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1 - Scientific Plenary  
Rucaparib in patients with relapsed, primary platinum-sensitive high-grade ovarian carcinoma with germline or 
somatic BRCA mutations: Integrated summary of efficacy and safety from the phase II study ARIEL2  
G.E. Konecnya, A.M. Ozab, A.V. Tinkerc, R.L. Colemand, D.M. O'Malleye, L. Maloneyf, K. Wridef, L. Rolfef, I. McNeishg and E.M. 
Swisherh. aUniversity of California, Los Angeles, Los Angeles, CA, USA, bPrincess Margaret Cancer Centre, University Health 
Network, Toronto, ON, Canada, cBritish Columbia Cancer Agency, Vancouver, BC, Canada, dThe University of Texas MD Anderson 
Cancer Center, Houston, TX, USA, eThe Ohio State University, James Cancer Hospital, Columbus, OH, USA, fClovis Oncology, Inc., 
Boulder, CO, USA, gInstitute of Cancer Sciences, University of Glasgow, Glasgow, United Kingdom, hUniversity of Washington, 
Seattle, WA, USA  

Objective: In ARIEL2 part 1, the poly(ADP-ribose polymerase) inhibitor rucaparib demonstrated activity in patients with 
relapsed, platinum-sensitive high-grade ovarian carcinoma (HGOC) with a germline or somatic BRCA mutation (gBRCAmut or 
sBRCAmut) (Coleman R et al. J Clin Oncol 2016;34:5540). ARIEL2 part 2 includes patients who received 3–4 prior lines of 
chemotherapy. Updated data from ARIEL2 parts 1 and 2 were pooled to evaluate the objective response rate (ORR) and safety 
of rucaparib in pts with relapsed, platinum-sensitive HGOC with a gBRCAmut or sBRCAmut.  

Method: Patients who received platinum as their last treatment were sensitive to that treatment and who had a gBRCAmut or 
sBRCAmut were included in this analysis. The enrollment and data cutoff dates were May 1, 2016, and September 6, 2016, 
respectively. All patients received a starting dose of oral rucaparib 600 mg BID in continuous 28-day cycles until disease 
progression or other reason for discontinuation. Confirmed responses were assessed by the investigators according to 
Response Evaluation Criteria in Solid Tumors v1.1.  

Results: Fifty-eight patients who enrolled in ARIEL2 part 1 (n = 41) or part 2 (n = 17) were eligible for this analysis. Patients 
received a median of 2 (range 1–6) prior lines of chemotherapy and a median of 2 (range 1–5) prior platinum-based therapies. 
The investigator-assessed confirmed ORR was 69.0% (95% CI 55.5–80.5). The ORR in patients with a progression-free interval 
of 6–9 months (n = 26), >9–12 months (n = 10), >12–18 months (n = 12), and >18 months (n = 10) was 61.5% (95% CI 40.6-
79.8), 90.0% (95% CI 55.5–99.7), 75.0% (95% CI 42.8–94.5), and 60.0% (95% CI 26.2–87.8), respectively. Median duration of 
response was 9.2 months (95% CI 6.4–12.9). Common treatment-emergent adverse events included nausea (84.5%; grade ≥3, 
3.4%), asthenia/fatigue (75.9%; grade ≥3, 6.9%), vomiting (50.0%; grade ≥3, 3.4%), and anemia/decreased hemoglobin 
(46.6%; grade ≥3, 27.6%). No treatment-related deaths were reported.  

Conclusions: Rucaparib demonstrated activity and had an acceptable safety profile in patients with relapsed, platinum-
sensitive HGOC with a gBRCAmut or sBRCAmut. Updated ORR, DOR, and progression-free survival data will be presented at the 
meeting.

 

2 - Scientific Plenary  
Sentinel lymph node biopsy for early cervical cancer: Results of a randomized prospective, multicenter study 
(Senticol 2) comparing adding pelvic lymph node dissection vs sentinel node biopsy only  
P. Matheveta, F. Lecurub, L. Magaudc and F. Bouttitied. aCHU Vaudois, Lausanne, Switzerland, bHôpital Européen Georges-
Pompidou, Paris, France, cHospices Civils de Lyon, Bron, France, dHospices Civils de Lyon, Pierre-Bénite, France  

Objective: Given that the sentinel lymph node (SLN) technique is increasingly being used in the context of cervical cancer and 
that pelvic lymphadenectomy can lead to several complications, we decided to compare the morbidity, quality of life, and 3-
year follow-up between women undergoing radical lymphadenectomy and women who didn’t, both groups having negative 
SLN.  

Method: Senticol 2 is a prospective randomized multicenter study carried out between March 2009 and July 2012 in 30 
centers in France. The inclusion criteria were epithelial cervical cancer (except neuroendocrine type), stage IA-IIA1, and 
absence of pregnancy. The protocol has been funded by the French National Institute of Cancer and has been reviewed by the 



Lyon IV Ethical Committee. The protocol includes a frozen-section evaluation of the SLN and, in the case of negative frozen-
section assessment, a randomization between full pelvic lymph node dissection or SLN biopsy only. The main objectives of the 
study were pre- and postoperative morbidity, quality of life, and 3-year follow-up.  

Results: A total of 206 patients were randomized: 101 patients were allocated to the complete pelvic lymphadenectomy group 
(arm B) and 105 were assigned to the group “SLN alone” (arm A). No false negative case of the SLN biopsy was identified in 
arm B. The surgical morbidity related to the lymph node dissection was significantly reduced in arm A: 33 cases (31.4%) 
versus 52 cases (51.5%) in arm B (P = 0.0046). Major morbidity related to the lymph node dissection was also reduced: 1 case 
in arm A versus 6 cases in arm B (P = 0.06). The analysis of the quality of life (SF36) questionnaires demonstrates that there 
are significantly lower scores for the arm B group. The analysis of legs lymphedema shows that there is always a difference 
between the two groups in the values of root and mid-tight perimeters, the arm A group having lower circumferences. Also leg 
heaviness and leg fatigue are significantly worse in the arm B group. We will present the 3-year follow-up of the patients.  

Conclusion: In this prospective study, SLN biopsy alone induced less surgical morbidity, less lymphedema, and better quality 
of life than full pelvic lymph node dissection. This study leads to the morbidity-sparing approach in cervical cancer treatment 
while omitting the full pelvic lymph node dissection if the SLN are negative.

 

3 - Scientific Plenary  
Isolated tumor cells (ITC) identified by sentinel lymph node (SLN) mapping in endometrial cancer: Does adjuvant 
treatment matter?  
M. Plantea, J. Stanleigha, M.C. Renaudb, A. Sebastianellib and J. Grégoireb. aLaval University, L'Hotel-Dieu de Quebec, Quebec City, 
QC, Canada, bL'Hotel-Dieu de Quebec, Quebec City, QC, Canada  

Objective: To evaluate the role of adjuvant treatment in the management of patients with endometrial cancer and isolated 
tumor cells (ITCs) identified by sentinel lymph node (SLN) mapping and its impact on outcome.  

Method: This single-center study identified all patients undergoing hysterectomy, salpingo-oophorectomy, lymphadenectomy, 
and (SLN) mapping for endometrial cancer between November 2010 and December 2015. Data were prospectively collected. 
SLNs were ultrastaged on final pathology. Progression-free survival was analyzed according to the Kaplan-Meier nethod.  

Results: A total of 519 patients were included. Overall, 85 patients (16.4%) were found to have SLN metastases, of which 43 
(51%) were macrometastasis, 11 (13%) micrometastasis, and 31 (36%) ITC. Of those, 10 were stage IA, 15 stage IB, 4 stage II, 
1 stage 3A (serosa +), and 1 stage IV (peritoneal disease). Twenty-eight (90%) were endometrioid tumors, 24 (77%) were 
grade 1 or 2, and 21 (68%) had lymphovascular space invastion (LVSI). Overall, 11 (35%) of patients with ITCs received 
adjuvant chemotherapy and 14 (45%) pelvic radiation therapy. Ten (32%) received either vault brachytherapy only or no 
adjuvant treatment at all. Only 1 patient with ITC recurred (IB, 7-cm carcinosarcoma) despite adjuvant chemotherapy and 
radiation therapy. The overall progression-free survival at 24 months for the ITC patients was 93.8%; 100% for patients 
treated with brachytherapy or observation alone, and 91.7% for those receiving external radiotherapy and/or chemotherapy. 
None of the patients with ITC and endometrioid histology recurred.  

Conclusion: Patients with endometrial cancer found to have SLN ITCs have an excellent outcome. The use of adjuvant 
treatment should be tailored to uterine factors and histology and not solely based on the presence of ITCs. Patients with ITCs 
should not be considered N+ and should not routinely receive adjuvant chemotherapy.

 

4 - Scientific Plenary  
Comparison of long term impact and clinical outcomes of reduced dose vs standard dose quadrivalent human 
papillomavirus vaccine in the United States: A database study  
B. Zeybek and A. Rodriguez. The University of Texas Medical Branch, Galveston, TX, USA  

Objective: The objective of this study is to investigate the long-term effects and clinical outcomes of varying humnan 
papillomavirus (HPV) vaccine doses in the U.S. population.  

Method: Health insurance claims from the ClinformaticsTMData Mart (CDM) Database over a 9-year period (2006–2015) were 
used in the study. ICD-9 codes were used for data extraction. All patients who had at least 1 dose of HPV vaccination were 
included. Exclusion criteria included female patients who were outside the age range, were not continuously enrolled for 
insurance, or had a prior record of cervical cytologic or histologic abnormality, and all male patients. Final study cohort 
included females between ages 9 and 26 years with at least 1 dose of the HPV vaccine within a 3-year period and without a 



previous diagnosis of cervical dysplasia or cervical cancer. The follow-up period was at least 4 years and started either once 
patients reached 21 or once the last dose of vaccine was administered (age ≥21). A χ2 test was used to analyze categorical 
outcomes. Continuous outcomes were analyzed by ANOVA, and time to event analyses were conducted by the Kaplan-Meier 
survival method.  

Results: Final cohort included 11,335 women, out of whom 1,975 received 1 dose of the vaccine (group 1), 2,089 received 2 
doses (group 2), and 7,271 received 3 doses (group 3). Mean age was 21.51 ± 2.67 years in group 1, 20.94 ± 2.85 in group 2, 
and 20.33 ± 2.85 in group 3. The mean time interval to receive subsequent vaccine shots was 5.25 ± 4.85 months in group 2 
and 8.04 ± 4.07 months in group 3. Follow-up periods for all 3 groups were 62.71 ± 12.85, 61.84 ± 12.34, 61.75 ± 11.63 
months. The incidence of high-grade cytology, CIN II or III histology, adenocarcinoma in situ, or invasive cancer are 
summarized in Table 1. Single-dose HPV-vaccinated women had a higher cumulative incidence of high-grade cytology or 
histology, adenocarcinoma in situ, and cervical cancer when compared to the 2-dose group (P = 0.04); however, there was no 
significant difference in clinical outcomes between the 2- and 3-dose vaccine groups (P = 0.17).  

Conclusion: Our results show that women who received 2 doses of the HPV vaccine exhibit higher prophylactic efficacy 
against abnormal high-grade cytology, high-grade histology, adenocarcinoma in situ, and invasive cervical cancer when 
compared to women who received a single dose. However, no additional protective effect was found with getting a third dose 
of the HPV vaccine. 

Table 1: Incidence Rate of High Grade Cytology, CIN-II or III and High Risk Group 
No. 

doses 
High grade cytology 

Failed N, %, CI 
CIN-II or CIN-II histology 

Failed N, %, CI 
High Risk Group 

Failed N, %, CI 

Year 1 Year 3 Year 5 Year 1 Year 3 Year 5 Year 1 Year 3 Year 5 

1 16 
0.8 
(0.5,1.3) 

41 
2.1 
(1.5,2.8) 

57 
3.0 
(2.3,3.8) 

9 
0.5 
(0.2, 0.9) 

25 
1.3 
(0.9,1.9) 

43 
2.3 
(1.7,3.1) 

21 
1.1 
(0.7, 1.6) 

52 
2.6 
(2.1, 3.4) 

82 
4.3 
(3.5, 5.4) 

2 7 
0.3 
(0.2,0.7) 

35 
1.7 
(1.2,2.3) 

46 
2.2 
(1.7, 3.0) 

7 
0.3 
(0.2,0.7) 

20 
1.1 
(0.6,1.5) 

32 
1.5 
(1.1, .2) 

12 
0.6 
(0.3, 1.0) 

45 
2.2 
(1.6, 2.9) 

62 
3.0 
(2.4, 3.9) 

>=3 40 
0.5 
(0.4,0.8) 

134 
1.8 
(1.6,2.2) 

199 
2.8 
(2.5, 3.3) 

26 
0.3 
(0.2, 0.5) 

88 
1.2 
(1.0, 1.5) 

129 
1.8 
(1.5, .2) 

58 
0.8 
(0.6, 1.0) 

190 
2.6 
(2.3, 3.0) 

280 
3.9 
(3.5, 4.4) 

Definitions:  
• High grade of Cytology: ASC-H or HGSIL 
• High risk group:  any of ASC-H, HGSIL, CIN-II, CIN-III, adenocarcinoma in situ, and invasive cancer 

 
 

5 - Scientific Plenary  
Reasons for persistent suboptimal rates of HPV vaccination in the US: Shifting the focus from sexuality to education 
and awareness  
A.L. Beavisa, M. Krakowb, K. Levinsona and A.F. Rositchc. aJohns Hopkins Hospital, Baltimore, MD, USA, bNational Cancer Institute, 
Bethesda, MD, USA, cJohns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA  

Objective: One of the major reasons physicians fail to recommend human papillomavrius (HPV) vaccination is their perceived 
need to discuss sex and sexuality beforehand. Given the importance of the physician recommendation, we sought to determine 
whether concerns regarding discussion of sexuality are consistent with parental reasons for lack of vaccine initiation.  

Method: Provider-verified data from the National Immunization Survey–Teen 2010–2014 was used to calculate survey-
weighted prevalence estimates of HPV vaccine initiation and provider recommendation among girls age 13–17 years. Annual 
prevalence estimates for parent-reported reasons for lack of initiation were calculated, and log binomial regression was used 
to evaluate trends in reasons over time.  

Results: From 2010 to 2014, HPV vaccine initiation in girls increased nationwide from 47% to 60% (P < 0.001); among those 
who had received a provider recommendation, the rate increased from 62% to 69% (P < 0.001). The proportion of girls who 



received a provider recommendation increased from 51% in 2010 to 74% in 2014 (P < 0.001). While concern that a child was 
not sexually active was a highly prevalent reason for not initiating HPV vaccination in 2010 (18%), this dropped to 9% in 2014 
(P < 0.001). The 3 most common reasons for not initiating HPV vaccination in 2014 were the belief the vaccine is unnecessary, 
safety/side effect concerns, and lack of knowledge. Reasons related to necessity and safety decreased slightly over time (21% 
to 19%, P = 0.018; 23% vs 17%, P < 0.001, respectively), while lack of knowledge has not changed (14% in 2010 and 2014, P = 
0.8). Religious beliefs, antivaccination sentiment, and concerns about increased sexual activity postvaccine were reported by 
less than <1% of parents and remained unchanged over time. (See Fig. 1.)  

Conclusion: Despite providers’ reported concerns, parents’ main reasons for lack of HPV vaccine initiation do not relate to 
discussing sexuality beforehand. In fact, this has decreased as a reason for lack of initiation by 50% over the last 5 years, and 
concerns of increased sexual activity have remained <1%. Given that the top reasons for not initiating vaccination are 
necessity, safety, and knowledge, providers need to tailor vaccination discussions toward education and awareness. Discussing 
sexuality should not be a barrier to HPV vaccine recommendation. 
 

 

Fig. 1. The most common reasons for not initiating HPV vaccination amongst adolescent girls in the U.S., 2010 compared to 
2014. 

 

6 - Scientific Plenary  
Hospital readmission as a quality measure in ovarian cancer surgery  
S. Uppala, R. Spencerb, M.G. del Carmenc, L.W. Riceb and J. Griggsa. aUniversity of Michigan Health Systems, Ann Arbor, MI, USA, 
bUniversity of Wisconsin School of Medicine and Public Health, Madison, WI, USA, cMassachusetts General Hospital/Harvard 
University, Boston, MA, USA  

Objective: High readmission rate after surgery has been shown to reflect the poor quality of surgical care. The Affordable Care 
Act created the Hospital Readmission Reduction Program (HRRP), and as a result, the rates of readmission have declined. 
Although current clinical conditions under the HRRP do not include oncologic surgery, given the early success of the program, 
its expansion to include such procedures is likely to occur. In cancer care, surgical quality is defined not only by 30-day 
outcomes but also by overall patient survival. However, focusing on outcomes, such as 30-day readmissions, may penalize 
surgeons undertaking complex oncologic procedures, where higher initial morbidity may result in higher readmission rates. 
We therefore examined the hospital readmission rate as a quality measure in ovarian cancer surgery.  

Method: Using the National Cancer Data Base, we identified 36,674 patients with stage III or stage IV serous ovarian 
carcinoma undergoing primary debulking surgery between January 2004 and December 2012. We then calculated annualized 
hospital volume and divided the hospitals into four categories (≤10, 11–20, 21–30, and ≥31 cases/year). Case-mix adjustment 
was done for patient factors (age, race, income, Charlson comorbidity index, and insurance status), tumor factors (stage and 
grade of disease), and treatment factors (facility type and year of diagnosis). Risk-adjusted rates of 30-day readmission, 90-
day mortality, rate of adherence to National Comprehensive Cancer Network (NCCN) guidelines, and 5-year overall survival 
for each hospital were calculated.  



Results: A total of 36,674 patients met inclusion criteria. Hospitals with ≥31 cases/year had the highest risk-adjusted 
readmission rate. However, these hospitals had significantly lower risk-adjusted 90-day mortality, higher adherence to NCCN 
guidelines, as well as higher 5-year overall survival rates. (See Fig. 1.)  

Conclusion: In our analysis, hospitals with ≥31 ovarian cancer cases/year achieved higher overall survival and had lower 90-
day mortality, but may still be unfairly penalized under the HRRP if 30-day readmission rates are the singular metric by which 
surgical quality is measured in this patient population. 
 

 

 
Fig. 1. 
 

 

Scientific Plenary II: From Cell to Well  
Sunday, March 12, 2017  
Moderators: Sarah Foster Adams, MD, University of New Mexico, Albuquerque, NM, USA 
Stephanie V. Blank, MD, Icahn School of Medicine at Mount Sinai, New York, NY, USA 

7 - Scientific Plenary  
BRCA1 and RAD51C promoter hypermethylation confer sensitivity to the PARP inhibitor rucaparib in patients with 
relapsed, platinum-sensitive ovarian carcinoma in ARIEL2 Part 1  
E.M. Swishera, M.I. Harrella, K. Linb, R.L. Colemanc, G.E. Konecnyd, A.V. Tinkere, D.M. O'Malleyf, I. McNeishg and S.H. Kaufmannh. 
aUniversity of Washington Medical Center, Seattle, WA, USA, bClovis Oncology Inc., San Francisco, CA, USA, cThe University of Texas 
MD Anderson Cancer Center, Houston, TX, USA, dUniversity of California, Los Angeles, Los Angeles, CA, USA, eBritish Columbia 
Cancer Agency, Vancouver, BC, Canada, fThe Ohio State University, Columbus Cancer Council, Hilliard, OH, USA, gInstitute of 
Cancer Sciences, University of Glasgow, Glasgow, United Kingdom, hMayo Clinic Minnesota, Rochester, MN, USA  

Objective: Germline and somatic mutations in BRCA1 and BRCA2 (BRCA) confer poly(ADP-ribose) polymerase (PARP) 
inhibitor sensitivity. Promoter hypermethylation is a mechanism of gene downregulation, and BRCA1 and RAD51C promoter 
methylation have been associated with decreased gene expression in ovarian cancers. The objective of this work was to 
correlate BRCA1 and RAD51C promoter hypermethylation with markers of homologous recombination deficiency (HRD) and 
with response to the PARP inhibitor rucaparib.  

Method: BRCA1 and RAD51C promoter methylation was assessed using methylation-sensitive polymerase chain reaction in 
paired archival and pretreatment biopsies in ARIEL2 part 1 (NCT01891344), an international, multicenter phase 2 study 



investigating the PARP inhibitor rucaparib in patients with platinum-sensitive high-grade ovarian, peritoneal, or fallopian tube 
carcinoma.  

Results: Of 165 patients with evaluable tumor samples, 21 (12.7%) were methylated at the BRCA1 promoter, and 4 (2.4%) 
were methylated at the RAD51C promoter. Methylation of BRCA1 and RAD51C was mutually exclusive with mutation in BRCA 
or other homologous recombination genes (P = 0.015). All 4 cases with RAD51C methylation and 15/19 (78.9%) with BRCA1 
methylation were associated with high LOH (≥14%). In 90 paired samples of archival and pretreatment tissues, RAD51C 
methylation was 100% concordant and BRCA1 methylation was highly concordant (P < 0.001). For 13 cases with BRCA1 
methylation in the archival specimen, 4 (30.8%) were unmethylated in the paired pretreatment tumor. In 77 unmethylated 
archival specimens, gain of methylation in the pretreatment biopsy was observed just once. Confirmed Response Evaluation 
Criteria in Solid Tumors (RECIST) responses were seen in 52.4% (11/21) BRCA1 methylated and 75.0% (3/4) 
RAD51C methylated cases. An updated comparison of the predictive performance of methylation and other HRD biomarkers 
will be presented.  

Conclusion: BRCA1 and RAD51C methylation in ovarian carcinomas correlates with a high response rate to PARP inhibitors 
and to high LOH, consistent with an HRD phenotype. The loss of BRCA1 methylation from primary to recurrent carcinomas 
was common, even in these platinum-sensitive cases. Therefore, if methylation was to be used as a predictor of PARP inhibitor 
sensitivity, it would optimally be assessed in a pretreatment (not archival) specimen.

 

8 - Scientific Plenary  
Cluster analysis of chemotherapy non-responders for patients with serous epithelial ovarian cancer  
M.E. McDonald, E.A. Salinas, A.M. Newtson, M.J. Goodheart, K.K. Leslie and J. Gonzalez Bosquet. University of Iowa Hospitals and 
Clinics, Iowa City, IA, USA  

Objective: Nearly a third of patients with serous ovarian cancer will not respond to initial treatment with platinum therapy. 
Genomic and clinical characterization of these nonresponders may lead to potential alternative therapies for these patients. 
The aim of this study was to classify nonresponders to initial therapy through clinical and molecular features.  

Method: Patients from The Cancer Genome Atlas with platinum-refractory or -resistant serous ovarian cancer were evaluated. 
Included were 88 patients with complete biological and clinical information. First, a genome-wide unsupervised "cluster of 
clusters" integrating gene copy number variation, mRNA expression, gene somatic mutations, and DNA promoter methylation 
to determine different patterns in these patients with incomplete response was performed. Clinical variables including 
surgical treatment, microRNA expression, and TP53 mutation to the resulting clusters or groups of patients were then 
added. A pathway analysis for each of the resulting clusters to identify targetable processes was performed.  

Results: Three distinct clusters of nonresponders were identified. The first had overrepresentation of stage IV disease and 
suboptimal debulking, underexpression of miRNAs and mRNAs, hypomethylated DNA, "loss of function" TP53 mutations, and 
overexpression of PDGFR-driven pathways. The second had low miRNAs expression, generalized hypermethylation, MUC17 
mutations, and significant activation of the WNT/β-catenin pathway. The third had more optimally cytoreduced stage III 
patients, overexpression of miRNAs, mixed methylation patterns, and "gain of function" TP53 mutations. Survival for all 
clusters was similar (P = 0.48). Pathway analysis of the components of these clusters identified potential alternative 
therapeutic targets for these groups of nonresponders: (1) anti-VEGF and tyrosine kinase inhibitors for cluster 1, (2) anti-PD1 
therapy for cluster 2, and (3) combination of proteasome inhibitor with a histone deacetylase inhibitor for cluster 3.  

Conclusion: Integration of genomic and clinical data detects 3 distinct clusters of patients with incomplete response to 
standard therapy. These clinical-molecular characteristics may lead to alternative therapies for patients who may fail initial 
standard treatment.

 

9 - Scientific Plenary  
The impact of physician burnout on clinical and academic productivity of gynecologic oncologists: A decision analysis  
T.B. Turnera, S.E. Dilleya, H.J. Smitha, W.K. Huha, S.C. Modesittb, S.L. Rosec, L.W. Ricec, J.M. Fowlerd and J.M. Straughn Jr.a. 
aUniversity of Alabama at Birmingham, Birmingham, AL, USA, bUniversity of Virginia Health System, Charlottesville, VA, USA, 
cUniversity of Wisconsin School of Medicine and Public Health, Madison, WI, USA, dThe Ohio State University, James Cancer 
Hospital, Columbus, OH, USA  



Objective: Physician burnout is associated with mental illness, alcohol abuse, and job dissatisfaction and disproportionately 
affects female physicians. Our objective was to estimate the impact of burnout on productivity of gynecologic oncologists 
(GOs) during the first half of their career.  

Method: A decision model evaluated the impact of burnout on total relative work value (RVU) production during the first 15 
years of practice for GOs entering the workforce from 2011 to 2015. The Society of Gynecologic Oncology practice survey was 
used to estimate physician demographics and mean annual RVUs for academic and private practice. Published data were used 
to estimate probability of burnout for male and female GOs, and the impact of depression, alcohol abuse, and early retirement 
on RVU production. Data from our institution estimated academic productivity for private and academic GOs. Academic 
productivity was defined as annual PubMed publications since finishing fellowship (8.6 for academic GOs vs 1.1 for private 
GOs). Sensitivity analyses (SA) were performed.  

Results: An estimated 250 GOs entered the work force from 2011 to 2015 (85 males, 165 females). Without burnout, 
maximum RVU production for the cohort was 26.2 million RVUs over 15 years. Using burnout estimates (41% for females vs 
27% for males), RVU production decreased by 1.6 million (5.9% decrease). Disproportionate rates of burnout among females 
resulted in 1.1 million lost RVUs for females versus 488,000 for males. Academic production without burnout was estimated at 
9,277 publications for the cohort. Burnout resulted in 1,383 estimated fewer publications over 15 years (14.9% decrease). 
Using SA, we evaluated the impact of a wellness program that decreased burnout by 20%; RVU production would be increased 
by 212,000 and publications increased by 277.  

Conclusions: The impact of burnout on clinical and academic productivity is substantial across all specialties. As health care 
systems struggle with human resource shortages, this study highlights the need for effective burnout prevention and wellness 
programs for all physicians. The specialty of gynecologic oncology is at greater risk for loss of productivity because of an 
increasing percentage of female GOs. Unless significant resources are designated to wellness programs, burnout will 
increasingly affect the care of our patients and the advancement of our field.

 

10 - Education Forum  
Enhanced recovery after surgery (ERAS) for ovarian cancer: Analyzing the cost effectiveness of a recovery program in 
primary cytoreductve surgery  
R. Neffa, J.D. Wrightb, D.E. Cohna and L.J. Havrileskyc. aThe Ohio State University, Columbus, OH, USA, bColumbia University College 
of Physicians and Surgeons, New York, NY, USA, cDuke University Medical Center, Durham, NC, USA  

Objectives: We sought to determine the cost-effectiveness of a strategy in which all patients undergoing laparotomy for 
primary cytoreduction for ovarian cancer (OVCA) were managed in an enhanced recovery program (ERP) compared with 
usual care.  

Methods: A modified Markov state transition model was designed to compare an ERP with usual care for all patients 
undergoing laparotomy with primary cytoreduction for OVCA. A published ERP, with evidence-based alterations to 
perioperative care, was used to build the model. The Premier database was queried for billing codes corresponding to OVCA 
primary surgical procedures, as well as any extended procedures (e.g., bowel resection). Total hospitalization costs as well as 
length-of-stay (LOS) data were extracted. Additional costs in the ERP cohort associated with variations from routine care were 
modeled. Published data suggest patients in an ERP have a 63% reduction in LOS compared with usual care. This reduction in 
LOS was simulated in the model for patients in an ERP with regard to costs. We assumed a 20% rate of bowel surgery and that 
all ERP patients would receive epidural analgesia in the base case model. Costs associated with perioperative medication use 
were modeled using CMS J-codes when available. Sensitivity analyses were completed to estimate the impact of epidural use 
and rate of bowel surgery on the model.  

Results: On 21,923 modeled surgical procedures, of which 11,833 (54%) underwent an extended procedure, the mean 
estimated costs for ERP and usual care were $13,177 and $15,481, respectively, a difference of $2,304 favoring ERP. In the 
base case model and in all sensitivity analyses, ERP was less costly and resulted in a decreased LOS of 2.2 days compared with 
usual care. Thus, ERP dominated the usual care strategy (and no incremental cost-effectiveness ratio is calculated). When the 
expected rate of bowel resection at primary debulking was increased from 20% to 50%, the cost savings was $3,925 (an 
additional $1,621) per patient. Cost savings per patient is increased if fewer people get an epidural (Fig. 1).  

Conclusions: ERP, in addition to its published clinical benefits, is more cost-effective than usual care and becomes more cost-
effective as surgical complexity increases. Widespread implementation of enhanced recovery after surgery should be 
considered, but attention to the impact of specific components (such as epidural use) should continue. 



 

Fig. 1. Sensitivity analysis: As implementation of epidural use increases, cost savings per patient in an ERP decreases 
(indicated savings between usual care and ERP at each point on analysis) 

 

Education Forum III: Immunotherapy Updates  
Sunday, March 12, 2017  
Moderator: Samir Khleif, MD, National Cancer Institute, Bethesda, MD, USA 

11 - Education Forum  
Activation of the wnt/β-catenin pathway is associated with an immunosuppressive tumor microenvironment in 
endometrial cancer  
K.C. Kurnit, M.F. Munsell, S.S. Xie, J. Bowser and R. Broaddus. The University of Texas MD Anderson Cancer Center, Houston, TX, 
USA  

Objectives: We have previously shown that activation of the Wnt/β-catenin pathway and CTNNB1mutation are associated 
with decreased survival in low-grade, early-stage endometrioid endometrial cancer. Suppression of local tumor immunity is 
one potential mechanism to explain these findings and may provide important considerations for targeted therapeutic 
approaches. We hypothesized that activation of the Wnt/β-catenin pathway is associated with increased tumor levels of the 
immunosuppressive cytokines IL-10 and TGF-β2.  

Methods: qRT-PCR for TGF-β2 and IL-10 was performed on 169 well-characterized, frozen endometrial carcinomas (82% 
endometrioid, 18% mixed endometrioid and non-endometrioid). Values were expressed as molecules of transcript/molecules 
18S rRNA. Activation of the Wnt/ β-catenin pathway was assessed by CTNNB1gene sequencing and quantification of transcript 
levels for cyclin D1. Clinical information was extracted from the medical record. Descriptive statistics, Fisher’s exact test, 
Wilcoxon rank sum test, and Spearman’s rank correlation were used.  

Results: Activation of the Wnt/β-catenin pathway, as judged by high tumor levels of cyclin D1, was associated with younger 
age at diagnosis but no other clinical or pathological characteristics (Table 1). Higher cyclin D1 levels correlated with higher 
levels of both TGF-β2 and IL-10. This was also shown by higher median values of each cytokine when cyclin D1 was stratified 
into low and high levels (Table 1). The presence of CTNNB1 mutation was associated with significantly higher levels of TGF-β2 
compared to wildtype tumors (105.0 vs 2.1 x 10-6, p = 0.02). TGF-β2 was also significantly higher in low-grade tumors, as well 
as in endometrioid compared with mixed histology tumors. IL-10 levels were not associated with CTNNB1mutation or any 
clinical or pathological parameter.  

Conclusions: Endometrial carcinomas with activation of the Wnt/β-catenin pathway show evidence of microenvironment 
immunosuppression. Immunomodulation may be important for improving outcomes in these patients, though using CTNNB1 
mutation alone may miss identifying relevant tumors. A targeted therapeutic for the Wnt/β-catenin pathway in conjunction 
with immunotherapy may be an effective combination for treating recurrence in this group of endometrial cancer patients. 

 
 
 
 
 



Table 1: Baseline clinical and pathology characteristics for the entire cohort and stratified across high and low Cyclin D1 
levels. 
 

Characteristic   
Overall 

(n= 169) 

Low Cyclin D1 
< 452 x 10-6 

 (n = 78) 

High Cyclin D1  
≥ 452 x 10-6 

(n= 87) p-value 
Age at diagnosis (median), years 59.0 62.5 57.0 0.01 
BMI (median), kg/m2 35.4 37.6 33.5 0.21 
Histology, n 
(%)        0.54 
  Endometrioid 138 (81.7%) 65 (84.4%) 70 (80.5%)   
  Mixed 30 (17.8%) 12 (15.6%) 17 (19.5%)   
Grade, n (%)        0.51 
  1 18 (10.7%) 9 (11.5%) 9 (10.7%)   
  2 96 (56.8%) 48 (61.5%) 45 (53.6%)   
  3 52 (30.8%) 21 (26.9%) 30 (35.7%)   
Stage, n (%)        0.91 
  1 114 (67.5%) 54 (70.1%) 58 (67.4%)   
  2 6 (3.6%) 2 (2.6%) 4 (4.7%)   
  3 32 (18.9%) 15 (19.5%) 16 (18.6%)   
  4 15 (8.9%) 6 (7.8%) 8 (9.3%)   
Tumor size (median), cm 4.5 5 4.55 0.98 
Myometrial invasion, n (%)      0.25 
  < 50% 112 (66.3%) 48 (61.5%) 61 (70.1%)   
  ≥ 50% 57 (33.7%) 30 (38.5%) 26 (29.9%)   
LVSI, n (%)        0.75 
  Absent 92 (54.4%) 43 (59.7%) 47 (56.6%)   
  Present 67 (39.6%) 29 (40.3%) 36 (43.4%)   
TGF-β2 (median, x10-6)     
 All 19.2 0 105.0 < 0.001 
 Endometrioid 56.1 8.8 126.1 < 0.0001 
IL-10 (median, x10-6)     
 All 29.1 21.6 36.2 0.009 
 Endometrioid 28.3 20.7 37.7 0.003 

 
 

12 - Education Forum  
Immunoediting, neoantigen frequency, and clinical outcome in patients with ovarian clear cell carcinoma  
K. Hasegawaa, H. Matsushitab, K. Odac, S. Yamamotod, A. Nishijimac, Y. Imaia, K. Asadac, Y. Ikedaa, K. Fujiwaraa, H. Aburatanid and 
K. Kakimib. aSaitama Medical University International Medical Center, Hidaka, Japan, bThe University of Tokyo Hospital, Tokyo, 
Japan, cThe University of Tokyo, Tokyo, Japan, dResearch Center for Advanced Science and Technology, The University of Tokyo, 
Tokyo, Japan  

Objectives: Recent early-phase clinical trials for immune checkpoint inhibitors have demonstrated durable response in some 
patients with ovarian clear cell carcinoma (CCC). To understand the immunological background of CCC and to explore 
potential biomarkers, neoantigen load and local immune profile were assessed by integrated molecular analysis of CCC.  

Methods: A total of 74 cases of CCC were analyzed in this study. Exome sequencing and expression array were performed for 
those tumors. Mutations, neoantigen load, antigen presentation machinery, and immune profile were investigated; the 
relationship between clinical outcomes was also analyzed.  



Results: Neither number of mutations nor neoantigens correlated with clinical outcomes in CCC. Gene expression levels of 
infiltrated immune cells did not correlate with outcomes as well. However, a high number of mutations in CCC as compared to 
high-grade serous carcinoma in The Cancer Genome Atlas cohort was observed. To determine whether the high mutation rate 
observed in CCC could result in immunoediting, the number of neoepitopes per mutation (neoantigen frequency) was further 
analyzed. A correlation between high neoantigen frequency with decreased progression-free survival (PFS) (P = 0.011) was 
found. A Cox multivariate regression analysis demonstrated that the high neoantigen frequency was an independent 
prognostic factor for PFS (P = 0.032). Immune-related genes were frequently highly expressed in tumors with low neoantigen 
frequency, suggesting evidence of immunoediting in the low-neoantigen-frequency group. In contrast, we observed decreased 
human leukocyte anigen class I expression (P = 0.036) as well as increased PD1/CD8 ratio (P = 0.017) in tumors with high 
neoantigen frequency. These results suggest that tumors with high neoantigen frequency in CCC might have received 
insufficient immunoediting due to an immunosuppressive tumor microenvironment.  

Conclusions: Neoantigen frequency in CCC is an independent prognostic factor for clinical outcome and a potential candidate 
biomarker for an immune checkpoint inhibitor-based treatment
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13 - Sunrise Seminar  
Cervical cancer survivors have high rates of persistent opioid use at 6 months after radiation  
K. Warda, A.A. Ramzanb, J. Sheederb, S. Fischerb and C. Lefkowitsb. aUniversity of Colorado Hospital, Aurora, CO, USA, bUniversity 
of Colorado Denver, Denver, CO, USA  

Objective: Opioid misuse has been characterized as a public health crisis. Recent American Society of Clinical Oncology 
guidelines for pain in cancer survivors recommend considering opioid use only in patients who have not responded to 
conservative management and have persistent distress or functional impairment. Patients with active cervical cancer have 
been shown to have high rates of opioid use. Patterns of opioid use in cervical cancer survivors have not been previously 
described.  

Method: Women with cervical cancer treated with radiation between 2011 and 2015 at a single institution were identified. 
Charts were reviewed for demographics, disease, and treatment characteristics and opioid prescription history. Primary 
outcome was opioid use at 6 months after completion of radiation. Women whose disease recurred in less than 6 months were 
excluded. Data were analyzed using χ2 test, Fisher exact test, and multivariable logistic regression.  

Results: Our cohort of 102 women had a median age of 49 years. Rates of persistent opioid use at 3 and 6 months after 
treatment were 32% and 28%, respectively. Table 1 summarizes patient characteristics and differences between patients 
using and not using opioids at 6 months. Patients with persistent opioid use were more likely to be <40 years old, have disease 
outside the pelvis, and have a history of substance abuse or depression and/or anxiety (all P < 0.05). There was a significant 
association between opioid use at 6 months and subsequent recurrence or death during the study period. In multivariable 
logistic regression, disease outside the pelvis (aOR = 15.06, CI 1.01–223.73), history of substance abuse (aOR = 6.21, CI 1.08–
35.67), and history of depression and/or anxiety (aOR = 6.28, CI 1.70–23.30) remained statistically significant independent 
predictors of opioid use at 6 months.  

Conclusion: In our cohort of cervical cancer survivors, 28% were still using opioids at 6 months after completion of radiation. 
Risk factors for persistent use at 6 months overlap with known risk factors for opioid misuse. As we strive to balance opioid 
safety and efficacy, cervical cancer survivors with history of radiation, particularly those who are young or have history of 
depression, anxiety, or substance abuse, may benefit from incorporating nonopioid methods of pain control and additional 
support. 

Table 1. 

 Total  
(n = 102) 

Not Using Opioids  
at 6 Months  

(n = 77) 

Persistent Opioid Use  
at 6 Months  

(n = 29) 
p-value 

Age <40 25% 18% 41% 0.01 
     

White Race 65% 65% 66% 0.91 
     

Married 42% 46% 31% 0.15 
     

Employed 67% 63% 67% 0.72 
     

Squamous histology 75% 74% 76% 0.76 
     

Disease outside the pelvis 8% 3% 22% 0.01 
     

Radiation adjuvant (vs definitive) 36% 40% 28% 0.25 



     

Tobacco use (ever) 49% 47% 55% 0.36 
     

Substance abuse history 9% 4% 21% 0.02 
     

History of depression and/or anxiety 48% 36% 79% <0.001 
     

Developed recurrence 22% 15% 38% 0.01 
     

Died 8% 4% 17% 0.04 
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14 - Scientific Plenary  
Oncologic outcomes of adjuvant chemotherapy in patients with risk factors after radical surgery in FIGO stage IB–IIA 
cervical cancer  
K.B. Leea, J.M. Leeb and Y.S. Kima. aGachon University Gil Medical Center, Incheon, South Korea, bKyung Hee University East-West 
Neo Medical Center, Seoul, South Korea  

Objective: To determine oncologic outcomes of chemotherapy alone without radiation as adjuvant therapy for patients with 
FIGO stage IB–IIA cervical cancer who were treated initially by radical surgery and had risk factors.  

Method: Between March 1996 and December 2014, 101 consecutive patients with clinical stage IB-IIA cervical cancer 
underwent type C2 radical hysterectomy and pelvic lymph node (PLN) dissection with or without paraaortic lymph node 
(PALN) dissection at the Gachon University Gil Medical Center (Incheon, Korea) and Kyung Hee University Hospital at 
Gangdong (Seoul, Korea). None of the patients had received any treatment prior to surgery. All patient data used in this study 
were collected retrospectively, and the data were analyzed after approval by the institutional review boards of the 
participating institutes. After pathologic assessment, adjuvant chemotherapy was given to patients who had a combination of 
3 risk factors, which is similar to the criteria of GOG protocol 92 (Sedlis A et al., Gynecol Oncol. 1999:177-83), or with ≥1 lymph 
node metastasis. Chemotherapeutic regimens consisted of either platinum alone or platinum-based combination. All endpoints 
were last updated in July 2016.  

Results: The patients' characteristics are shown in Table 1. There were 76 patients with a combination of the 3 risk factors 
without lymph node metastasis (Table 2). Twenty-five patients had ≥1 lymph node metastasis regardless of the 3 risk factors: 
21 with only PLN metastasis and 4 with PLN and PALN metastasis. Fourteen of the 101 patients suffered from recurrence 
(Table 3). Median follow-up time for the patients was 65 months (range 19 to ~108). In all the patients, the estimated 3-year 
disease-free survival (DFS) rate was 90.7%; the estimated 5-year overall survival (OS) was 90.6%; and the 5-year cervical 
cancer-specific OS rate was 94.7% (Fig. 1). In the patients with a combination of 3 risk factors, the 3-year DFS rate was 94.6%; 
the 5-year OS rate was 90.6%; and the disease-specific 5-year survival rate was 96.2% (Fig. 2). In the patients with lymph 
node metastasis, the 3-year DFS rate was 79.4%; the 5-year OS rate was 90.6%; and the disease-specific 5-year survival rate 
was 90.6% (Fig. 3). The causes of death unrelated to cervical cancer were car accident, tongue cancer, myocardial infarction, 
and brain stroke.  

Conclusion: Adjuvant chemotherapy alone might be effective in patients with FIGO stage IB–IIA cervical cancer with surgically 
confirmed risk factors. 

Table 1. Patient’s characteristics (n = 101). 
Age, mean (range), y 47.1 (23~73) 

Body mass index (range) 23.7 (17.5~31.6) 

Parity (range) 2.0 (0~5) 

Menopause   



  Yes  34 (33.7) 

  No 67 (66.3) 

Clinical stage (%)  

  IB1 74 (73.3) 

  IB2 23 (22.8) 

  IIA 4 (3.9) 

Histology (%)  

  Squamous 75 (74.3) 

  Adenocarcinoma 15 (14.9) 

  Adenosquamous 6 (5.9) 

  Others 5 (4.9) 

Pathologic large tumor diameter, mean (range), cm 3.89 (1~8) 

No. of retrieved pelvic lymph node, mean (range) 54.5 (16~101) 

No. of pelvic lymph node metastasis, mean (range) 4.58 (1~33)  

No. of patients undergoing pelvic and paraaortic lymph dissection  50 

No. of retrieved paraaortic lymph node, mean (range) 11.2 (2~30) 

No. of paraaortic lymph node metastasis, mean (range) 5.5 (1~17) 

Safety margin of vagina, mean (range), cm  1.75 (0.4~4.5) 

Chemotherapy regimen (%)  

   Single Platinum  47 (47) 

   Paclitaxel and platinum 54 (53) 

Cycles of Chemotherapy (%)  

   3 cycles  31 (31) 

   6 cycles  70 (69) 

 
 
Table 2. Combination of the three risk factors without positive lymph node (n = 76). 

LVSI DOI Tumor size No. (%) 

Positive Deep 1/3 Any  29 (38.2) 

Positive  Middle 1/3 ≥ 2cm  27 (35.6) 

Negative  Deep or Middle 1/3  ≥ 4cm 18 (23.7) 

Positive  Superficial 1/3 ≥/3rfi 2 (1.5) 

*LVSI; lymphovascular space invasion, DOI; depth of stroma invasion 
 
 
 
Table 3. Disease relapse pattern and salvage treatment.  

 Age  Stage  TS (cm) DOI LVSI LNM RS ST PS 

Patients with combination of the three risk factor without lymph node metastasis 

Case 1 52 IB1 1.5 Deep Yes No Vulva CCRT NED 

Case 2 40 IB1 4.9 Middle Yes No Pelvis Surgery NED 

Case 3 42 IB2 4.5 Middle Yes No Pelvis CCRT NED 



Case 4 65 IB1 2.9 Deep Yes No Vagina RT AWD 

Case 5 44 IB2 4.5 Deep Yes No Brain RT AWD 

Case 6 52 IB1 2.0 Middle Yes No Lung CTX AWD 

Case 7 40 IB1 3.2 Middle Yes  No  Vagina  RT AWD 

Case 8 49 IB1 5.5 Deep Yes No Lung CTX Dead 

Case 9 72 IB2 3.7 Deep No No Lung CTX Dead 

Patients with lymph node metastasis irrespective the three risk factors 

Case 10 37 IB1 2.9 Deep Yes Yes Vagina RT NED 

Case 11 40 IB1 2.0 Deep Yes Yes Vagina CCRT AWD 

Case 12 66 IB1 4.0 Deep Yes Yes Lung RT Dead 

Case 13 49 IB2 4.5 Deep Yes Yes Lung CTX Dead 

Case 14 50 IB2 3.0 Deep Yes Yes  PALN CTX Dead 
*TS; pathologic large tumor size, DOI; depth of stromal invasion, LVSI; lymphovascular space invasion, LNM; lymph node 
metastasis, RS; recur site, PALN; paraaortic lymph node, ST; salvage treatment, CCRT; concurrent chemoradiotherapy, RT; 
radiotherapy, CTX; chemotherapy, PS; present status, NED; no evidence of disease, AWD; alive with disease. 

 

Fig. 1. In all the patients, the 3-year disease survival rates were 90.7%, the 5-year overall survival rates were 90.6%, and the 
disease specific 5-year survival rates were 94.7%. 



 

Fig. 2. In the patients with combination of three risk factors, the 3-year disease free survival rates were 94.6%, the 5-year 
overall survival rates were 90.6%, and the disease specific 5-year survival rates were 96.2%. 

 

Fig. 3. In the patients with lymph node metastasis, the 3-year disease free survival rates were 79.4%, the 5-year overall 
survival rates were 90.6%, and the disease specific 5-year survival rates were 90.6%.  

 

15 - Scientific Plenary  
Stage IA-IIA cervical cancer: Disparities in adherence to treatment guidelines and survival in California  
K.S. Pfaendlera, J. Changb, A. Ziogasb, R.E. Bristowa and K.R. Pennerc. aUniversity of California, Irvine Medical Center, Orange, CA, 
USA, bUniversity of California, Irvine, Irvine, CA, USA, cUniversity of California Irvine Medical Center, Orange, CA, USA  



Objective: (1) To evaluate the impact of sociodemographic and hospital characteristics on adherence to National 
Comprehensive Cancer Network (NCCN) treatment guidelines for stage IA-IIA cervical cancer. (2) To analyze the relationship 
between adherence to NCCN guidelines and survival for early-stage cervical cancer patients.  

Method: This is a retrospective population-based cohort study of stage IA-IIA invasive cervical cancer cases reported to the 
California Cancer Registry January 1, 1995, to December 31, 2010. Adherence to NCCN guideline care was defined by stage-
appropriate surgical procedures, radiation, and chemotherapy according to the year of diagnosis. Multivariate logistic 
regression and Cox proportional hazards models were used to examine the relationships of patient, tumor, and treatment 
characteristics with NCCN guideline adherence and cervical cancer-specific survival.  

Results: A total of 10,127 patients were identified, of whom 62.9% received NCCN guideline-adherent care and 17.7% were 
treated in high-volume centers (≥20 cases/year). On multivariate analysis, lowest and low-middle SES (OR = 0.75 and OR = 
0.80, respectively), older age (OR = 0.99), Charlson comorbidity score >0 (OR = 0.76), tumor size ≥2 cm (OR = 0.48), and stage 
II disease (OR = 0.49) were all associated with nonguideline-adherent-care (all P < 0.01). Treatment at a low-volume center 
(<20 cases/year) was an independent risk factor for nonguideline-adherent care (OR = 0.88, 95% CI 0.79–0.99, P = 0.04). 
Nonguideline-adherent care was an independent predictor of inferior cervical cancer-specific survival (HR = 2.03, 95% CI 
1.70–2.42, P < 0.0001), as was treatment in a low-volume center (HR = 1.28, 95% CI 1.05–1.63, P = 0.04). Patient 
characteristics associated with decreased cervical cancer-specific survival included black race (HR = 1.60), Medicaid payer 
status (HR = 1.57), and Charlson comorbidity score >0 (HR = 1.91) (all P < 0.01). (See Fig. 1.)  

Conclusion: For patients with early-stage cervical cancer in California, the majority of patients were treated at a low-volume 
center, which was an independent risk factor for deviation from NCCN treatment guidelines. Both treatment in a high-volume 
center and receipt of NCCN guideline-adherent care are independently predictive of improved cervical cancer-specific survival. 
Increased efforts to concentrate care for early-stage cervical cancer patients are warranted. 

   

 
Fig. 1 

 

16 - Scientific Plenary  
Combining whole pelvic radiation with chemotherapy in stage IVB cervical cancer: A novel treatment strategy  
V.B. Perkinsa, K. Matsuob, S. Mostofizadehc, T.T. Simsd, J.S. Lead, M.J. Carlsond, L.D. Romane, B.J. Monkf, D.M. Barnesg, S. Chena, K.N. 
Mooreh and L.L. Holmana. aThe University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, bKeck School of Medicine 



of USC, Los Angeles, CA, USA, cUniversity of Southern California, Los Angeles, CA, USA, dThe University of Texas Southwestern 
Medical Center, Dallas, TX, USA, eLAC+USC Medical Center, Los Angeles, CA, USA, fArizona Oncology (US Oncology Network), 
Phoenix, AZ, USA, gUniversity of Arizona Cancer Center at St. Josephs Hospital and Medical Center, Phoenix, AZ, USA, hThe 
University of Oklahoma, Oklahoma City, OK, USA  

Objective: Chemotherapy is the standard choice to treat stage IVB cervical cancer (CC). However, given the significant pelvic 
disease burden and its potential relation to complications and death in these women, whole pelvic radiation (WPR) in addition 
to chemotherapy for primary treatment may have utility. The aim of this study was to compare the overall survival (OS) and 
complication rates between combination WPR and chemotherapy versus chemotherapy alone in the management of stage IVB 
CC.  

Method: A multiinstitutional, institutional review board-approved, retrospective review of patients with stage IVB CC, 
diagnosed between 2005 and 2015, was performed. Four academic, high-volume cervical cancer sites were included in this 
study. Descriptive statistics of the demographic, oncologic, and treatment characteristics were performed. Overall survial (OS) 
was estimated using the Kaplan-Meier method.  

Results: A total of 127 patients met inclusion criteria. Median age was 54 years, and 36% were Caucasian, 35% Hispanic, and 
16% African-American. The majority (73%) had squamous cell carcinoma and 95% were grade 2 or 3. Twenty percent elected 
for hospice care at diagnosis (OS 2.2 months). Of patients who underwent treatment, 35% received WPR with chemotherapy 
and 65% received chemotherapy alone. The OS was significantly longer in the WPR with chemotherapy group (22 vs 10 
months, P < 0.01, HR = 0.30; Fig. 1). The rates of ureteral obstruction, vaginal bleeding, pelvic infection, pelvic pain, and fistula 
were not significantly different between the 2 groups (all P > 0.05).  

Conclusion: A significant number of women with stage IVB CC experience morbidity directly related to their pelvic disease. 
This study found that treating the pelvic disease with WPR in addition to chemo gives a 12-month survival benefit to these 
patients. Interestingly, there was a trend towards less frequent use of WPR with the introduction of bevacizumab into 
standard of care. Further study is warranted to determine which subgroups may benefit the most from this novel treatment 
strategy.  

    

 
Fig. 1. OS among stage IVB cervical cancer patients stratified by treatment with WPR and chemotherapy versus chemotherapy 
alone (22 mo . versus 10 mo., P < 0.01, HR:030). 

 



17 - Scientific Plenary  
Racial differences in molecular subtypes between black and white patients with endometrial cancer  
E.A. Dubila, C. Tianb, G. Wangb, N.W. Batemanc, D.A. Levined, T.P. Conradsc,e, C.A. Hamiltonc, G.L. Maxwellc,e,f and K.M. Darcyc. 
aWalter Reed National Military Medical Center, Bethesda, MD, USA, bGynecologic Cancer Center of Excellence, Bethesda, MD, USA, 
cGynecologic Cancer Center of Excellence, Murtha Cancer Center, Walter Reed National Military Medical Center, Uniformed 
Services University of the Health Sciences, Annandale, VA, USA, dNew York University School of Medicine, New York, NY, USA, 
eInova Schar Cancer Institute, Fairfax, VA, USA, fInova Fairfax Hospital, Falls Church, VA, USA  

Objective: Racial disparity in outcome for black versus white patients with endometrial cancer (EC) has been well 
documented. Molecular subtypes are thought to provide better prediction of clinical outcome in endometrial cancer patients 
than traditional histology. This study will determine whether there are racial differences in the molecular subtypes of EC and 
examine the relationship between race or molecular subtypes and progression-free survival (PFS).  

Method: EC patients with molecular subtype data were acquired from The Cancer Genome Atlas research network. 
Relationships between race or molecular subtypes and PFS were evaluated using log rank testing and Cox modeling. EC were 
classified into the following groups: copy number variant (CNV) high for serous-like versys non-CNV high including POLE 
ultramutated, MSI hypermutated, and CNV low for endometrioid-like; mitotic versus nonmitotic including immunoreactive 
and hormonal; somatic copy number alteration (SCNA) cluster 4 versus clusters 1–3; mutations in TP53; and MATH tumor 
heterogeneity score.  

Results: A total of 337 evaluable EC patients including 46 black and 291 white patients were included in the analysis. Serous-
like molecular subtype was more common in black versus white patients with 62% versus 24% exhibiting an integrative CNV 
high subtype (P = 0.0005), 64% versus 34% displaying the mitotic subtype (P = 0.0006), 57% versus 21% having a cluster 4 
SCNA subtype (P < 0.0001), and 56% versus 24% with mutations in TP53 (P = 0.002). Black versus white patients also 
exhibited higher MATH tumor heterogeneity scores (P = 0.005). Figure 1 illustrates that black versus white EC patients have 
worse PFS and a 2.4-fold increased risk of disease progression (P = 0.01). CNV high and mitotic subtype were associated with 
significantly worse stage-adjusted PFS in EC patients and in the subset with endometrioid EC (EEC). Cluster 4, mutations in 
TP53, and MATH tumor heterogeneity score were also associated with worse stage-adjusted PFS in EC patients but not in EEC 
patients.  

Conclusion: Each of the more aggressive molecular subtypes, mutations in TP53, and higher MATH tumor heterogeneity score 
were all more common in black versus white patients, and were associated with worse PFS in EC patients. CNV high and 
mitotic subtype both held to poor prognostic factors for worse PFS in EEC patients. 
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18 - Scientific Plenary  
MS7 a transcript-based diagnostic classifier for metastatic disease and worse progression-free survival in 
endometrioid endometrial cancer patients  
G.L. Maxwella,b,c, G. Wangd, C. Tiand, N.W. Batemana, Y. Casablancaa,e, L.J. Havrileskyf, M.J. Birrerg, C.A. Hamiltona, T.P. Conradsa,c 
and K.M. Darcya. aGynecologic Cancer Center of Excellence, Murtha Cancer Center, Walter Reed National Military Medical Center, 
Uniformed Services University of the Health Sciences, Annandale, VA, USA, bInova Fairfax Hospital, Falls Church, VA, USA, cInova 
Schar Cancer Institute, Fairfax, VA, USA, dGynecologic Cancer Center of Excellence, Bethesda, MD, USA, eWright Patterson Medical 
Center, Wright Patterson AFB, OH, USA, fDuke University Medical Center, Durham, NC, USA, gMassachusetts General 
Hospital/Harvard University, Boston, MA, USA  

Objective: To evaluate the performance of a 7-transcript classifier and clinical factors to distinguish endometrioid 
endometrial cancer (EEC) patients with versus without metastatic disease.  

Method: Stage I, IIIC, or IV EEC patients were characterized using RNA-sequencing (RNA-seq), hybridization microarray, 
and/or clinical data. Platform-centric diagnostic algorithms for metastasis were generated, and optimal cut points were 
selected using logistic regression modeling and area of the curve (AUC) from receiver operating characteristic curves. 
Progression-free survival (PFS) was evaluated using log rank testing and adjusted Cox modeling. Correlations with biomarkers 
were evaluated using the Spearman correlation coefficient.  

Results: Twenty-three transcripts were identified that consistently distinguished nodal or distant metastasis from localized 
disease in 75 patients by RNA-seq (training-1) and 64 patients by hybridization-based microarray (training-2). A subset of 7 
transcripts (MS7) was selected to develop platform-specific algorithms to identify metastasis with optimal performance in a 
10-fold cross-validation subset of training-1 and training-2 and then validated in 245 patients using RNA-seq (validation-1) 
and 81 patients using hybridization microarray (validation-2). A preoperative test for metastasis based on MS7 and grade 3 
had a sensitivity of 0.88 (95% CI 0.68–0.97) and a negative predictive value (NPV) of 0.95 (95% CI 0.90–1.00), correctly 
classifying 137/140 validation cases, whereas an intraoperative test based on MS7 and myometrial invasion had 100% 
sensitivity and NPV, correctly classifying 145/145 validation cases. EEC patients from The Cancer Genome Atlas with high 
versus low MS7 had a significantly worse PFS and 2-fold increased risk of disease progression after stage, grade 3 and 
myometrial invasion adjustment (Fig. 1). MS7 score was inversely correlated with ESR1 and directly correlated with ARID1A, 
KRAS, MKI67, or PIK3CA expression and CTNNB1 and TP53 mutations. Enrichment in replication, repair, and protein stability 
pathways was observed with the highest versus lowest MS7 score.  

Conclusion: A transcript-based diagnostic model for nodal and distant metastasis in EEC patients with independent 
prognostic value for PFS is available for further development. 
 

 



Fig. 1. Progression-free survival for women with low (blue line, <-2.00356) versus high (red line, >-2.00356) MS7 metastasis 
score were compared using log-rank test and Cox modeling in 389 enometrioid endometrial cancer patients with stage I-IV 
disease from TCGA. Multivariate modeling adjusted for stage, grade 3 disease and myometrial invasion categorized at 50%. 
HR: hazard ratio, aHR: adjusted hazard ratio, CI: confidence interval. 
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Molecular response to neoadjuvant chemotherapy in high-grade serous ovarian carcinoma  
A.M. Montgomery, D.K. Crossman, E.S. Yang, R.D. Alvarez, W.K. Huh, K.S. Bevis, J.M. Straughn Jr., C.A. Leath III and R.C. Arend. 
University of Alabama at Birmingham, Birmingham, AL, USA  

Objective: Ovarian cancer is known to have high genomic instability and a number of molecular variations that lead to altered 
gene expression and cellular dysregulation. The objective of this study was to evaluate genetic variations in high-grade serous 
carcinoma (HGSC) pre- and post-neoadjuvant chemotherapy (NACT). In addition, it aimed to observe how gene expression 
affects specific pathways and to assess the utility of using cell-free DNA (cfDNA) to molecularly profile patients.  

Method: Plasma and tumor specimens were collected at the time of initial diagnosis and interval debulking from 19 ovarian 
cancer patients with a median age of 74 years (range 47–85). Seventy percent of patients had stage IIIC HGSC. Genetic 
sequencing was conducted on matched samples using the NanoString® PanCancer Pathways Panel. Analysis was performed 
using Ingenuity Pathway Analysis and nSolver Advanced Analysis. Next-generation sequencing (NGS) was performed on 
plasma cfDNA and tumor DNA from 14 patients. Mutations were compared using standard statistical tests.  

Results: The top 3 pathways affected by NACT were immune signaling (P = 1.30−09), cell proliferation (P = 5.03−08), and cell-to-
cell signaling (P = 7.49−06). The top 5 upregulated genes were NR4A3, NR4A1, DUSP5, FOS, and FOSL1. NGS cfDNA analysis 
detected more mutations in cancer-related genes than in tumor DNA. The cfDNA pre-NACT contained 19 mutated genes with 
57 specific mutations; the tumor DNA contained 6 mutated genes with 38 specific mutations. Findings were similar when 
comparing post-NACT mutations. cfDNA demonstrated more genetic diversity after NACT. Of the 57 mutations in the plasma 
pre-NACT, only 6 persisted, whereas 33 of 38 mutations in the tumor DNA remained unchanged.  

Conclusion: Analysis of matched tumors showed significant alterations in cell cycle, DNA damage, chromatin modification, 
Wnt, TGFB, and JAK-STAT signaling. These changes likely reflect tumor dysregulation caused by NACT. Furthermore, plasma 
cfDNA detects more mutations than DNA extracted from solid tumor and may better capture clonal evolution.

 

20 - Scientific Plenary  
Pretty fly for GPI: Altered carbohydrate metabolism in ovarian cancer  
R.A. Previsa, T.J. Mossa, B. Zanda, J.M. Hansena, R.L. Dooda, G.N. Armaiz-Penab, Y.A. Lyonsa, R.L. Colemana and A.K. Sooda. aThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, bPonce Research Institute, Ponce, Puerto Rico  

Objective: To identify the biological consequences of glucose-6-phosphate isomerase (GPI) dysregulation within the 
carbohydrate metabolism pathway in ovarian cancer.  

Method: We profiled 101 high-grade serous ovarian cancer (HGSOC) samples and 15 normal ovarian tissues samples; 172 
significantly altered metabolites were identified. We classified these metabolites into altered pathways and carried out full-
scale gene expression systems-based analyses. We further examined GPI levels in a separate cohort of 75 epithelial ovarian 
cancer patients and evaluated the effect of upregulation in this pathway on survival and in vivo models.  

Results: We carried out genomic analyses coupled with synthetic lethality screens (in 3 chemo-resistant cell lines) followed by 
integrated analyses of these datasets. The most enriched pathway identified was carbohydrate metabolism, specifically within 
the glycolytic and pentose phosphate pathway. Our analyses revealed the GPI is the key driver of these changes. The impact of 
GPI knockdown using siRNA was evaluated in a murine orthotopic model of ovarian cancer (SKOV3ip1). There was 
significantly decreased tumor growth (P = 0.0007) and metastases (P < 0.0001) in the siGPI group. We measured GPI in 75 
epithelial ovarian cancer patients. Within this cohort, the median age was 58 years, with the majority having advanced-stage 
disease (93.3%) and high-grade serous histopathology (56%). GPI levels were measured using qRT-PCR from these patients’ 
tumors and normalized to normal fallopian tube (average 50, range 0.005–575.6) and ovarian scrapings (mean 2.2, range 
0.0002–25). Significantly worse overall survival was noted in patients with elevated GPI levels (P = 0.02). (See Fig. 1.)  



Conclusion: We developed a novel systems-based approach using altered metabolites and genes to predict a malignant 
phenotype specific to HGSOC patients. Altered metabolism coupled with genomic analyses identified GPI as a key driver of 
altered ovarian cancer metabolism that will uncover novel biomarkers and therapeutic approaches. 

 

Fig. 1. Overall survival.
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54 - Featured Poster Session  
NY-ESO-1 is associated with an aggressive phenotype of ovarian cancer  
J.B. Szendera, A. Papanicolau-Sengosb, K. Enga, A.J. Miliottoa, A. Lugadea, S. Gnjaticc, J. Matsuzakia and K. Odunsia. aRoswell Park 
Cancer Institute, Buffalo, NY, USA, bOmniSeq, Buffalo, NY, USA, cElmhurst Hospital Center, Icahn School of Medicine at Mount Sinai, 
Elmhurst, NY, USA  

Objectives: NY-ESO-1 is a cancer testis antigen and a promising target for immunotherapy. The purpose of this study was to 
determine the expression frequency, immunogenicity, and clinical impact of NY-ESO-1 in ovarian cancer.  

Methods: Immunohistochemistry (IHC), reverse-transcription polymerase chain reaction (rtPCR), and quantitative-PCR 
(qPCR) were utilized in an ovarian cancer (including Fallopian tube and primary peritoneal cancers) patient cohort; humoral 
responses were determined by enzyme-linked immunosorbent assay (ELISA). Clinicopathologic outcomes including 
progression-free (PFS) and overall (OS) survival were evaluated based on NY-ESO-1 expression. Cohen κ statistic tested 
agreement between expression tests.  

Results: NY-ESO-1 expression was detected by any method in 40.7% of 1,002 patients’ tumors (NY-ESO-1+), and baseline 
humoral response was identified in 19.0% of 689 tested patients. NY-ESO-1+ patients were older (P < 0.001), higher stage 
(85% stage III/IV vs 76.4%, P = 0.015), were less likely to have a complete response to initial therapy (53.9% vs 68.9%, P = 
0.002), had more serous histology (74.5% vs 66.9%, P = 0.011), and had more grade 3 tumors (83.7% vs 70.8%, P < 0.001). 



There was a trend toward shorter PFS (22.2 vs 25.0 months, P = 0.07) and significantly shorter OS (42.9 vs 50.0 months, P = 
0.003) among NY-ESO-1+ patients. A subset analysis of NY-ESO-1+ patients who received immunotherapy demonstrated 
improved OS by more than 2 years (52.6 vs 27.2 months, P < 0.001). Agreement between IHC and qPCR was substantial (κ = 
0.63).  

Conclusions: NY-ESO-1 is frequently present in ovarian cancer as demonstrated by multiple testing modalities. Expression is 
associated with a more aggressive cancer phenotype; however, patients treated with immunotherapy have substantially 
improved survival. NY-ESO-1 remains an attractive target for antigen-specific immunotherapy.

 

55 - Featured Poster Session  
Preliminary study of serum microRNAs related with chemoradiotherapy resistance in advanced stage cervical 
squamous cell carcinoma  
Y. Hana and L. Wub. aNational Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences, Beijing, China, bPeking Union 
Medical College, National Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences, Beijing, China  

Objective: To study serum microRNAs as biomarkers to predict chemoradiotherapy resistance in advanced-stage cervical 
squamous cell carcinoma (ACSCC).  

Method: Serum samples were collected from ACSCC patients treated with concomitant chemoradiotherapy (CCRT) in our 
hospital from September 2013 to November 2015. Patients with progressive disease during CCRT or those who suffered 
recurrent disease within 12 months after completing treatment were termed the resistant group. Patients with no recurrence 
or with recurrence beyond 12 months were termed the sensitive group. Ten resistant and 10 sensitive samples were chosen to 
screen the microRNA expression profile using serum samples pooled with microarrays in order to analyze and screen out 
microRNAs expressed significantly different between two groups, and further to verify the selected microRNA in 131 serum 
samples with TaqMan real-time PCR. The area under the receiver operating characteristic curve (AUC) was used to evaluate 
the accuracy of the use of the biomarkers for prediction.  

Results: microRNAs expressed significantly differently between sensitive and resistant groups were miR-136-
5p (downregulated in resistant group) and miR-152-3p and miR-206 (upregulated in resistant group). Expanding the sample 
size with 131 patients, verification showed that the expression of miR-206 was 2.715 ± 0.212 in sensitive samples and 14.64 
±1.184 in resistant samples (P < 0.0001, Figure1), while miR-136-5p and miR-152-3p could not be tested. Univariate analysis 
revealed that miR-206 expression was significantly associated with patients’ disease-free survival (DFS). Multivariate analysis 
demonstrated that miR-206 expression, tumor differentiation, and pelvic lymph nodes metastasis were the independent 
prognostic factors associated with DFS in this cohort (P = 0.008, 0.000, 0.000, respectively). The probability of the prognostic 
accuracy of miR-206 expression in predicting CCRT sensitivity of patients within 12 months was 91.3% (79.3% sensitivity and 
92.2% specificity). The accuracy was much higher than the prognostic accuracy probability of the clinicopathological factors 
(tumor differentiation combined with pelvic lymph nodes metastasis), which had an AUC of 76.5% (82.8% sensitivity and 
57.8% specificity).  

 Conclusion: Serum miR-206 is a powerful tool in predicting CCRT sensitivity in ACSCC patients and a potential biomarker in 
individualized therapy. 
 



 

 
Fig. 1. miR expression in two groups (P < 0.0001). 

 

56 - Featured Poster Session  
Mapping HPV integration in precancerous cervical lesions  
A.R. Van Arsdalea, J. Lenza, M.H. Einsteinb and C. Montagnac. aAlbert Einstein College of Medicine/Montefiore Medical Center, 
Bronx, NY, USA, bRutgers New Jersey Medical School, Newark, NJ, USA, cAlbert Einstein College of Medicine, Bronx, NY, USA  

Objectives: Integration of human papillomavirus (HPV) DNA into the human genome is a secondary consequence of persistent 
infection that is thought to be a ubiquitous factor in cervical tumorigenesis. The objectives of this study are identification of 
HPV DNA integration events using next-generation sequencing (NGS) techniques early in the disease process and assessment 
of the dynamics on temporal progression of cervical dysplasia.  

Methods: To enrich for HPV DNA, we designed custom HPV DNA sequence hybridization capture probes targeting 15 different 
high-risk HPV types. In our pilot study, genomic DNA from 3 cell lines (UPCI: SCC090, CaSki and SiHa), plus one CIN1, two 
CIN2, one CIN3, and one cervical carcinoma sample were fragmented to 900 bp and adaptor ligated at each end. Libraries were 
hybridized to the HPV capture probes and sequenced on 1 Illumina HiSeq 2500 lane using the paired 300 bp sequencing mode. 
Integration events were identified using a custom bioinformatic pipeline specifying read pair discordancy and split read 
analysis.  

Results: Forty-two million read pairs were obtained. All previously validated CaSki (n = 47) and SiHa (n = 2) junctions were 
detected. In addition to these sites, in the CaSki line, >100 novel junctional sites were identified, 3 of which we have tested thus 
far and validated by two polymerase chain reaction (PCR)-based approaches. Of the 5 clinical samples, 3 were infected with 
non-HPV16 types: CIN1/HPV31, CIN3/HPV39, and CIN3/HPV52. In a HPV52 + CIN 3, we identified an integration site mapping 
to a region between the Kruppel-Like Factor 5 (KLF5) and KLF12 genes on chromosome 13 (Fig. 1). To confirm the validity of 
this specific integration, we performed PCR Sanger analyses of the upstream and downstream junction fragments in DNA 
obtained from the sample.  

Conclusions: Our NGS assay identified all previously validated integration sites in well-characterized cell lines along with a 
number of novel integrations; therefore we anticipate that our custom approach may be more sensitive than any developed 
thus far. We are currently applying our approach to cervical biopsies collected longitudinally in women enrolled in our unique 
biorepository. Our goal is to identify integration events that help predict progression of cervical dysplasia, thus serving as a 
personalized biomarker in stratifying women who are at risk for progression at the point of care.  

Funded by the 2016 ME STRONG Young Investigator’s Award from the Foundation for Gynecologic Oncology. 



 

Fig. 1. Sample CF-187 Integration Site and validation PCR. (A) Genomic representation of the HPV-52 integration and (red 
line) into the human genome (black line). 3 split read pairs identifying the integration site are notated in blue. The purple line 
represents ~112,000 bp from the human genome that are between the two junction fragments indicating 2 integration event 
possibilities: 1) a deletional event during integration or significantly less likely 2) 2 separate integration events. (B) PCR 
validation of both junctional fragments with SSC25 negative control (non-HPV infected cell line) and non-template DNA 
control. 

 

57 - Featured Poster Session  
Differential proteomic analysis of metformin response in a preoperative-window clinical trial for endometrial cancer  
E.R. Hopea,b, C.M. Tarneya,b, N.W. Batemanc, B.L. Hoodc, C.A. Hamiltona,b,d,e, G.L. Maxwellb,d,e,f,g, T.P. Conradsc,d,e,f,g, L. Makowskih 
and V.L. Bae-Jumph,i. aWalter Reed National Military Medical Center, Bethesda, MD, USA, bWomen's Health Integrated Research 
Center, Annadale, VA, USA, cGynecologic Cancer Center of Excellence, Annandale, VA, USA, dJohn P. Murtha Cancer Center, 
Bethesda, MD, USA, eUniformed Services University of the Health Sciences, Bethesda, MD, USA, fInova Schar Cancer Institute, 
Fairfax, VA, USA, gInova Fairfax Hospital, Falls Church, VA, USA, hUniversity of North Carolina at Chapel Hill, Chapel Hill, NC, USA, 
iUniversity of North Carolina Lineberger Comprehensive Cancer Center, Chapel Hill, NC, USA  

Objective: The preoperative use of metformin in obese women with endometrioid endometrial cancer (EC) is associated with 
reduced tumor proliferation and an inhibition of the mammalian target of rapamycin (mTOR) pathway in select cases. We 
sought to evaluate whether a proteomic signature exists to explain the inhibition of mTOR and to identify a biomarker that 
may predict response to preoperative metformin, using samples from our previously completed phase 0 study of metformin in 
obese EC patients.  

Method: Differential proteomic analysis of laser microdissected tumor cells collected from matched, pretreatment biopsies 
and post-treatment hysterectomy EC patient tissue specimens (n = 20) treated with metformin (850 mg) daily for 1–4 weeks 
prior to surgical staging was conducted. Thirteen patients responded, and 7 patients did not respond to metformin treatment 
based on decreased expression of the proliferation marker Ki-67. Mass spectrometry-based proteomics was performed on 
tryptic digests of tissue samples. Protein abundance was measured using spectral counting, and functional analyses were 
performed using Ingenuity Pathway Analysis.  

Results: The proteomics analyses identified 79 significantly (edgeR P < 0.05) altered proteins between metformin responder 
and nonresponder patients, which suggested increased activation of signaling pathways promoting cell proliferation and 
inhibition of pathways associated with cellular apoptosis. We further identified hematological and neurological expressed 1 
(HN1) as being markedly abundant in metformin responder versus nonresponder patients. HN1 was further found to be 



significantly decreased in metformin responder patients following differential analyses of post- versus pretreatment tissue 
proteomic data within this cohort.  

Conclusion: Differential proteomic analyses revealed alterations of molecular signaling pathways supporting increased cell 
proliferation and decreased cellular apoptosis signaling in metformin responder versus nonresponder EC patients. Protein 
HN1 was significantly elevated in responder versus nonresponder patients and further decreased in comparisons of post- 
versus pretreated responder patients. HN1 represents a predictive biomarker candidate of preoperative therapeutic response 
to metformin in EC patients. 

 

Fig. 1A. Functional analyses of 79 proteins significantly (P < 0.05) altered between endometrial cancer patients who responded 
(responder) or did not respond (non-responder) to metformin treatment revealed marked activation of molecular signaling 
promoting cell proliferation and inhibition of pathways associated with cell death and apoptosis. Fig. 1B: Hematological and 
neurological expressed 1 protein was observed as significantly abundant in metformin responder vs non-responder patients 
(egdeR P = 9.78 E-06) and is being explored as a biomarker for selection of metformin-responsive patients at primary disease 
biopsy.  

 

58 - Featured Poster Session  
Measurements of adiposity as predictive biomarkers for response to anti-angiogenic treatment in epithelial ovarian 
cancer: An NRG/GOG ancillary data analysis of GOG 218  
K.N. Slaughtera, M.F. Bradyb, T. Thaic, Y. Wangd, B. Zhengc, R. Salanie, K.S. Tewarif, H.J. Grayg, J.N. Bakkum-Gamezh, R.A. Burgeri, 
K.N. Moorea and M.A. Bookmanj. aThe University of Oklahoma, Oklahoma City, OK, USA, bUniversity of Buffalo, Buffalo, NY, USA, 
cThe University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, dThe University of Oklahoma, Norman, OK, USA, eThe 
Ohio State University, James Cancer Hospital, Columbus, OH, USA, fUC Irvine Medical Center, Orange, CA, USA, gUniversity of 
Washington Medical Center, Seattle, WA, USA, hMayo Clinic, Rochester, MN, USA, iUniversity of Pennsylvania, Philadelphia, PA, 
USA, jUS Oncology Research and Arizona Oncology, Tucson, AZ, USA  

Objective: Adipose produces angiogenic factors VEGF and ILGF. Measurements of adiposity, BMI, surface fat area (SFA), and 
visceral fat area (VFA) may predict oncogenic outcomes for patients treated with anti-angiogenic agents. Slaughter et al. 
reported higher levels of BMI and VFA were predictive of nonresponse to the anti-angiogenic agent bevacizumab (bev). The 
purpose of this study was to validate these findings among patients treated on GOG 218.  

Method: Pretreatment computed tomography (CT) for 1,538/1,873 (82%) participants GOG 218 included. SFA and VFA were 
measured using a validated protocol. Proportional hazards models assessed association between adiposity and overall 
survival (OS). A total of 1,538 patients were included in the analysis of OS and adiposity score. Analysis was conducted of the 
predictive value of adiposity on bev response assessed in 1,019 patients randomized to chemotherapy (CT)+ placebo (P)→P 
and CT + bev→bev.  

Results: Demographic and tumor characteristics did not differ. No association was found between the hazard of death (HR) 
and SFA after adjusting for stage, treatment, and performance status (PS) (HR = 1.00). Similarly, no trend was noted in the 



treatment HR comparing patients who did and did not receive bev (P = 0.890). A statistically nonsignificant (P = 0.062) 
increase in HR for death was found with increasing VFA after adjustment for prognostic factors. Assessed by quartile, a 
statistically significant difference among groups (P = 0.031) appears driven by differences in OS at the extremes of 
VFA. Further, there was weak evidence that those patients with lower VFA (1st, 2nd deciles) have longer survival when 
treated with bev rather than placebo. (See Figure 1.) However, a test of treatment and VFA (measured value) interaction is not 
statistically significant. A statistically nonsignificant increase in HR (HR 1.008) for death with increasing BMI (0.086) was 
foundafter adjusting for prognostic factors. Lower BMI values (1st–3rd deciles) have slightly longer survival when treated 
with bev vs placebo. However, test of treatment and BMI (measured value) interaction was not statistically significant (P = 
0.606).  

Conclusion: Measures of adiposity strongly correlated to one another but were weakly predictive of response to bev. The 
trend toward better survival with bev among lower levels of VFA and BMI is consistent with pilot data. Further analysis among 
patients at the extremes of VFA and BMI may provide more evidence for use of adiposity measures as predictive or prognostic 
biomarkers. 

 
Fig. 1. Overall survival treatment log hazard ratios (JT+B->B : JT+P->P) within deciles of VFA.

 

59 - Featured Poster Session  
Relationship of tumor glucocorticoid receptor expression with overall survival in ovarian cancer TCGA data  
J.L.T. Veneris, L. Huang, J. Churpek, S.D. Conzen and G.F. Fleming. The University of Chicago Medicine, Chicago, IL, USA  

Objectives: The objective was to characterize the relationship between tumor glucocorticoid receptor (GR) expression and 
patient outcomes in The Cancer Genome Atlas (TCGA) ovarian serous cystadenocarcinoma specimens. Expression of GR, a 
nuclear hormone receptor, correlates with poor prognosis in estrogen receptor (ER)-negative breast cancer [Pan D et 
al. Cancer Res 2011;71(20):6360–70]. We are interested in characterizing this relationship in ovarian cancer.  

Methods: RNA sequencing and clinical data were obtained for ovarian cancer TCGA cases with whole genome or whole exome 
sequencing (n = 189) from Genomic Data Commons (GDC). Cases with complete survival data were identified using the R-
TCGA clinical R-package (n =188 retained) and censored at the time of event (death) or last follow-up. Raw read counts were 
retrieved from GDC in which alignment and mapping were performed according to the GDC bioinformatics pipeline. Genes 
with low counts per million (CPM) were filtered out (Chen Y et al. F1000Research 2016;5:1438). Raw read counts of 
remaining genes were normalized by the weighted trimmed mean of M-values method (TMM) [Robinson MD et al 
Bioinformatics 2010;26(1):139–40]. Normalized mRNA expression values for GR/NR3C1 (ENSG00000113580) were 
extracted. Cases were categorized (a) by expression above (“high”) or below (“low”) median NR3C1 expression and (b) by 
quartiles (divided at the 25%, 50%, and 75% percentiles). Overall survival was estimated by the Kaplan-Meier method and 
compared by Cox regression adjusted for age, race, stage, and grade.  

Results: NR3C1 expression above the median correlates with worse overall survival (OS) in 188 ovarian cancer patients (Fig.1, 
P = 0.015, HR = 1.67, 95% Confidence Interval [CI] 1.10–2.53). Median OS was 3.01 years in NR3C1 high cases (OS = 1,102 
days, 95% CI 821–1,384), compared with 3.71 years in NR3C1 low cases (OS = 1,354 days, 95% CI 1,189–1,732). When cases 



were further divided into quartiles, increasing NR3C1 expression from the lowest quartile to the highest correlated with 
higher HR for death (P = 0.02). Median follow-up time for the entire cohort (n = 188) was 2.67 years (974 days).  

Conclusions: Higher GR/NR3C1 expression correlates with poor overall survival in 188 high-grade serous ovarian cancer 
patients from the TCGA cohort. Future analyses will examine the influence of germline versus somatic BRCA mutation status 
on the relationship between tumor NR3C1 expression and patient outcome. 

 
Fig. 1. Kaplan-Meier plot for 188 TCGA ovarian cancer patients.

 

60 - Featured Poster Session  
No need to stress: Prospective clinical trial of adrenergic blockade during primary treatment in women with 
epithelial ovarian cancer  
L.M. Ramondettaa, W. Hua, P.H. Thakerb, D. Urbauera, S.N. Westina, A.S. Nagaraja a, P.T. Ramireza, N.D. Fleminga, S. Sahaia, A.M. 
Nicka and A.K. Sooda. aThe University of Texas MD Anderson Cancer Center, Houston, TX, USA, bWashington University School of 
Medicine in St. Louis, St. Louis, MO, USA  

Objective: Preclinical evidence suggests that adrenergic activation promotes epithelial ovarian cancer (EOC) growth and 
metastasis. Retrospective data suggest use of nonselective beta-blockers (BB) in patients with EOC is associated with longer 
overall survival (OS). The purpose of this study was to determine the feasibility of pharmacologic beta-adrenergic blockade in 
women with Stages II-IV EOC for 6 cycles of initial chemotherapy in a prospective clinical trial.  

Method: Eligibility included suspected preoperative diagnosis of invasive EOC, primary peritoneal (PP) or fallopian tube (FT) 
cancer with plan for tumor reductive surgery (TRS) or neoadjuvant chemotherapy. Patients began propranolol 10–20 mg BID 
48 hr prior to any treatment. Requirements were pulse > 60 bpm; systolic blood pressure (BP) > 110 mm Hg; diastolic bp > 60 
mm Hg. Biobehavioral states and serum levels of angiogenic cytokines (VEGF, IL-6, IL-8) were assessed at points pre- and 
post-treatment with BB. Random effect tobit models were used to determine whether patient assessments with complete 
response, partial response, or nonresponse (stable disease or progressive disease) differed with regard to IL-6, IL-8, and VEGF.  

Results: Thirty-two patients were enrolled; 6 were ineligible (wrong tumor type or never took BB), leaving 26 for analysis. Of 
26 patients, 8 did not complete 6 cycles on BB; 1 discontinued BB after 4 cycles; 2 progressed after 3 cycles; 3 had surgical 
reasons for chemotherapy delays; and 1 had tumor fistula and was NPO. Only 1 patient stopped due to fatigue after only 4 days 
of BB. Eighteen patients (69%) completed all 6 cycles while on BB; 69% were white, non-Hispanic. Mean age was 58 years 
(median 60); 80% were stage IIIC or IV; 30% were primarily debulked; and 85% underwent an optimal TRS. Serum levels of 



IL-6, IL-8, and VEGF correlated with response (P < 0.0001). For the 18 patients completing 6 cycles on BB, overall quality of 
life, anxiety, and depression improved significantly (P = .03; FDR adjusted Sign Rank test)  

Conclusion: The impact of adrenergic stimulation on cancer growth is well documented, and the use of this inexpensive 
targeted therapy deserves further evaluation in a randomized setting in which outcomes could be further vetted. Use of 
propranolol during primary treatment of EOC, PP or FT cancer is feasible and potentially results in improved quality of life. 

 
Fig. 1.

 

61 - Featured Poster Session  
Characterization of folate receptor alpha (FRα) expression in archival tumor and biopsy samples in a phase I study of 
mirvetuximab soravtansine, a FRα-targeting antibody-drug conjugate (ADC), in relapsed epithelial ovarian cancer 
patients  
L.P. Martina, J. Konnerb, K.N. Moorec, S.M. Sewardd, U.A. Matulonise, R.P. Perezf, Y. Zhoug, J. Ponteg, J. Zhaog, R. Ruiz-Sotog and M.J. 
Birrerh. aFox Chase Cancer Center, Philadelphia, PA, USA, bMemorial Sloan Kettering Cancer Center, New York, NY, USA, cThe 
University of Oklahoma, Oklahoma City, OK, USA, dKarmanos Cancer Institute, Detroit, MI, USA, eDana-Farber Cancer Institute, 
Boston, MA, USA, fUniversity of Kansas Medical Center, Kansas City, KS, USA, gImmunoGen, Inc., Waltham, MA, USA, hMassachusetts 
General Hospital/Harvard University, Boston, MA, USA  

Objective: Mirvetuximab soravtansine (IMGN853) is an antibody-drug conjugate, comprising an FRα-binding antibody linked 
to the tubulin-disrupting maytansinoid DM4. Patient selection for clinical studies of IMGN853 is based on FRα positivity, 
determined by immunohistochemistry (IHC) of archival tumor tissue. Here we report on a biopsy expansion cohort of patients 
with relapsed epithelial ovarian cancer (EOC) as part of an ongoing phase I trial (NCT01609556).  

Method: Patients (no limit to number of prior therapies) were administered IMGN853 intravenously once every 3 weeks. Core 
needle biopsies were collected before and after IMGN853 treatment. FRα expression was evaluated by IHC in biopsies and 
archival tissue samples. Responses were assessed according to RECIST 1.1 and adverse events evaluated by CTCAE v4.0.  

Results: A total of 27 heavily pretreated patients were enrolled based on FRα expression of archival tumor tissue. Six 
pretreatment biopsy samples failed to provide a test result because of a lack of tumor cells present. Comparison of FRα levels 
in fresh biopsies versus archival samples showed that archival tissue detection can reliably identify patients with FRα-positive 
tumors, validating this approach for patient selection. In these patients who had received up to 11 prior therapies, confirmed 
objective responses were observed in those with moderate to high FRα levels (≥50% of cells with ≥2+ FRα expression) based 
on archival tissue (6/21). Of 5 patients with low archival receptor levels, 2 were subsequently shown to exceed 50% FRα 
positivity in their pretreatment biopsy samples. The safety profile of the cohort was consistent with that previously reported 
for IMGN853-treated EOC patients across the same phase I study, with the most commonly reported adverse events being 
fatigue, diarrhea, and blurred vision. Analysis of biopsy samples for the evaluation of other putative biomarkers related to the 
mechanism of action of IMGN853 is ongoing.  



Conclusion: As part of a maturing clinical profile, IMGN853 continues to demonstrate clinical activity and manageable safety 
in patients with EOC. Moreover, the initial efficacy analyses performed on this biopsy cohort provide confirmation that FRα 
positivity serves as a suitable predictive biomarker for IMGN853 trial patient selection.

 

62 - Featured Poster Session  
Obesity-driven metabolic effects differ in ovarian vs endometrial cancer  
A.Q.M. Trana, S.A. Sullivana, D. Leeb, L. Makowskia and V.L. Bae-Jumpa. aUniversity of North Carolina at Chapel Hill, Chapel Hill, 
NC, USA, bOmic Insight, LCC, Durham, NC, USA  

Objective: Obesity is associated with increased risk and worse outcomes for many cancers, including endometrial (EC) and 
ovarian cancer (OC). Thus, we compared the metabolic effects of obesity in genetically engineered mouse models of 
endometrioid EC and serous OC under obese and lean conditions.  

Method: We utilized the EC model LKB1fl/flp53fl/fl and OC model K18-gT121+/-; p53fl/fl; Brca1fl/fl (KpB). Mice were fed a control 
low-fat diet (LFD, 10% calories from fat) versus a high-fat diet (HFD, 60%) to mimic diet-induced obesity, starting at 3 weeks 
of age (n = 10 mice/group). AdCre was injected at 6 weeks of age to induce invasive EC and OC. Tumor size and volume were 
recorded weekly. Global, untargeted metabolomics was used to identify differences between endometrial and ovarian tumors 
in lean and obese mice.  

Results: Tumors in HFD-fed (obese ECs) mice were more than double the size of those in LFD-fed (lean ECs) mice (2.1 gm 
vs 0.79 gm, P = 0.040). Enhanced energy metabolism was seen in obese versus lean ECs as evidenced by increases in glycolytic 
and oxidative phosphorylation intermediates. In addition, dramatic increases in lipid biosynthesis and peroxidation were 
found in the obese ECs. Lipid meditators of inflammation and antioxidant defense metabolites were all enhanced in the setting 
of obesity. Similar to the EC mouse model, ovarian tumors in obese mice (obese OCs) were more than triple the size of those in 
lean (lean OCs) mice (mean tumor size 3.7 cm2 vs 1.2 cm2, P = 0.0065). However, the metabolic effects of obesity were 
strikingly different between the OC and EC mouse models (Figure 1). As opposed to glycolysis, the more rapidly growing obese 
OCs appeared to incompletely beta-oxidize fatty acids and switch to omega-fatty acid oxidation for ATP production and fueling 
growth. Succinate levels were almost 5-fold higher in obese versus lean OCs, with a parallel decrease in fumarate and malate, 
indicating impaired succinate dehydrogenase (complex II) activity in obesity. Of 820 metabolites measured, only 6 metabolites 
(<1%) were altered in similar fashion in obesity for EC and OC.  

Conclusion: Obesity-driven metabolic alterations were distinct between EC and OC. Further work is needed to delineate 
whether this is a result of tumor origin versus the genomic landscape that defines these two diseases. 



 

Fig. 1. Comparison of obesity-driven metabolic alterations in an EC and OC genetically engineered mouse model (P < 0.05). 
Red=ratio > 1, Green=ratio < 1. 
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Using the National Comprehensive Cancer Network guidelines and levels of evidence to prioritize research focus in 
gynecologic cancer care  
R. Spencera, L.W. Ricea and S. Uppalb. aUniversity of Wisconsin School of Medicine and Public Health, Madison, WI, USA, bUniversity 
of Michigan Health Systems, Ann Arbor, MI, USA  

Objective: To examine the levels of evidence assigned in the National Comprehensive Network (NCCN) guidelines for 
gynecologic cancers and to compare these levels to similar nongynecologic solid tumors.  

Method: The NCCN guidelines version 2.2016 for uterine, ovarian, and cervix cancer were examined and levels of evidence 
were recorded. The NCCN levels of evidence categorization was used as follows: level 1 is based upon high-level evidence with 
uniform committee consensus; level 2a is based on lower level evidence with uniform consensus; level 2b has consensus that 
is not uniform; and level 3 is based on any level of evidence with major committee disagreement. Three solid tumors with 
similar incidence to gynecologic cancers in women (colon/rectal combined, thyroid, pancreatic adenocarcinoma) were 
evaluated for comparative purposes. The χ2 test was used to compare the proportions of each level of evidence. For all 
analyses, P < 0.05 was considered significant.  

Results: Pancreatic cancer has the most level 1 recommendations (n = 14) followed closely by cervix (n = 13). Uterine cancer 
has the least level 1 recommendations (n = 1). The sole level 1 recommendation is for ifosfamide/paclitaxel for adjuvant 
treatment of uterine carcinosarcoma. Uterine and colon/rectal cancers have the greatest number of level 3 recommendations 
among the 6 cancers (n = 8). For gynecologic malignancies, the majority of recommendations are 2a (91.1% for uterine, 85.2% 
for ovarian, 75.2% for cervix). Uterine cancer has a significantly lower ratio of level 1 recommendations to total 
recommendations (1/269, 0.4%) than ovarian (11/250, 4.4%) and cervix (13/146, 8.9%; P < 0.0001).  

Conclusion: Uterine cancer has significantly fewer level 1 NCCN recommendations than other gynecologic cancers and other 
solid tumors of similar incidence in women. Uterine cancer, which has an incidence 3 times greater than any other gynecologic 
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cancer, has only one level 1 recommendation. With enrollment in clinical trials falling and the incidence of uterine cancer 
increasing, this methodology provides an objective way to prioritize research initiatives by developing higher quality data for 
highly prevalent but curable tumors.
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Human papillomavirus (HPV) type and prevalence in Pacific Islander cervical cancer patients  
T. Shorma, M. Washington, J. Freeman, B.P. Whitcomb, A. Bhavsar and C.S. Dietrich III. Tripler Army Medical Center, Honolulu, 
HI, USA  

Objective: The role of human papillomavirus (HPV) in the development of invasive cervical cancers is widely known. Most 
HPV prevalence studies have focused on developed countries with few targeting Asian populations and none evaluating Pacific 
Islander populations. The objective of our study was to determine the prevalence of HPV subtypes in patients with cervical 
cancer from the Pacific Islands in order to assess the potential benefit of primary prevention through vaccination.  

Methods All cases of invasive cervical cancer treated at Tripler Army Medical Center through the Pacific Island Health Care 
Project between January 2004 and October 2014 were identified through a centralized review of pathology specimens. DNA 
was extracted from paraffin-embedded tissue blocks using the Qiagen FFPE system (Qiagen Inc., Valencia, CA). A polymerase 
chain reaction approach was performed using the Abott PLEX-ID Biopharma Viral Assay (Ibis Biosciences, Carlsbad, CA) to 
isolate and amplify HPV-specific DNA. Mass spectrometry was subsequently performed on amplified DNA to identify specific 
HPV subtypes.  

Results: Thirty-five patients aged 28–73 were identified and their pathology specimens analyzed. Nine patients had localized 
disease (stage I); 22 had regional disease (stages II/III); and 4 had distant disease (stage IV). Thirty-three squamous cell 
carcinomas and 3 adenocarcinomas were identified (including 1 patient with both adenocarcinoma and squamous cell 
carcinoma). In 10 samples, HPV was not able to be isolated. Twenty-six detections in the remaining 25 specimens were 
identified. The most common HPV subtypes found were 16 (6, 24%), 45 (6, 24%), and 52 (6, 24%). Other HPV subtypes 
isolated included 18 (1, 4%), 33 (3, 12%), 39 (2, 8%), 54 (1, 4%), and 67 (1, 4%). Combined HPV 16/18 accounted for only 
28% of patients.  

Conclusion: Pacific Islanders present with a disproportionally higher rate of regional and advanced disease because of a lack 
of effective screening. Only 28% of invasive cervical cancers in Pacific Islanders could potentially be prevented using the 
available quadrivalent vaccine targeting HPV 16/18; however, the recently licensed 9-valent vaccine could protect up to 88% 
of women in this population.
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The influence of political party on gynecologic cancer research funding in the United States  
F.A. Alvi, S. Shahabi, A.E. Strohl and M.J. Kanis. Feinberg School of Medicine of Northwestern University, Chicago, IL, USA  

Objective: To identify an association between major political party and gynecologic cancer research funding in the United 
States.  

Method: We collected the national budget and allocation reports from the National Cancer Institute (NCI) and the National 
Institute of Health (NIH) for the years prior to the creation of the NCI, from 1965 to 2014. Project data, including title and the 
amount of funding allocated annually, were collected. All documents were reviewed for project titles pertaining to gynecologic 
cancer research, specifically ovarian, fallopian tube, peritoneal, uterine, gestational trophoblastic, cervical, vulvar, and vaginal 
cancers. Percentage of NCI research funding and annual gynecologic cancer research funding within NCI was calculated and 
compared independently to the major political party in the House of Representatives, Senate, and the Presidency in the prior 
fiscal year, at the time of budget planning, using a 2-sample t test.  

Results: Over the last 50 years, the mean percentage of all research funding allocated to the NCI or cancer research within the 
NIH prior to the creation of the NCI was 22.0%. When compared by major political party in the House of Representatives, the 
mean percentage of research funding allocated to the cancer research within the NCI or NIH was statistically significant (P = 
0.02) at 23.7% and 18.4% for Democratic and Republican years, respectively. When compared by major political party in the 
Senate, the mean percentage of research funding allocated to cancer research was not statistically significant (P = 0.09) at 
23.4% and 19.6% for Democratic and Republican years, respectively. When compared by major political party in the 
Presidency, the mean percentage of research funding allocated to cancer research was not statistically significant (P = 0.27) at 
20.8% and 23.2% for Democratic and Republican years, respectively. When compared by major political party in the House of 



Representatives, Senate, or the Presidency, the mean percentage of NCI research funding allocated to gynecologic cancer, 
specifically, was not statistically significant.  

Conclusion: When the major political party in the House of Representatives is the Democratic Party, significantly more 
research dollars are allocated to cancer research with no difference in the percentage of this funding allocated to gynecologic 
cancer research, specifically.
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CCR2 blockade alters the tumor microenvironment immune infiltrate and enhances anti-tumor activity in ovarian 
cancer  
P.S. Bindera, D. Cullinana, T. Nyweninga, I. Wilkinson-Ryanb, B. Beltc, P. Goedegebuurea, M.A. Powella, D.G. Mutcha and W. 
Hawkinsa. aWashington University School of Medicine in St. Louis, St. Louis, MO, USA, bDartmouth Hitchcock Medical Center, 
Lebanon, NH, USA, cUniversity of Rochester Medical Center, Rochester, NY, USA  

Objective: Multiple malignancies recruit monocytes to become immunosuppressive tumor-associated macrophages (TAMs) in 
the cancer microenvironment by activating the C-C motif ligand/receptor 2 (CCL2/CCR2) chemokine axis. Our objective is to 
validate the role of CCR2 blockade in ovarian cancer (OC) and assess the combination of CCR2 inhibitor (CCR2i) and a 
mesothelin peptide vaccine on antitumor activity.  

Method: The association between preoperative monocyte count and survival in OC patients was explored after adjusting for 
age, stage, and grade. Flow cytometry was used to analyze human OC tumor and murine blood, bone marrow, peritoneal fluid, 
and tumor. C57BL/6 mice were vaccinated with 2 peptides plus irradiated peptide-pulsed dendritic cells and then challenged 
with syngeneic ID8 OC cells. CCR2i and CCR2 knockout mice were used. Monoclonal αCD8 antibody was used for in vivo CD8 
T-cell depletion studies. Bioluminescent imaging was used to assess tumor burden.  

Results: Ovarian cancer patients with a monocyte count greater than 1 standard deviation above the mean had a median 
survival of 1.2 years compared to 4.8 years for the remaining patients (P < 0.001). Flow cytometry showed the majority of 
tumor immune infiltrate from digested human OC tissue consisted of CCR2+ TAMs. The proportion of TAMs was significantly 
higher in resected ovarian cancer compared to normal ovary (P < 0.001). In a murine ID8 tumor model, which recapitulates 
the tumor infiltrate of human OC, CCR2 inhibition decreased the peripheral blood to bone marrow ratio of inflammatory 
monocytes (P < 0.001) and decreased the percentage of TAMs in the malignant ascites (P < 0.01). Peptide vaccination 
increased CD8+ tumor-infiltrating lymphocytes (P < 0.01). Furthermore, the combination of CCR2i and vaccine improved the 
effector (CD8+) to suppressor (TAM) ratio (P < 0.001) and correlated with the lowest tumor burden (P < 0.001) compared to 
control. Vaccinated mice treated with CCR2i had a significantly prolonged survival compared to vaccine alone (P = 0.024), 
CCR2i alone (P = 0.017), and control (P < 0.001).  

Conclusion: Thus far vaccination has not provided durable patient responses in OC. Therapies targeting the 
immunosuppressive tumor microenvironment are an attractive treatment modality and can enhance vaccination and facilitate 
antitumor immunity in OC.

 

67 - Featured Poster Session  
Differential expression of immune-related genes in high-grade ovarian serous carcinoma (HGSC): A platform for drug 
and biomarker discovery  
L.P. Cobba, A.A. Secordb, C. Jiangc, D. Zhangd, S. Gaillardb, A. Berchuckb, K. Owzare, A. Nixond and S. Siamakpour-Reihanid. aDuke 
University School of Medicine, Durham, NC, USA, bDuke University Medical Center, Durham, NC, USA, cDuke Cancer Institute, 
Durham, NC, USA, dDuke University, Durham, NC, USA, eDuke University Hospital, Durham, NC, USA  

Objective: Immunooncology has yielded improved survival for cancer patients and demonstrated antitumor activity in 
ovarian cancer. Our objective was to identify novel immunologic targets and biomarkers associated with overall survival (OS) 
in ovarian HGSC.  

Method: Fifty-one advanced HGSC samples, from an extreme-phenotype designed study comprising women with long OS (≥7 
years) or short OS (≤3 years), were analyzed using Affymetrix HG-U133A microarrays. A total of 279 probe sets linked to a 
candidate panel of 183 unique immune/inflammatory response-related genes were screened. Associations between gene 
expression and OS were assessed using a rank score test. Multiplicity was addressed within the False Discovery Rate (FDR) 
framework using the q value method by Storey. Publicly available HGSC databases, from GEO (n = 362, comprising GSE 
datasets evaluated individually and pooled for meta-analysis) and TCGA (n = 229), were used for external confirmation.  



Results: Eighty-three (110 probe sets) immunologic/inflammatory-related genes were differentially expressed in tumors 
from long- versus short-term HGSC survivors (q ≤ 0.05). High expression of IL6R was associated with improved OS in the TCGA 
database (P = 0.01, HR = 0.8). Eleven genes demonstrated some level of association with OS in one or more GSE databases: 
high CXCR1 (P = 0.002, HR = 1.8); MBL2 (P = 0.02, HR = 1.4); IL4 (P = 0.03, HR = 1.5); IL9 (P = 0.03, HR = 2.2); BCL2 (P = 0.007, 
HR = 6.6); CCL16 (P = 0.04, HR = 2.4); IFNA1 (P = 0.04, HR = 6.2); ILIA (P = 0.02, HR = 14.2); MAPK8 (P  = 0.02, HR = 4.9); TLR8 
(P  = 0.0006, HR = 69.9) with shorter survival; and high CXCL10(P  = 0.02, HR = 0.7) with improved survival. However, no 
genes were consistently concordant in the GEO meta-analysis.  

Conclusion: We have identified a set of immunologic/inflammatory-related genes that appear to be associated with survival 
in advanced HGSC. In view of the interest in immunotherapy, these candidate genes are worthy of further investigation to 
enhance immunooncology drug and biomarker discovery and prioritize development.
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One of these things is not like the others: PD-L1 expression in Lynch syndrome associated and sporadic mismatch 
repair deficient endometrial carcinomas  
K.L. Ringa, E.A. Sloana, B.C. Willisa, S.C. Modesittb and A.M. Millsa. aUniversity of Virginia, Charlottesville, VA, USA, bUniversity of 
Virginia Health System, Charlottesville, VA, USA  

Objective: To evaluate tumor and peritumoral PDL1 expression in Lynch syndrome (LS) associated and sporadic mismatch 
repair (MMR) deficient endometrial carcinomas (EC) and to correlate with histologic subtype and disease recurrence.  

Methods Immunohistochemical (IHC) staining for PDL1 was performed on MMR deficient (n = 38) and intact (n = 29) EC 
identified retrospectively. MMR deficiency was determined by loss of expression of MLH1, PMS2, MSH2, or MSH6 on IHC. 
Sporadically methylated tumors were identified by MLH1 methylation analysis.  

Results: There were no baseline differences between MMR deficient and intact cases including age at diagnosis, stage, grade, 
or tumor histology. Twenty (52.6%) MMR deficient EC demonstrated intratumoral PDL1 expression, compared to 3 MMR 
intact tumors (10.3%, p = 0.0002). Within the MMR deficient tumors, LS associated tumors were more likely to express PDL1 
compared to hypermethylated tumors (14/20, 70%, vs 6/18, 33%, p = 0.05). PDL1 expression patterns were maintained when 
histologic subtypes are compared; 70% (7/10) of MMR deficient endometrioid tumors expressed PDL1 compared to 20% 
(2/10) of MMR intact endometrioid tumors. In addition, 4 dedifferentiated MMR deficient tumors (57%) expressed PDL1, 
while none of the MMR intact tumors of this histologic subtype demonstrated expression. There were no differences in 
peritumoral stromal expression of PDL1. There were 2 recurrences in MMR deficient cases (5.3%) and 7 in the MMR intact 
cases (24.1%). Both MMR deficient recurrences demonstrated PDL1 expression, while 6 MMR intact recurrent cases (85.7%) 
had no intratumoral PDL1 expression.  

Conclusion: LS associated tumors were more likely to express PDL1 than MMR intact and sporadically methylated tumors. 
This pattern was seen even in high-grade histologies. Future clinical trials in EC should incorporate biomarker endpoints such 
as PDL1 expression to better define if all MMR deficient tumors may benefit from immune checkpoint inhibition.

 

69 - Featured Poster Session  
Pharmacologic inhibition of the ataxia telangiectasia mutated and Rad3-related kinase blunts chemotherapy-induced 
programmed death-1 ligand expression in uterine sarcomas and carcinomas and ovarian carcinomas  
P.N. Tenga, N.W. Batemana, K.A. Conradsa, T.J. Litzib, C.A. Hamiltonb, C.J. Bakkenistc, G.L. Maxwelld and T.P. Conradsd. 
aGynecologic Cancer Center of Excellence, Annandale, VA, USA, bWomen's Health Integrated Research Center, Annadale, VA, USA, 
cUniversity of Pittsburgh, Pittsburgh, PA, USA, dInova Schar Cancer Institute, Fairfax, VA, USA  

Objective: Immune-inhibitory pathways, termed immune checkpoints, are co-opted by cancer cells to evade cytotoxic immune 
cells. Programmed death-1 (PD-1) is expressed on cytotoxic T cells, and its ligand programmed death-1-ligand (PD-L1) is 
upregulated in many solid malignancies. PD-L1 binding by PD-1 prevents the activation of cytotoxic T cells. Chemotherapeutic 
agents have been shown to induce PD-L1 surface expression and promote T-cell apoptosis. We have reported that 
pharmacologic inhibition of ataxia telangiectasia mutated and Rad-3-related (ATR) enhanced platinum response in 
gynecologic cancer cells using a small molecule inhibitor. This work sought to investigate the effect of ATRi on platinum 
sensitization and chemotherapy-induced PD-L1.  

Method: SK-UT-1, RL96, and A2780 cells were treated with cisplatin (1–100 µM) in the presence or absence of ATRi (1 µM) 
for 72 hours. MTS assay was used to quantify cell proliferation. To determine the cell surface PD-L1 expression, cells were 



treated with cisplatin (10 µM for SK-UT-1 and 20 µM for RL95 and A27890), ATRi (1 µM AZD6738) or combination of cisplatin 
and ATRi for 24 hours. PD-L1 expression was quantified by flow cytometry. Mean fluorescent intensity (MFI) was averaged 
from 3 biological triplicates. Student’s t test was used to calculate P values.  

Results: Pharmacologic inhibition of ATR significantly sensitized uterine sarcoma and carcinoma and ovarian carcinoma cells 
to cisplatin (Fig. 1A-C). Significant increases in cell surface expression of PD-L1 were observed in all cells exposed to cisplatin 
(Fig. 1D-F), which, upon coculture with activated CD8+ T-cells, resulted in significant T-cell apoptosis (data not shown). 
Cisplatin induction of PD-L1 was significantly reduced by coadministration of ATRi and cisplatin (Fig. 1D-F) and, upon 
coculture with activated CD8+ T-cells, resulted in decreased T-cell apoptosis (data not shown).  

Conclusion: Platinum induces PD-L1 expression in uterine sarcoma and carcinoma and ovarian carcinoma cells and may 
contribute to immune escape. Pharmacologic inhibition of ATR not only sensitizes cancer cells to platinum but also 
significantly blunts cisplatin-induced PD-L1 expression, making it an attractive candidate for combination therapy for uterine 
sarcoma and carcinoma and ovarian carcinoma. 

 

Fig. 1: Pharmacologic inhibition of the ATR kinase sensitizes uterine sarcoma and carcinoma and ovarian carcinoma cells to 
cisplatin and blunts cisplatin-induced PD-L1 cell surface expression. A-C: Percent cell proliferation of uterine leiomyosarcoma 
(SK-UT-1) and carcinoma (RL95) and ovarian carcinoma (A2780) cells treated with cisplatin in the presence or absence of the 
ATR inhibitor (ATRi) AZD6378. D-F: PD-L1 cell surface expression of SK-UT-1, RL95, and A2780 treated with ATRi, cisplatin or 
combination of cisplatin and ATRi. *MFI fold change is statistically significant when compared to untreated control. ** MFI fold 
change is statistically significant when compared to cisplatin alone treatment (P < 0.01).  
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Novel target for ovarian cancer immunotherapy  
G.M. Saeda, N.M. Fletchera, I. Memajb, M.G. Saeda, M.P. Diamondc and R.T. Morrisd. aWayne State University School of Medicine, 
Detroit, MI, USA, bWayne State University, Detroit, MI, USA, cAugusta University, Augusta, GA, USA, dBarbara Ann Karmanos 
Cancer Institute, Detroit, MI, USA  



Objective: We were the first to report that myeloperoxidase (MPO), an abundant hemoprotein previously known to be 
present solely in neutrophils and monocytes, to be expressed in epithelial ovarian cancer (EOC) cells and tissues. To 
investigate the significance of this finding, we sought to determine the expression and function of β2 integrin (CD11b/CD18), 
a known ligand for MPO.  

Method: Human EOC cell lines, A2780, MDAH-2774 or SKOV-3, and their chemoresistant counterparts, as well as normal 
macrophages and normal human ovarian surface epithelial cells (HOSEpiC), were used. Total RNA and protein were used for 
real-time RT-PCR, immunofluorescence, and immunoprecipitation/Western blot evaluation of CD11b and MPO expression. 
Viability and apoptosis were assessed with the TACS MTT Cell Proliferation Assay, caspase-3 activity, and TUNEL assays after 
treatment with CD11b antibody. A scratch migration assay was used to assess EOC cell metastases. An ovarian cancer 
xenograft model using SKOV-3 EOC cells was utilized in athymic nude mice (n = 12) to assess the efficacy of the CD11b 
antibody. Data were assessed with Student’s t tests or 1-way ANOVA with Dunnett’s or Tukey’s post hoc tests.  

Results: CD11b mRNA and protein were present in EOC tissues and cells and not in normal ovarian tissue or cells. 
Furthermore, MPO binds to CD11b in EOC cells. More importantly, treatment with a monoclonal CD11b antibody induced 
intriguing antitumor and apoptotic effects in both sensitive and chemoresistant EOC cells. in addition, the CD11b antibody 
efficiently prevented the growth of EOC cells in mice as well as decreased EOC cell metastasis in the wound-healing model. 
Strikingly, the CD11b antibody did not affect normal HOSEpiC cells or macrophages.  

Conclusion: The expression of CD11b and MPO in EOC cell and tissues suggests a paracrine/autocrine mechanism of survival. 
Interruption of this binding via targeting CD11b with a monoclonal antibody resulted in significant antitumorigenic effects in 
vivo and in vitro. Here we report a unique target for immunotherapy in ovarian cancer, and potentially other cancers, which is 
based on a novel survival mechanism.
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Rate of ovarian micrometastasis in endometrial cancer: Is ovarian preservation a reasonable option?  
M. Horowitz, B.C. Orr, P. Sukumvanich, J.L. Kelley III and S.E. Taylor. Magee-Womens Hospital of UPMC, Pittsburgh, PA, USA  

Objective: There are more than 60,000 estimated new cases of endometrial cancer in 2016 with almost 25% diagnosed in 
premenopausal women. With >95% 5-year survival for early-stage disease and rising deaths from cardiac disease, younger 
patients could hormonally benefit from ovarian preservation. Current standard of care includes bilateral salpingo-
oophorectomy at time of surgical staging, although some data support the safety of ovarian preservation in select stage I 
endometrial cancer. However, the rate of occult ovarian metastasis remains unknown. Our goal was to assess the rate of 
ovarian micrometastases in clinically stage I low-grade endometrioid endometrial cancer.  

Method: Endometrial cancer patients with tumor depth of invasion less than half of the endometrium and no evidence of 
gross extra-uterine disease between 2003 and 2014 were selected from the Magee Tumor Registry. Ovarian micrometastasis 
was defined as presence of endometrial cancer in clinically negative ovaries without contiguous disease. Clinicopathologic 
data were abstracted, and operative reports were reviewed for gross description of ovaries and lymph nodes. Rate of 
micrometastasis was calculated and stratified by tumor grade. More aggressive tumor histologies (grade 3 and type II tumors) 
were excluded from the analysis. χ2 tests were used for statistical comparisons.  

Results: Of the 856 clinical stage IA grade 1-2 endometrioid endometrial cancer cases analyzed, final stage revealed 809 stage 
IA, 38 stage IIIA, and 9 stage IIIC. Median age and BMI were 60 years (15.1% <50, youngest 22) and 34.5, respectively. Eleven 
(1.3%) were found to have ovarian micrometatasis. When stratified by grade, micrometastasis rates were 0.75% (grade 1) and 
2.2% (grade 2). However, this difference did not reach statistical significance (P = 0.11). There were no ovarian 
micrometastases in the stage IIIC group when nodes were clinically negative. Tumor size and age did not affect rate of 
micrometastasis (P = 0.28, P = 0.62, respectively).  

Conclusion: Clinical stage IA grade 1 endometrioid endometrial cancer has an ovarian micrometastasis rate of 0.75%. With an 
increasingly younger age of endometrial cancer diagnosis, rate of micrometastasis may be useful in counseling premenopausal 
patients regarding ovarian preservation and for utilization in future trial development.
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Fertility-sparing surgery in epithelial ovarian carcinoma: Can we safely push the limits?  
D. Nasioudis, E. Chapman-Davis, M. Frey, T.A. Caputo, S.S. Witkin and M.M. Holcomb. Weill Cornell Medicine, New York, NY, USA  



Objective: Fertility-sparing surgery (FSS) is frequently considered for premenopausal women with stage IA, grade 1 epithelial 
ovarian carcinoma (EOC) wishing to retain their reproductive potential. However, evidence regarding the oncologic outcomes 
of FSS for women with clear cell carcinoma (CCC) or stage IC tumors is scarce. We investigated the oncologic safety of uterine 
preservation in these women using a multiinstitutional database.  

Method: The National Cancer Institute’s Surveillance, Epidemiology and End Results database was accessed (1988–2013), and 
a cohort of women older than 50 years, without a history of a prior tumor, diagnosed with microscopically confirmed EOC was 
selected. Based on site-specific surgery codes, we determined whether hysterectomy was performed as part of their cancer-
directed surgery. Five-year cancer-specific survival (CSS) rates were calculated following generation of Kaplan-Meier curves. 
Univariate comparisons were made using the log-rank test. Cox proportional hazard analysis was performed to control for 
factors associated with cancer-specific mortality.  

Results: A total of 677 women with CCC were identified. For 14.2% the uterus was preserved. Five-year CSS of women who 
underwent hysterectomy was 86.8% compared to 89.8% for those who did not (P = 0.34). After controlling for stage (IA vs IC), 
performance of lymphadenectomy and year of diagnosis (YOD), hysterectomy was not associated with superior cancer-
specific mortality (HR 1.17, 95% CI 0.58–2.36). We identified 1,129 women with stage IC non-CCC EOC; 22.7% did not undergo 
hysterectomy. Women with mucinous tumors were less likely to undergo hysterectomy compared to those with serous or 
endometrioid tumors (63.2% vs 80% and 83.2%, respectively, P < 0.001). Five-year CSS rates were 93.6% and 91.5% for those 
who did not and did undergo hysterectomy (P = 0.14), respectively. After controlling for YOD, grade (1 or 2 vs 3) and histology, 
hysterectomy was not associated with superior cancer-specific mortality (HR 1.48, 95% CI 0.83–2.65).  

Conclusion: In this retrospective cohort, uterine preservation was not associated with worse survival in patients with CCC or 
stage IC EOC. FSS could be considered for these patients. The creation of an international registry could further clarify the 
oncologic safety of this approach.
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Reoperation and recurrence rates in women undergoing conservative surgery for low malignant potential tumors  
C. Foleya, J. Leea, I. Timor Tritscha, S.V. Blankb, B. Pothuria, J.P. Curtina and L.R. Boyda. aNew York University School of Medicine, 
New York, NY, USA, bIcahn School of Medicine at Mount Sinai, New York, NY, USA  

Objective: Borderline ovarian tumors (BOT) are not uncommon and affect a younger age group than epithelial ovarian 
cancers. The majority of BOT are stage I at presentation and have an excellent long-term prognosis; appropriately, fertility-
sparing surgery is the norm. However, there is a wide variance in the reported rate of recurrence following fertility-sparing 
surgery, and the risk of reoperation secondary to increased surveillance has not been well reported. We sought to evaluate the 
rate of recurrence and reoperation among women with BOT.  

Method: Patients were identified using pathology results and electronic medical records from two medical 
centers. Demographic, clinical, and pathologic data were obtained from medical records. Comparative analyses were 
performed to determine the effects of histology and type of surgery on risk of recurrence and reoperation. Statistical tests 
were performed with R Studio v0.99.442.  

Results: Between January 1, 2005, and December 31, 2015, we identified 134 patients who underwent surgical management 
for BOT. Median age at diagnosis was 40, and 82% presented with stage I disease. The majority of index cases were either 
serous (70/134, 52%) or mucinous (46/134, 34%) BOT. Median follow-up was 22 months. Following initial surgery, 86 
patients (65%) had at least 1 ovary in situ. Of these patients, 34 (40%) underwent additional ovarian surgery: 21/34 (64%) 
were diagnosed with BOT; 9/34 (27%) had benign disease; and 2/34 (6%) were diagnosed with cancer. Median time to the 
second surgery was 18 months following the initial surgery. Of the 86 patients with fertility-sparing surgery, 20 (23%) 
delivered a live infant. The risk of reoperation or recurrence was not influenced by histology (serous, mucinous, 
endometrioid) or type of surgery (unilateral oophorectomy, ovarian cystectomy). The risk of reoperation was increased with 
increasing stage of BOT: stage I = 23/90 (25%) versus stage III = 3/8 (37.5%) (P = 0.043).  

Conclusion: Patients who undergo fertility sparing surgery for BOT are at high risk of both recurrent disease and reoperation 
for benign lesions. There is no association between histology or type of surgery and risk of recurrence or reoperation. Patients 
should be counseled about these risks at the time of initial surgery.
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Fertility-conserving surgery among young women with stage I epithelial ovarian cancer: Analysis of the National 



Cancer Data Base  
A. Melameda,b, A.J. Bregara,b, E.J. Divera,b, D.M. Boruta IIa,b, W.B. Growdona,b, R.M. Clarka,b, J.O. Schorgea,b, M.G. del Carmena,b and 
J.A. Rauh-Haina. aMassachusetts General Hospital, Boston, MA, USA, bHarvard Medical School, Boston, MA, USA  

Objective: To evaluate associations between fertility-sparing surgery and overall survival among women with stage I ovarian 
cancer.  

Method: We identified women diagnosed with stage IA and IC epithelial ovarian cancer between 2004 and 2013, who were 
younger than 40 years at the time of diagnosis, in the National Cancer Data Base. We categorized subjects who underwent 
surgery in which 1 ovary and the uterus were conserved as having undergone fertility-sparing surgery, and those who 
underwent bilateral oopherectomy, hysterectomy, or both, as having fertility-sacrificing surgery. Association between fertility-
sparing surgery and overall survival were examined across histological type, by receipt of adjuvant chemotherapy, by grade, 
and by substage using the Kaplan-Meier method. Cox models, with interaction terms to evaluate for potential strata-specific 
associations, were used in multivariate analysis.  

Results: We identified 2,116 women with stage IA and IC epithelial ovarian cancer who underwent surgical management with 
known fertility conservation status. Fertility-sparing surgery was associated with younger age, residence in the northeastern 
United States and in metropolitan counties, stage IA disease, serous and mucinous histology, and low-grade disease. Utilization 
of fertility-sparing surgery increased from 38.4% of cases in 2004 to 53.3% in 2013 (P = 0.003). At a median follow-up of 55.4 
months, there were 56 and 69 deaths, respectively, among the 991 women who underwent fertility-sparing surgery, and the 
880 who underwent fertility-sacrificing surgery, with available survival data (Fig. 1). We observed no association between 
fertility conservation and overall survival (HR 0.98, 95% CI 0.69–1.39, P = 0.95). We found no associations between fertility-
sparing surgery and survival, regardless of receipt of chemotherapy (P = 0.67), grade (P = 0.32), histology (P = 0.43), or 
substage (P = 0.40). Adjustment for the aforementioned factors did not alter the association between fertility-sparing surgery 
and overall survival (HR 1.11, 95% CI 0.76–1.62, P = 0.58).  

Conclusion: This study provides additional evidence for the safety of fertility-sparing surgery in young women with stage I 
epithelial ovarian cancer. 

 

Fig. 1.
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Objective: Use of hormonal therapy with progestational agents is a suggested treatment in young women with endometrial 
cancer who desire fertility preservation. We examined the uptake and predictors of use of hormonal therapy in young women 
with endometrial cancer and examined the association between use of hormonal therapy and survival.  

Method: Women older than 49 years with stage I endometrioid endometrial cancer registered in the National Cancer 
Database from 1998 to 2012 were identified. Women managed with hormonal therapy with or without hysterectomy were 
compared to women treated primarily with hysterectomy. Multivariable models were used to examine predictors of receipt of 
hormonal therapy, while survival was examined using marginal Cox proportional hazards models.  

Results: A total of 28,456 women including 829 (2.9%) treated with hormonal therapy and 27,627 (97.1%) treated primarily 
with hysterectomy were identified. Use of hormonal therapy was 3.0% in 1998, decreased to 2.0% in 2002, and then rose 
annually to 4.1% by 2012 (P = 0.0002). Women with stage IA (vs IB) and grade 1 (vs higher grade tumors), black women (RR = 
1.29; 95% CI, 1.04–1.59), younger women, and women residing in neighborhoods with higher median income were more 
likely to receive hormonal therapy, while Medicaid recipients (RR = 0.51; 95% CI, 0.38–0.68 vs commercially insured) were 
less likely to undergo hormonal therapy (P < 0.05 for all). Among women treated with hormonal therapy, 39.1% ultimately 
underwent hysterectomy. In a multivariable model, women treated with hormonal therapy were at increased risk for death 
(HR = 1.67; 95% CI, 1.15–2.43). Even when limited to women with grade 1 neoplasms, mortality was higher among women 
treated with hormonal therapy (HR = 1.78; 95% CI, 1.10–2.89). In a sensitivity analysis including women with no medical 
comorbidities, treatment with hormonal therapy remained associated with an increased risk of death (HR = 1.90; 95% CI, 
1.09–3.33).  

Conclusion: The use of hormonal therapy is increasing among young women with apparent stage I endometrial cancer. Use of 
hormonal therapy may be associated with a small, but statistically significant, increase in mortality, which warrants further 
investigation.
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Simple vaginal trachelectomy: A valuable fertility preserving option in early-stage cervical cancer  
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Objective: Radical trachelectomy is a valid alternative for the treatment of early-stage cervical cancer in young women who 
wish to preserve fertility potential. Recent data indicate that even less radical surgery could be performed in low-risk cases. 
The objective of our study was to evaluate the safety and feasibility of simple vaginal trachelectomy and node assessment in 
patients with low-risk early-stage cervical cancer (<2 cm).  

Method: From May 2007 to July 2016, 35 women underwent a simple vaginal trachelectomy with laparoscopic sentinel lymph 
node mapping and pelvic node dissection. Data were collected prospectively in a computerized database. Descriptive statistics 
and Kaplan-Meier methods were used for analysis.  

Results: Patients’ median age was 29 years, and 24 (69%) were nulliparous. Eight had stage IA1 with lymphovascular space 
invasion (LVSI); 9 IA2; and 18 IB1. Nineteen (54%) had squamous histology; 13 (37%) had adenocarcinoma; and 3 had other 
histologies. The median OR time was 148 minutes (range, 90–240), and median blood loss was 50 cc (range, 25–200). On final 
pathology, lymph nodes were negative in all patients, except 2 cases with isolated tumor cells. Twenty-two patients (63%) had 
either no residual disease in the trachelectomy specimen (15) or residual dysplasia only (7). With a median follow-up of 38 
months (range, 1–100), 1 had local recurrence, which was successfully treated with chemoradiation. The recurrence-free 
survival at 48 months was 96.7%. There were 25 pregnancies: 4 (16%) ended in the first trimester; 1 ended in the second 
trimester; 2 delivered prematurely at 34.4 and at 35 weeks; and all the others (18, or 72%) delivered at greater than 36 weeks.  

Conclusion: Based on our experience, simple trachelectomy and node assessment appears to be a safe fertility-preserving 
surgery in well-selected patients with small-volume cervical cancer. Obstetrical outcome appears favorable.
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Menstrual pattern after abdominal radical trachelectomy  
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Objective: To assess changes of menstrual pattern and their causes, prevention, and treatment methods after abdominal 
radical trachelectomy (ART) for patients with early-stage cervical cancer.  



Method: Patients’ menstrual patterns were recorded after ART and compared with the conditions before surgery. Patients 
were divided into 3 groups based on their menstrual status after trachelectomy: Group 1, menstrual patterns unchanged; 
Group 2, menstrual patterns changed without amenorrhea; and Group 3, amenorrhea.  

Results: One hundred and twenty-nine patients were included: 39 (30.2%) women belonged to Group 1, 74 (57.4%) to Group 
2, and 16 (12.4%) to Group 3. For patients in Group 2, the most common presenting symptom was decrease of menstrual 
volume (59, 79.7%), followed by a prolonged (33, 44.6%) menstrual bleeding. All patients in Group 2 and 12 patients in Group 
3 were due to narrow of the remaining cervical os. In addition, 9 and 12 patients, in Group 2 and 3, respectively, developed 
cervical stenosis. To maintain regular menstruation and prevent isthmic stenosis, 99 patients had tailed intrauterine devices 
(IUDs) placed in the uterine cavity. Incidence of cervical stenosis all happened in patients without IUDs placed in the uterine 
cavity. Menstrual condition improved in all patients except 1after dilation of the new cervix.  

Conclusion: The majority of patients suffered from changes in menstrual pattern after ART. Narrowing of the remaining 
cervical canal was the main reason and could be treated by cervical dilation. The use of a tailed IUD was effective in the 
prevention of this complication.
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Objective: About 21% of women with a cervical cancer are younger than 40 years and frequently would like to preserve their 
fertility. In case of large tumors (>2 cm), a neoadjuvant chemotherapy followed by a laparoscopic pelvic lymph-node 
dissection (PLND) + vaginal radical trachelectomy (VRT) is a treatment option in order to preserve the fertility of informed 
selected patients. We present our experience with this innovative approach.  

Method: This prospective observational study was conducted between March 2006 and September 2016 in 15 patients with 
cervical cancer larger than 3 cm. Three or 4 courses of neoadjuvant chemotherapy (TIP or TEP) were followed by sentinel 
node biopsy (in 12 cases) + PLND + VRT. No adjuvant treatment was prescribed.  

Results: Mean age of patients was 27 years (21–32 years). MRI FIGO stages were IB1, 5 patients; IIA1, 6 patients; and IB2, 4 
patients. Eight tumors were squamous and 7 glandular. The mean tumoral diameter was 37 mm (30—45 mm). The 
preoperative workup was negative for distant metastasis and suspicious regional nodes. The response (evaluated by 
colposcopy + MRI) to the neoadjuvant chemotherapy was complete in 10 patients and partial in 5. All patients were submitted 
to surgery. In all sentinel-node biopsy cases, the frozen-section assessment of the sentinel-node was negative, and all patients 
were treated with VRT. Final pathology showed no metastatic nodes in all patients, 7 total histologic responses, and 8 partial 
histologic responses with in sano resection. A mean follow-up of 43.8 months (6–66 months) was realized with none lost to 
follow-up. Only 1 recurrence was observed (in the parametrium). This recurrence occurred in the patient with the least 
response of our series (30% reduction size after chemo). Eight patients tried to get pregnant. One had an early miscarriage. A 
second had 2 spontaneous pregnancies with term cesar sections of healthy babies. A third one has an ongoing pregnancy.  

Conclusion: Neoadjuvant chemotherapy followed by PLND + VRT is an effective option for preserving fertility in young 
patients with large cervical tumors and no evidence of regional or distant metastases.
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Objective: Mutations in BRCA1/2 and other genes involved in homologous recombination (HR) DNA repair dramatically 
increase risk of high-grade serous ovarian cancer (HGSOC). In addition, the Ovarian Cancer Association Consortium (OCAC) 
has discovered about 25 genetic loci defined by single nucleotide polymorphisms (SNPs) that modestly increase risk of 



ovarian cancer (OC), predominantly HGSOC. Mucinous ovarian cancer (MOC) is a less common subtype that has not been 
associated with high-penetrance HR mutations or low-penetrance SNPs. The growth of OCAC has allowed us to perform 
genome-wide association studies (GWAS) to identify common SNP loci that increase risk of MOC.   

Method: An Illumina array was designed to identify cancer susceptibility loci and includes ~533,000 SNPs (of which 260,660 
form a GWAS backbone). OCAC subjects genotyped included 63 case-controls sets and two prior small GWAS studies.  There 
were 40,941 controls and 25,509 OCs, including 2,566 MOCs (1,149 borderline, 1,417 invasive). Only 188 (7.3%) of the MOCs 
were advanced stage, suggesting that the vast majority are primary OCs, rather than metastases to the ovary. Odds ratios (OR), 
95% confidence intervals, and P values were calculated for the association of common SNPs (allele frequencies > 0.05) with 
MOC risk.  

Results: Five SNP loci were identified that increase MOC risk at a genome-wide level of significance (P < 5.0 × 10−8) (Table 1). 
ORs ranged from 1.27 to 1.43 per risk allele. All these loci were located in nonprotein coding regions, suggesting that they 
regulate expression of nearby genes. The increased risk for the 5 SNPs was similar in magnitude in invasive and borderline 
MOCs (Table 1) and when restricted to stage I cases. Only 1 of 5 MOC risk loci (2q31) was associated with HGSOC or other 
histotypes in prior OCAC studies, and they have not been reported to increase risk in existing GWAS studies of mucinous 
gastrointestinal cancers. The OCAC SNP data were imputed to the 1000 Genomes Project data to examine associations of more 
than 11 million rarer SNPs (allele frequencies < 0.05) with MOC, but this did not yield additional risk variants. 

Conclusions:  We have reported the first genome-wide significant common SNPs that increase the risk of MOC. Functional 
studies are ongoing to elucidate the role of these loci in the underlying biology and development of MOC.  

Table 1. Genome wide significant common SNPs associated with risk of mucinous ovarian cancer. 
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Objective: While current guidelines recommend BRCA testing for all women diagnosed with ovarian cancer (OC), uptake of 
this testing is variable. We aimed to investigate factors surrounding decision making regarding BRCA testing among women 
with OC.  

Method: We performed a retrospective study of the results of an online survey of decision making surrounding BRCA testing. 
This survey was conducted by a national patient advocacy group from December 2015 to May 2016. Women with a history of 
OC were included. Descriptive statistics and χ2 tests were utilized to analyze the data.  

Results: Inclusion criteria were met by 1,282 women. The majority were between 46 and 65 years old (67.9%); 91.1% were 
white; and 5.7% Jewish. Overall, 88.1% reported they knew about BRCA testing prior to the survey. Women who were older, 
Jewish, or white were more likely to be aware of BRCA testing before the survey (all P < 0.05). Of women who had prior 
knowledge of testing, 820 (72.6%) had BRCA testing and 304 (26.9%) did not. Of the women who did not test, concern about 
insurance/job discrimination (21.3%), test cost (31.8%), and lack of insurance coverage (30.9%) were reported as factors 
against testing. Among women who were tested, 43.2% were BRCA positive and 50.7% were BRCA negative. Provider 
recommendation (76.3%), concern for family members (89.6%), and concern for risk of other cancers (72.6%) were some of 
the strongest reported factors in favor of testing. Women who were older, white, or Jewish or had serous histology were more 
likely to undergo testing (all P < 0.05). Women were also more likely to be tested if their provider recommended it (88% vs 



58.4%, P 0.0001). Up to 36% of women reported their provider did not recommend BRCA testing. In all, 97% of women who 
had testing were satisfied with their decision, compared with 60.1% of women who did not test.  

Conclusion: A large number of OC patients do not undergo BRCA testing, in spite of guidelines. Furthermore, while providers 
have a strong influence on patient decisions surrounding BRCA testing, over one-third of women reported that their provider 
did not recommend it. Further education is needed for both patients and providers regarding the importance of genetic testing 
for all OC patients.
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Objective: Platinum and taxane chemotherapy is the standard of care for ovarian cancer (OC). Little is known regarding drug-
specific causes or individual susceptibility to chemotherapy-induced toxicity. An association study of single nucleotide 
polymorphisms (SNPs) within candidate genes for chemotherapy-induced neurotoxicity (CIN) among OC patients on the 
SCOTROC1 trial identified 4 SNPs conferring a cumulative risk for development of CIN. Our genome-wide association study 
(GWAS) aimed to validate the SCOTROC1 findings and identify other SNPs associated with increased risk of chemotherapy-
induced renal and neurotoxicity.  

Method: The study population included patients enrolled in GOG-172 and 182 who provided samples for translational 
research and consent, and was restricted to those with serous tumors and self-identified Caucasian race. Germline DNA was 
evaluated with the Illumina Human OMNI1-Quad beadchips and scanned using Illumina’s iScan optical imaging system. SNPs 
with allele frequencies >.05 and genotyping rates >.90 were included. Analysis of previously discovered SNPs and candidate 
SNPs from the GWAS for renal and neurotoxicity was performed using Cox regression adjusting for age, cell type, size, and 
stratification by GOG-172/182. Statistical significance was determined using Bonferroni corrected P values with genomic 
control adjustment.  

Results: Initial GWAS included 1,124,677 SNPs in 396 patients. In total, 636,555 SNPs passed all the filters with a prespecified 
statistical level of significance of 1 x 10−08. No SNPs met the genome-wide significance threshold for either renal or 
neurotoxicity. Table 1 demonstrates the 10 SNPs with the closest significance for both renal and neurotoxicity. Only 1of 4 SNPs 
identified in the SCOTROC1 analysis (rs2849380) was represented in our data and was not significant (P = 0.68). Imputation is 
ongoing to assess significance of the remaining 3 SCOTROC1 chemotoxicity SNPs.  

Conclusion: Although we did not identify any SNPs associated with renal or neurotoxicity at a genome-wide level of 
significance, several SNPs approached this threshold and represent important candidates for larger studies with better power. 
A better understanding of genetic susceptibility to chemotoxicity has the potential to facilitate individualization of therapy for 
patients with ovarian cancer in the future. 

Table 1. Top candidate SNPs related to neurotoxicity and renal toxicity. Pre-determined statistical significance set at 1x10-08. 
 

SNP Chromosome Gene p-value 
Neurotoxicity    

rs10089520 8 FDFT1 2.028e-06 
rs11705932 3 TFDP2 3.400e-06 
rs17185348 14 STXBP6 4.754e-06 
rs7013950 8 FDFT1 6.344e-06 
rs7745661 6  7.842e-06 
rs10098874 8 FDFT1 8.664e-06 
rs7635444 3 TFDP2   1.004e-05 
rs12515789   5  1.092e-05 



rs12454950 18  1.879e-05 
rs6884480 5  2.040e-05 

Renal Toxicity    
rs1398961 15  7.550e-07 
rs12361631 11 NTM 1.629e-06 
rs8067161 17 ASIC2 2.235e-06 
rs2155377 11  2.304e-06 
rs6564827 16 PKD1LD 4.519e-06 
rs1892320 20 CDH4 8.321e-06 
rs4743501 9 ERCC6L2 8.750e-06 
rs385225 5 LOC105379085 1.026e-05 
rs6737342 2 TTC30B 1.065e-05 
rs1349762 2 AGPS 1.075e-05   
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Objective: Lynch syndrome (LS) is a common hereditary cancer syndrome caused by germline defects in DNA mismatch 
repair (MMR) genes and frequently predisposes to endometrial cancer (EC). We sought to examine the clinicopathologic 
features and immune markers in association with MMR status and MLH1 promotor methylation (MLH1_PM) status.  

Method: A total of 216 cases of primary EC were evaluated for 4 MMR proteins (MLH1, MSH2, MSH6, and PMS2) by 
immunohistochemistry (IHC), followed by MLH1_PM test for MLH1/PMS2 loss cases. Peritumoral immune markers (CD8, PD-
1, and PD-L1) were also analyzed with IHC slides.  

Results: MMR deficiency (dMMR) was observed in 34.7% (75/216) with loss of 38 MLH1/PMS2, 21 MSH2/MSH6, 14 MSH6, 
and 2 PMS2. Nineteen cases (8.8%) showed methylated MLH1 promotor (mMLH1), and 19 cases showed unmethylated MLH1 
promotor (umMLH1). Fifty-six cases (25.9%) with loss of MSH2/MSH6, MSH6, PMS2, and loss of MLH1/PMS2 with umMLH1 
were regarded as probable Lynch syndrome (PLS), and the remaining 160 cases (74.1%) were regarded as sporadic cancer. 
dMMR was associated with partus 0/1, grade 2/3, TIL ≥ 45, CTL ≥ 45, and prominent peritumoral lymphocytes (P = .011, .030, 
<.001, .007, and .003, respectively). PLS was associated with partus 0/1, TIL ≥ 45, CTL ≥ 45, and prominent peritumoral 
lymphocytes (P = .023, <.001, .027, and .001, respectively). dMMR and PLS showed a higher number of tumor infiltrating 
lymphocytes (TIL) (P = .034 and .026) and peritumoral CD8+ lymphocytes (Pt-CTL) (P = 0.029 and 0.010). dMMR and PLS 
showed higher immunoreactivity to PD-1 (P = .007 and .001) and PD-L1 (P = <.001 and .002) in peritumoral immune cells. 
dMMR and PLS showed trend for better disease-free survival (DFS) (P = .491 and .072). PLS showed trend for better DFS (P = 
.092) in cases with adjuvant therapy. Among cases with dMMR, PLS showed significantly favorable DFS compared with 
sporadic cancer (P = .014). Among sporadic cancer, dMMR with mMLH1 showed significantly adverse DFS compared with 
cases without dMMR and mMLH1 (P = .044). On multivariate analysis, PLS was significant independent favorable prognostic 
factor (HR 0.057, 95% CI 0.004–0.799, P = .034).  

Conclusion: EC classification according to MMR IHC and MLH1_PM test is useful to predict differential survival and response 
to immunotherapy such as anti-PD-1/PD-L1 agents.
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Frequency of germline mutations in BRIP1, RAD51C, and RAD51D among women with ovarian, primary peritoneal, 
and fallopian tube cancer  
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Objective: The National Comprehensive Cancer Network (NCCN) recently established guidelines to consider/recommend 
risk-reducing bilateral salpingo-oophorectomy (RRSO) in women who harbor germline mutations in BRIP1, RAD51C, and 
RAD51D. We aimed to determine the frequency of pathogenic germline mutations in these genes among women with ovarian 
cancer referred for hereditary cancer multigene panel testing.  



Method: All cases of ovarian (n = 6739, 90.5%), primary peritoneal (n = 356, 4.8%), or fallopian tube cancer (n = 354, 4.8%) 
submitted to our laboratory for hereditary cancer panels including sequencing and deletion/duplication analysis of BRIP1, 
RAD51C, and RAD51D between October 2013 and June 2016 were retrospectively reviewed. Clinical and family histories, as 
provided by clinicians on test requisition forms or via clinical documentation, and molecular results were reviewed. When 
pathology was provided (n = 1,866, 24.4%), patients with borderline or nonepithelial pathologies were excluded from analysis 
(n = 185, 2.4%). Test results of 101 family members of probands with a pathogenic mutation or likely pathogenic variant in 
BRIP1, RAD51C, and RAD51D were reviewed.  

Results: Overall, 2.0% (151/7,449) of patients with ovarian, primary peritoneal, or fallopian tube cancer were found to harbor 
a pathogenic mutation or likely pathogenic variant in BRIP1 (n = 64, 0.9%), RAD51C (n = 56, 0.8%), or RAD51D (n = 151, 2.0%). 
Among 1,088 probands with at least 1 first- or second-degree relative with ovarian cancer, 3.5% (n = 38) were found to harbor 
a pathogenic mutation in BRIP1 (n = 14, 1.3%), RAD51C (n = 15, 1.4%), or RAD51D (n = 8, 0.7%). Of the 101 family members 
who underwent testing, 48 (47.5%) were found to harbor the familial pathogenic or likely pathogenic variant in BRIP1, 
RAD51C, or RAD51D.  

Conclusion: Pathogenic mutations in BRIP1, RAD51C, and RAD51D (2.0%–3.5%) are frequent enough to warrant evaluation of 
these genes. Furthermore, the identification of mutations in ovarian cancer probands provides a key opportunity to identify at-
risk family members appropriate for genetic testing and, if found to be mutation-positive, to pursue RRSO, as recommended by 
NCCN.
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Objective: Identification of endometrial cancer (EC) patients with Lynch syndrome (LS) is imperative. One method of 
screening for LS is through immunohistochemistry (IHC) testing of the tumor for mismatch repair proteins (MMR). The two-
antibody method is based upon MLH1 and MSH2 being obligatory partners to PMS2 and MSH6 in a heterodimer, respectively. 
Germline mutations in the obligatory partners dependably cause degradation of the other protein within the dimer. We sought 
to evaluate whether the use of a 2-antibody, nonobligatory MMR protein IHC screening approach is as effective as using a 4-
antibody approach.  

 Methods: We performed a single institution retrospective chart review to identify women with stage IA-IVB EC from January 
2015 to January 2016 with pathologic specimens screened for LS through IHC testing of all 4 MMR proteins. Clinicopathologic 
characteristics were extracted, and SAS version 9.3 was used for descriptive statistics to evaluate the frequency of absence of 
each of the MMR proteins.  

 Results: One hundred and sixteen patients were included in the analysis. Demographics of the cohort were representative of 
the average EC patient population with the majority diagnosed at stage I (80%), endometrioid histology (89%), and median 
age of 56 years at diagnosis. MLH1 and PMS2 absence were the most prevalent in our entire cohort at 14% and 17%, 
respectively. MSH2 and MSH6 were less prevalent with absence of 2% and 5%, respectively. Seventy-six percent of all cases 
with absent MMR proteins included an absence of PMS2, while 24% included an absence of MSH6. Testing for only these 2 
MMR proteins would account for 96% of all cases with any MMR absence. Only 1 case revealed absence of an obligatory 
partner without concurrent absence of its respective dimerized protein. Further testing revealed this result as a false positive 
with no associated germline mutations (Table 1).  

 Conclusions: Two-antibody testing using MSH6 and PMS2 captured 96% of the pathology specimens with any absence of IHC 
proteins within a representative endometrial adenocarcinoma population. This testing modality is a feasible alternative to the 
4-antibody testing and would reduce the cost of universal screening for LS. Further validation of a 2-antibody approach is 
needed prior to its implementation. 

Table 1. MMR protein absence pattern. 
Absent MMR Proteins Frequency Percent 

PMS2     
  MLH1 + PMS2 15 60 
  PMS2 Alone 2 8 



MSH6     
  MSH6 + MSH2 1 4 
  MSH6 Alone 3 12 

PMS2 + MSH6 2 8 

MLH1 Alone 1 4 
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Objective: There may be an increased risk for serous uterine cancers among some BRCA mutation carriers. In this study, 
women at risk for BRCA were surveyed to better understand their choice of prophylactic surgery and associated risk of uterine 
cancers.  

Method: The study was conducted as an online web-based survey. Respondents were targeted through social media groups 
that bring awareness to hereditary breast and ovarian cancer. Data were collected anonymously. 601 respondents completed 
the survey.  

Results: Demographic variables are presented in Table 1. The median age of respondents was 40 years. The majority of 
respondents were female (n = 597, 99.3%). 68.8% of respondents completed college or graduate school, and 86% of 
respondents carry BRCA gene mutation (53.0% BRCA1, 45.8% BRCA2, 0.2% BRCA 1 and 2, and 1.0% variant of unknown 
significance). Of those with BRCA gene mutations, the average age of diagnosis is 40.5 years (39.1 years BRCA1, 42 years 
BRCA2). 72.8% were tested for BRCA due to family history, 20% personal history, 2.8% both personal and family histories, and 
4.4% other. The majority (58.8%) were tested because of physician recommendation. Among respondents, 31.5% were 
diagnosed with breast cancer, 8.5% with ovarian cancer, and 1.3% with fallopian tube cancer. Of 342 respondents who 
underwent risk-reducing salpingo-oophorectomy (RRSO), 53.7% had a hysterectomy at time of RRSO. Most common reasons 
for hysterectomy at time of RRSO included 39% provider recommendation, 27.3% personal desire, 9.6% benign indications, 
1.6% cancer in uterus, 1.1% precancerous uterine lesion, and 21.4% other (n = 187). In this cohort, 9 were diagnosed with 
uterine cancer (2 serous, 6 endometrioid, 1 placental site trophoblastic tumor). Three were diagnosed after RRSO. Both 
patients with uterine serous carcinoma were BRCA1 carriers. One was diagnosed at time of prophylactic RRSO with 
hysterectomy. The other was diagnosed years after RRSO.  

Conclusion: Two-thirds of BRCA carriers surveyed had undergone RRSO. Of these women, more than half had hysterectomy at 
time of RRSO. One-third of these patients chose to have hysterectomy based on surgeon recommendation. Two of 277 (<1%) 
BRCA1 mutation carriers reported being diagnosed with uterine serous carcinomas. While this incidence is low, this may be an 
underestimate based on the limitations of this study. Additional studies are needed to select which patients will benefit from 
concurrent hysterectomy and RRSO. 

Table 1. Demographic and clinical characteristics of survey respondents. 

Demographic variables (Sample size) Percentage 
Age (N=601) 
    <40 years 
    40-49 years 
    50-59 years 
    60-69 years 
    >70 years 

 
30.5% 
34.2% 
26.0% 
8.0% 
1.3% 

Gender (N=601) 
    Female 
    Male 
    Other 

 
99.3% 
0.5% 
0.2% 

Race/ethnicity (N=600) 
   White/Caucasian  

 
91.7% 



    Multiple ethnicity/other   
    Hispanic  
    Black/African-American  
    American Indian or Alaskan Native  
    Asian/Pacific Islander  

4.0% 
2.2% 
0.8% 
0.8% 
0.5% 

Nation of residence (N=601) 
    United States 
    Canada 
    United Kingdom 
    Ireland 
    France 
    Germany 
    Other 

 
66.4% 
9.8% 
13.0% 
0.3% 
0.5% 
0.2% 
9.8% 

BRCA status (N=561) 
    BRCA1 
    BRCA2 
    BRCA1 and 2 
    Variant of unknown significance 
    Negative 
    Not tested 
    Other 

 
46.0% 
39.8% 
0.2% 
0.9% 
5.7% 
4.3% 
3.2% 
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Mortality reduction and cost-effectiveness of performing hysterectomy at the time of RRSO for prophylaxis against 
serous/serous-like uterine cancers in BRCA1 mutation carriers  
L.J. Havrileskya, H.A. Mossb, E.R. Myersa and N.D. Kauffc. aDuke University Medical Center, Durham, NC, USA, bDuke University, 
Durham, NC, USA, cDuke Cancer Institute, Durham, NC, USA  

Objective: To estimate the survival benefit and cost-effectiveness of performing hysterectomy at the time of a risk-reducing 
salpingo-oophorectomy (RRSO) for BRCA1 mutation carriers.  

Method: Based on a recent prospective cohort study indicating an elevated incidence of serous and serous-like uterine 
cancers among BRCA1 mutation carriers, we constructed a modified Markov decision model from a payer perspective to 
inform decisions about performance of hysterectomy at the time of prophylactic RRSO at age 40. For this analysis, we assumed 
patients had previously undergone a prophylactic mastectomy and had a residual risk of death from breast or ovarian cancer 
as modeled by Kurian et al (J Clin Oncol 2009). Serous/serous-like uterine cancer incidence and disease-specific survival were 
modeled using SEERStat and a hazard ratio (HR 22.2, 95% CI 6.1–56.9) reflecting the risk of serous/serous-like uterine 
cancers in women with BRCA1 mutations (Shu et al JAMA Oncol 2016). Age-adjusted competing hysterectomy rates for other 
indications (23% lifetime) and deaths from other causes (US Life Tables) were incorporated. Costs of primary prophylactic 
surgery, competing hysterectomy, and all care for high-risk uterine cancer were included. Three percent discounting was 
applied to the cost-effectiveness results; undiscounted survival was also reported.  

Results: A 40-year-old woman who undergoes RRSO plus hysterectomy gains 6 additional months of overall survival (40.4 
versus 39.9 undiscounted years) compared to RRSO alone. The lifetime probabilities of developing or dying from 
serous/serous-like uterine cancer in the RRSO group are 2.5% and 2%, respectively. The RRSO alone strategy has an average 
cost of $8,642 compared to $7,682 for RRSO plus hysterectomy. RRSO alone is therefore dominated (less effective and more 
costly) when compared to RRSO plus hysterectomy.  

Conclusion: The addition of hysterectomy to prophylactic RRSO for BRCA1 carriers results in a mean gain of 6 additional 
months of life and is cost-effective.
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Prospective patient-elicited value assessments of options in the primary treatment of ovarian cancer  
J.R. Footea, M.I. Liangb, A.A. Secorda, E. Jewellc, D.E. Cohnb, B.J. Rimeld and L.J. Havrileskya. aDuke University Medical Center, 
Durham, NC, USA, bThe Ohio State University, Columbus, OH, USA, cMemorial Sloan Kettering Cancer Center, New York, NY, USA, 
dCedars-Sinai Medical Center, Los Angeles, CA, USA  



Objective: The American Society of Clinical Oncology (ASCO) value framework assesses novel cancer therapies based on net 
health benefit (NHB) and cost. Using patient preferences and patient-reported out-of-pocket costs, we assessed the relative 
value of 3 standard regimens in the primary treatment of ovarian cancer: dose-dense paclitaxel, intraperitoneal 
(IP)/intravenous (IV) chemotherapy, and concurrent plus maintenance bevacizumab.  

Method: Forty-seven patients were prospectively enrolled in a preferences study and asked to assign "tokens of importance" 
to each component (clinical benefit, toxicity, symptom palliation, and treatment-free interval) of NHB defined in the 2015 
ASCO value framework and to components of clinical benefit (OS, PFS, RR). Patient-preference weights were scaled to reflect 
point totals utilized in the ASCO framework. Comparing novel and standard arms, patient-weighted relative value assessments 
were constructed: dose-dense paclitaxel (JGOG 3016 and GOG 262), IP/IV chemotherapy (GOG 172 and GOG 252), and 
concurrent plus maintenance bevacizumab (GOG 218 and ICON7). NHBs were presented alongside the additional patient-
reported out-of-pocket cost of novel therapy per cycle. A benefit-cost ratio (NHB/additional cost) was calculated.  

Results: Patient-weighted NHB component point totals were clinical benefit,77; toxicity, −14 to +14; symptom palliation, 27; 
and TFI, 18. Clinical benefit component weights were OS, 15; PFS, 8;and RR, 11. Figure 1 depicts patient-weighted NHB for 
each regimen in blue and mean patient-reported out-of-pocket costs in green. NHB and mean additional costs per cycle 
(NHB/$) were dose-dense paclitaxel, 63/$69 (JGOG 3016) and 30/$69 (GOG 262); IP/IV chemotherapy, 32/$32 (GOG 172) 
and 8/$50 (GOG 252); and concurrent plus maintenance bevacizumab, 16/$179 (GOG 218) and 8/$90 (ICON7). Patient-
weighted benefit-cost ratio for dose-dense paclitaxel was 0.91 (JGOG 3016) and 0.43 (GOG 262); for IP/IV chemotherapy, 0.64 
(GOG 172) and 0.01 (GOG 252); and for concurrent plus maintenance bevacizumab, 0.09 (GOG 218) and 0.09 (ICON7).  

Conclusion: Using patient preferences and out-of-pocket costs, dose-dense paclitaxel offers the highest value, while 
bevacizumab in the primary setting is of limited value. Patients’ preferences allow personalized value assessments of potential 
treatments. 

 

Fig. 1. Patient-weighted Net Health Benefit and patient-reported cost in the primary treatment of ovarian cancer. 
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Are women with gynecologic malignancies at risk for opioid misuse?  
C. Garciaa, C. Lefkowitsb, E. Pelkofskic, L. Blackhalld and L. Duskaa. aUniversity of Virginia, Charlottesville, VA, USA, bUniversity of 
Colorado Denver, Aurora, CO, USA, cBaptist Health Lexington, Lexington, KY, USA, dUniversity of Virginia School of Medicine, 
Charlottesville, VA, USA  

Objective: Opioid misuse has been characterized as a public health crisis. Multiple restrictions on opioid prescribing have 
been enacted and proposed. Opioids are a key component of the management of cancer pain. The American Society of Clinical 
Oncology recently published a statement recommending that cancer patients remain exempt from the majority of opioid 
legislation. Risk factors for opioid abuse have not been well described in the gynecologic oncology population.  

Method: The Opioid Risk Tool (ORT) was administered to a convenience sample of patients with gynecologic cancer receiving 
opioid prescriptions in the gynecologic oncology (GO) or palliative care (PC) clinic from January 2012 to June 2016. The ORT 
has been validated for both cancer and noncancer pain populations. Age, race, cancer type, and insurance status were 
abstracted on chart review. Student's t tests, and χ2 tests were used as appropriate.  

Results: Our cohort of 118 women had a mean age of 56.8 years. Most women were Caucasian (79%); 39% had private 
insurance; 37% were uninsured or covered by Medicaid; and 24% had Medicare. Ovarian cancer patients were almost half 
(46%) with fewer endometrial (25%), cervical (23%), vulvar (4%), and vaginal (2%) cancer patients. Of the cohort, 64% were 
screened through the PC clinic. Overall the ORT characterized 87% as low risk, 7% as moderate risk, and 6% as high risk for 
opioid misuse. Moderate- to high-risk patients were significantly younger (49 vs 58 years, P = 0.03) and less likely to have 
private insurance (P = .03). Race, cancer type, and location of screening (PC vs GO clinic) did not significantly influence ORT 
score. Of cervical cancer patients, 26% compared with 7% of ovarian and 10% of endometrial patients screened moderate to 
high risk. Of the 15 patients in the moderate- to high-risk category, only one had documented misuse in the form of a broken 
pain contract.  

Conclusion: Using a validated opioid misuse screening tool alone, 13% of GO patients screened as moderate to high risk for 
opioid misuse. This compares with estimates in the chronic pain literature of 15%–90% rates of moderate to high risk of 
misuse and 10.2% of adults in the United States estimated to use illicit drugs. Our findings suggest a small but significant 
percentage of cancer patients are at risk for opioid misuse and those with cervical cancer may be at highest risk. 

Table 1: Demographics by opioid abuse risk category. 
 

 Low Risk 
N = 103 (87%) 

Moderate or High Risk 
N = 15 (13%) 

P value 

Mean age (yrs) 57.9 ± 14.3 49.6 ± 9.3 0.03* 
Race 
   White 
   Non-white 

 
82 (80) 
21 (20) 

 
11 (73) 
4 (27) 

0.52 

Insurance type 
   Uninsured/Medicaid 
   Medicare 
   Private 

 
34 (33) 
27 (26) 
42 (41) 

 
10 (67) 

1 (6) 
4 (27) 

0.03* 

Cancer 
   Ovarian 
   Endometrial 
   Cervical 
   Vulvar 
   Vaginal 

 
50 (49) 
26 (25) 
20 (19) 

4 (4) 
3 (3) 

 
4 (27) 
3 (20) 
7 (47) 
1 (6) 
0 (0) 

0.12 

Clinic performing screening 
   Gynecologic Oncology 
   Palliative Care 

 
35 (34) 
68 (66) 

 
7 (47) 
8 (53) 

0.39 

* P value < 0.05 considered significant 
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Bald and beautiful? Quality of life and chemotherapy-induced alopecia  
M.L. Clementsa, L.A. Roscoea, C. McClungb, R.M. Wenhamb and M.M. Shahzada. aMoffitt Cancer Center-University of South Florida, 
Tampa, FL, USA, bH. Lee Moffitt Cancer Center & Research Institute, Tampa, FL, USA  



Objectives: To better understand how ovarian and uterine cancer patients perceive the effects of chemotherapy-induced 
alopecia on their quality of life.  

Methods: Longitudinal qualitative interviews averaging 120 minutes total per patient were performed over an 8-month 
period. Participants were interviewed at least twice over the course of chemotherapy. Thematic analysis was performed 
across transcript data.  

Results: Fifty-three longitudinal interviews were conducted with 17 ovarian and 8 uterine cancer patients (n = 25) treated 
with carboplatin and paclitaxel. Eighty percent were Caucasian, with an age range of 39–83 years and mean of 62 years. The 
majority (96%) associated chemotherapy-induced alopecia with loss of control. The majority (68%) explicitly viewed their 
head shave as a form of positive action and a way of having some control over a largely powerless situation. Almost half (44%) 
initially reported age as having a significant influence over how they view alopecia, yet only 1 patient maintained this opinion 
throughout the 6 cycles of chemotherapy. The 40% who shifted away from their initial perceptions of age as a significant 
influence reported coping with alopecia as more related to maintaining prediagnosis perceptions of self. Most patients (88%) 
described alopecia as highly emotional and hindering daily activities, yet they were reluctant to directly associate it with 
quality of life (only 0.04% expressed that alopecia directly affected quality of life). On a 5-point Likert quality-of-life scale, 
patients associated low numbers with specific negative experiences (e.g., “I’m upset I can no longer take walks,” or “I will not 
attend church without my hair”) and high numbers with overall health status (e.g., “Completing chemo puts me at a 5, but I’m a 
4.5 until my hair returns”).  

Conclusions: Our data show hair loss signals a loss of control over patients’ experiences with cancer and its treatment, which 
negatively affects quality of life. Future studies of chemotherapy-induced alopecia should incorporate patient preferences and 
develop an instrument to test prediagnosis perceptions of self specifically related to hair loss as they may have implications 
for improved patient quality of life.
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Long-term BMI follow-up after a prospective physical activity intervention for endometrial cancer survivors: What’s 
the skinny?  
S. Armbruster, J. Song, L. Gatus, K.H. Lu and K.M. Basen-Engquist. The University of Texas MD Anderson Cancer Center, Houston, 
TX, USA  

Objective: To determine the long-term outcomes of a prospective physical activity intervention for endometrial cancer 
survivors (ECS). We specifically examined body mass index (BMI) at 5 years and correlated that to physical activity and weight 
loss at 6 months.  

Method: Post-treatment stage I-IIIa sedentary ECS completed a prospective 6-month single-arm, home-based exercise 
intervention utilizing telephone counseling, printed material, and pedometers. At baseline and the 6-month (postintervention) 
time point, anthropometrics and physical activity, obtained through the Community Healthy Activities Model Program for 
Seniors questionnaire, were collected. At the 5-year (postintervention) time point, anthropometric data were collected.  

Results: Thirty-four survivors completed the intervention and had 5-year data available. The mean age was 64 years at 5 
years, with diagnoses occurring an average of 7.8 years earlier. Most participants had stage I disease and were non-Hispanic 
whites with some college education. Greater minutes of total activity per day at 6 months were associated with lower 5-year 
BMIs (95% CI −0.5730, −0.1022). Higher frequency of total activity per week at 6 months was significantly associated with 
lower 5-year BMIs (95% CI −0.5673, −0.0375). In survivors who lost at least 3% of their body weight by 6 months, 5-year 
BMIs were significantly lower than in those who gained or lost less than 3% of their body weight (P = 0.020).  

Conclusion: This is the first study to report anthropometric outcomes for ECS 5 years after completing a physical activity 
intervention. We demonstrate sustained weight differences at 5 years for survivors who performed more physical activity and 
had greater 6-month weight loss. These findings support further investigation of interventions to increase physical activity in 
ECS, while exploring the extent to which comorbidities and survival are affected by a reduction in BMI.
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Automated patient-reported symptom data capture, tracking, and intervention during recovery from ambulatory 
gynecologic cancer surgery: A prospective study  
O. Zivanovic, M.W. Veith, R.E. Baser, E. Jewell, L.Y. Chen, C.L. Brown, K. Chang, A.J. Vickers, N.R. Abu-Rustum and M.M. Leitao. 
Memorial Sloan Kettering Cancer Center, New York, NY, USA  



Objectives: Surgery and recovery have transitioned from an inpatient to an ambulatory setting. Currently, patients are relied 
upon to contact their health care provider for concerning symptoms. Follow-up of symptoms after discharge is error prone, 
may miss early indicators of potentially severe complications, and may result in unnecessary emergency department visits. 
This pilot study evaluated the feasibility of an early postoperative symptom tracking system for patients undergoing 
ambulatory surgery.  

Method: All patients undergoing ambulatory gynecologic cancer surgery were eligible for this institutional reveiw board-
approved study. An 8-item symptom inventory (pain, nausea, vomiting, shortness-of-breath, swelling, discharge, redness, 
fever) adopted from the NCI Common Criteria for Adverse Events was developed. On postoperative days (PODs) 2 through 6, 
all patients were asked to complete the symptom inventory (online or automated phone calls). If responses exceeded defined 
thresholds of severity, alerts were triggered. Postoperative symptoms, actions taken, and urgent care center (UCC) visits were 
tracked. Patient satisfaction was evaluated on POD 7.  

Results: Of 51 enrolled patients, 48 were evaluable; 30 completed at least 5 of 8 symptom items on at least 3 days 
postoperatively, for a responder rate of 63% (95% CI, 48%–74%). Forty-one (85%) used the system at least once and 
completed 145 surveys (average of 3.5 surveys per patient, 85% completed in less than 2 minutes). Of the 41 patients, 36 
(88%) reported at least 5 items on 2 days, and 30 (73%) reported at least 4 items on at least 3 days. Most commonly reported 
postoperative symptoms included pain, nausea, and swelling. Phone calls with review and/or adjustment of supportive 
medications were sufficient to address most symptoms adequately. No patient needed UCC evaluation or required admission 
during the study period. The majority of patients found the system helpful (n = 26; 66%), easy to use (n = 32; 80%) and would 
recommend it to others (n = 26; 66%).  

Conclusion: Our pilot study showed that automated patient-reported symptom tracking after ambulatory surgery was 
feasible and perceived as helpful by a majority of patients. No emergency department visits or readmissions were required. 
Ongoing research will explore whether patient-reported symptom tracking improves quality of care, patient satisfaction, and 
outcomes.
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Patient and physician expectations and communication regarding ovarian cancer prognosis  
S.P. Huepenbeckera, X. Zhangb, M.A. Morganb and A.F. Haggertyc. aWashington University School of Medicine in St. Louis, St. Louis, 
MO, USA, bUniversity of Pennsylvania Health System, Philadelphia, PA, USA, cUniversity of Pennsylvania, Philadelphia, PA, USA  

Objective: To identify whether patients and their gynecologic oncology providers have different expectations regarding 
ovarian cancer prognosis and to explore how ovarian cancer patients and providers prefer to communicate about prognosis.  

Method: Ten gynecologic oncology providers completed an initial survey regarding communication about ovarian cancer 
prognosis. A prospective survey was completed by 50 of their ovarian cancer patients with a matched survey completed by the 
provider. A follow-up semistructured telephone interview was performed with 10 patients. Descriptive statistics and 
multivariable logistic regression were utilized to compare survey answers between providers and their patients, and thematic 
analysis was used to analyze the semistructured interviews.  

Results: Gynecologic oncology providers unanimously reported that physicians should discuss prognosis, living wills/advance 
directives, and palliative care/hospice services with ovarian cancer patients, although they differed with respect to how and 
when prognosis should be discussed. Sixty-four percent, 36%, and 4% of patients reported directly discussing prognosis, 
living wills/advance directives, and palliative care/hospice services, respectively, with their provider. Patients preferred to 
receive information about treatment and prognosis from their gynecologic oncologist (90%) because this information was 
individualized and trusted, as well as from the internet (50%). Compared to their treating provider, patients significantly 
underestimated the likelihood of requiring any future therapy and future chemotherapy and significantly overestimated the 
likelihood of requiring future surgery, achieving remission, surviving to 1 year, and surviving to 5 years. There was no 
difference in patient and provider answers regarding likelihood of future radiation, hospitalization, complications, or survival 
to 6 months. Compared to the Surveillance, Epidemiology, and End Results survival statistics, patients had no difference and 
providers had significantly lower estimates of 5-year survival.  

Conclusions: Although gynecologic oncology providers believe it is important to discuss prognosis and end-of-life care with 
ovarian cancer patients, there are gaps in communication and knowledge between patients and their providers and 
significantly different expectations regarding future treatment and prognosis.
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Weight changes after the diagnosis of endometrial cancer  
A.F. Haggertya, X. Zhangb, E. Wilsonc, V. Wongc, K. Schmitzb, E.M. Koa and S.A. Mastroyannisd. aUniversity of Pennsylvania, 
Philadelphia, PA, USA, bPenn State College of Medicine, Hershey, PA, USA, cPerelman School of Medicine, University of 
Pennsylvania, Philadelphia, PA, USA, dUniversity of Pennsylvania Health System, Philadelphia, PA, USA  

Objective: Obesity is associated with the development of endometrial cancer, but less is described regarding weight changes 
after a diagnosis of endometrial cancer. Our objective was to determine the changes in weight over time in a population of 
endometrial cancer survivors.  

Method: We performed a retrospective chart review of 1,030 endometrial cancer patients, treated at a single institution 
between 2009 and 2014. Weight change was defined as greater than a 5% change from baseline weight at diagnosis and was 
evaluated at 6-month intervals over the first 3 years of follow-up from diagnosis. Descriptive statistics were performed, and 
categorical variables were compared with χ2 or Fisher exact tests as appropriate. Mixed effect linear regression modeling was 
performed to evaluate the relationship between variables of interest.  

Results: Subjects were a mean age of 61.8 years (SD 11.2), with stage I disease (83.7%) and endometrioid histology 
(50.7%). The mean BMI at diagnosis was 31.9 kg/m2 (SD 9.1). Of all patients, 36.2% (n = 373) were considered obese at 
baseline (BMI 30–39.9 kg/m2); 16.3% (n = 168) were morbidly obese (BMI > 40kg/m2); and 23.3% (n = 240) were overweight 
(BMI 25–30 kg/m2). Over 3 years of follow-up, 31.3% (n = 161/515) of patients lost more than 5% body weight within the first 
6 months, and 23.2% (n = 115/496) had further weight loss up through 18 months. In contrast, 5.6% of women gained more 
than 5% of body weight in the first 6 months but continued to steadily gain weight, with up to 19.8% (n = 79/398) gaining 
additional weight by 2 years after diagnosis before weight gain stabilized. Change in BMI was found to be significantly 
associated with increasing age (P = 0.004) and higher baseline BMI (P < 0.001).  

Conclusion: In an already predominantly overweight and obese patient population, approximately one-third of endometrial 
cancer survivors lost weight during survivorship, with weight loss rates stabilizing by 18 months. However, significant weight 
gain occurred in nearly 20% of endometrial cancer survivors in the 2 years following diagnosis. Weight loss interventions 
should be implemented within the first 2 years following diagnosis of endometrial cancer to capture those most at risk for 
further weight gain. 

 

Fig. 1. Weight change >5% from baseline. 
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Objective: Our previous qualitative and quantitative work has shown that women with ovarian cancer identify patient–
physician communication as an essential element in determining treatment course and believe a discussion about goals and 
values should precede all treatment decisions. We sought to develop a patient-centered priorities assessment tool (PAT) that 
could be completed quickly and easily in the waiting room immediately prior to appointments to streamline communication, 
enhance treatment discussions, and increase patient satisfaction.  

Method: We designed a 1-page PAT utilizing the validated ovarian cancer symptom index (NCCN-FACT FOSI-18) combined 
with an index to assess daily quality of life priorities that may be affected by treatment side effects (Figure 1). The PAT was 
distributed to women with ovarian cancer in small-focus-group settings and online, followed by a postactivity feedback form.  

Results: Thirty-six women completed the PAT, and 35 completed the postactivity feedback form between September 2015 
and May 2016. All participants reported that the PAT was easy to understand and comprehensive in scope. Thirty-four (94%) 
participants completed the PAT in less than 15 minutes, with most (29, 81%) completing it in 5–10 minutes. Most participants 
(31, 86%) were able to stratify their priorities and identify 5 top treatment-related priorities. Participants who indicated their 
goals and priorities had changed since diagnosis (26, 72%) reported that the PAT helped them to identify current goals and 
priorities (22/26, 85%) and that the PAT would help them feel more comfortable participating in shared decision making with 
their medical team (21/26, 81%). Two participants asked to take the PAT with them to their next clinic appointment.  

Conclusion: A PAT that combines a current symptom index with daily quality of life priorities was easy to complete and 
viewed as comprehensive and useful in a pilot cohort of women with ovarian cancer. Use of a PAT has the potential to enhance 
communication, promote shared decision making, and improve patient satisfaction. A pilot test of this PAT in gynecologic 
oncologists’ offices, including postactivity assessments from survivors and physicians, is ongoing. 

Table 1. Priorities Assessment. 

Below is a list of statements that other people with your illness have said are important when considering a new treatment for 
recurrence.  Please circle one number per line to indicate how important it is to you as it applies today.  

TOP 
5 

 Not 
important 

A little 
important 

Somewhat 
important Important Very 

important 
 Living independently  0 1 2 3 4 
 Caring for others  0 1 2 3 4 
 Managing fatigue  0 1 2 3 4 
 Managing pain  0 1 2 3 4 
 Enjoying food and eating a balanced diet  0 1 2 3 4 
 Working with my hands  0 1 2 3 4 
 Walking or standing for 30 minutes  0 1 2 3 4 
 Thinking clearly  0 1 2 3 4 
 Spending time outdoors  0 1 2 3 4 
 Engaging in social activities  0 1 2 3 4 
 My appearance  0 1 2 3 4 
 Being able to engage in sexual activity  0 1 2 3 4 
 Taking a break from chemotherapy  0 1 2 3 4 
 Having flexibility with appointment 

scheduling  
0 1 2 3 4 

 Making fewer trips to the clinic  0 1 2 3 4 
 Working outside the home   

   Occupation_________________________________ 0 1 2 3 4 

 My hobbies  
   List hobbies_________________________________ 0 1 2 3 4 

 Daily exercise  
   Type of exercise______________________________ 0 1 2 3 4 

 Attending an upcoming special event __ 
   Event/Date:__________________________________ 0 1 2 3 4 



 NEXT: Please go back to the above list and choose your TOP 5 most important priorities with a mark in the 
box to the left. 

 
  Not at 

all 
A little 
bit 

Some-
what 

Quite 
a bit 

Very 
much 

 I am interested in available clinical trials  0 1 2 3 4 
 I need help managing side effects  0 1 2 3 4 
 I have difficulty making it to appointments  0 1 2 3 4 
 I am concerned with other issues (at home / financial)

  
0 1 2 3 4 
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The prevalence of sexual dysfunction in ethnically/racially diverse women with gynecologic malignancies  
M. Frimera, R. Cardacib, L.B. Turkera, S. Viswanathanc, A.R. Van Arsdalea, D.Y.S. Kuoa, N.S. Nevadunskya and G.L. Goldberga. 
aAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA, bJacobi Medical Center, Bronx, NY, USA, cAlbert 
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Objective: To prospectively identify the prevalence of sexual dysfunction in women with gynecologic malignancies and 
evaluate the association of sexual function with treatment modality: surgery, chemotherapy, radiation, or combination 
therapy.  

Method: After institutional review board approval, women with gynecologic malignancies (uterine, cervical, vaginal, or 
vulvar) filled out a one-time validated survey, the Female Sexual Function Index (FSFI), to assess sexual desire, arousal, 
lubrication, orgasm, satisfaction, and pain. A follow-up interview was performed to assess the women’s experience answering 
the survey. Prevalence of sexual dysfunction was estimated and its association with demographic and clinical covariates was 
examined using the χ2 test or Student's t test (Wicoxon rank sum test) as appropriate.  

Results: Of 111 participants, 40% were diagnosed with sexual dysfunction based on the FSFI, with sexual dysfunction defined 
by a score ≤26.55. Of these, 75% self-identified as nonwhite race and 36% as Hispanic ethnicity (Table 1). Sexual dysfunction 
was associated with abstinence 6 months prior to cancer diagnosis (68% vs 11%, P < .01) and absence of a current partner 
(62% vs 19%, P < 0.01). When uterine and cervical cancer were compared, there was no significant difference in sexual 
dysfunction (45% vs 23%, P < 0.1) and no significant association between sexual dysfunction and treatment modality: surgery 
(42% vs 19%, P < 0.19), receiving radiation (45% vs 35%, P < 0.3), or receiving chemotherapy (46% vs 36%, P < 0.3). When 
treatment modalities were compared, there was no difference in desire, arousal, lubrication, orgasm, satisfaction, or pain. We 
contacted 11 women to perform a qualitative guided interview. Women were asked, “How did it feel to take this survey?” and 
“What are your thoughts about this topic?” Emerging themes included the following: women think providers do not speak 
about possible changes to their sex lives after treatment, and women are uncomfortable bringing up the subject. Comments 
included, “It was important to speak about” and “This should have been brought up before my surgery.” 

Conclusion: Sexual dysfunction is highly prevalent in today's ethnically/racially diverse population. Unexpectedly, treatment 
modality was not associated with sexual dysfunction. Absence of a current partner and abstinence for more than 6 months 
prior to diagnosis were risk factors for sexual dysfunction. Women expressed interest in discussing sexual dysfunction with 
providers, particularly before treatment. 

Table 1. Univariable analysis of sexual dysfunction in women with gynecologic malignancies.  

Characteristic Total Cohort 

Sexual Dysfunction 
Screen Positive 
(FSFI ≤26.55) 

Sexual 
Dysfunction 
Screen Negative 
(FSFI >26.55) P-value 

 Mean (range)    
Age (Mean, Range) 61 (31-80)     
  N(%) N(%) N(%)  
Race      0.73 



     Black 37(33) 15 (13.5) 22(19.8)  
     White 27(24) 9(8.1) 19(16.2)  
     Other 47(42) 20 (18) 27(24.3)  
Ethnicity      0.64 
     Hispanic 40(36) 17(15.3) 23(20.7)  
     Non-Hispanic 71(63) 27(24.3) 44(39.6)  
Partner     <0.01 
     Yes 62(55) 12 (10.8) 50 (45)  
     No 45(40) 28 (25.3) 17(15.3)  
     Unknown 4(4) 0(0) 4(3.6)   
Sexual Active 6 months 
before diagnosis?     

 <0.01 
    Yes 64(58) 12(10.8) 52(46.8)  
    No  47(42) 32(28.8) 15(13.5)  
Diagnosis      0.10 
   Uterine 79(71) 36(32.4) 43(38.74)  
   Cervical 30(27) 7(6.3) 23(20.7)  
   Vaginal  2(2) 1(0.9) 1(0.9)  
Treatment       
   Surgery     0.19 
      Yes 95(86) 40(36) 55(49.5)  
      No 16(14.4) 4(3.6) 12(10.8)  
   Route of Surgery     0.42 
      Laparoscopy 58(52) 24(21.6) 34(30.6)  
      Laparotomy 37(33) 16(14.4) 21(18.9)  
   Type of Surgery    0.10 
      Simple 81(73)  37(33.3) 44(39.6)  
      Radical  14(13)  3(2.7) 11(9.1)  
  Radiation   

 0.31 
     Yes 44(39.6) 20(18) 24(21.6)  
     No 67(60.4) 24(21.6) 43(38.7)  
 Chemotherapy     0.3 
     Yes 39(35) 18(16.2) 21(18.9)  
     No 72(64) 26(23.4) 46(41.4)  
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Mooree. aWomen & Infants Hospital, Brown University, Providence, RI, USA, bWomen & Infants Hospital, Brown University, 
Providence, RI, USA, cBrown Medical School, Providence, RI, USA, dWomen and Infants Hospital, Brown University, Providence, RI, 
USA, eUniversity of Rochester Medical Center, Rochester, NY, USA  



Objective: National Comprehensive Cancer Network guidelines include sentinel lylmph node dissection (SLND) as an option 
for nodal evaluation in women with endometrial cancer; however, there are limited reports on long-term outcomes for these 
patients. The objective of this study was to evaluate the recurrence rate in patients with SLND alone and describe our 
experience in managing patients with positive SLN.  

Method: This was an institutional reiew board-approved observational study examining women who had an isolated 
indocyanine green (ICG) SLND or an ICG SLND with a complete lymph node dissection (CND). Women who underwent an ICG 
SLND from June 1, 2013, to April 1, 2016, and had at least 2 years of follow-up time were analyzed for age, ethnicity, 
menopausal status, BMI, histology, recurrence location and time, adjuvant treatment, and current disease status. The last 
available clinic visit was used to calculate follow-up time. Patients with follow-up time less than 6 months were excluded.  

Results: There were 103 patients who met all inclusion criteria identified. The mean age was 63.4 years with mean follow-up 
of 21.6 months. In this cohort 78.9% of the tumors were endometrioid, 4.4% serous, 2.6% clear cell, and 14.1% other 
endometrial. Among the 61 patients with an SLND alone with a total follow-up of 21.3 months, there were 2 positive SLNs. 
Both patients had chemotherapy; the patient with isolated tumor cells (ITC) had no evidence of disease and the patient with 
macrometastasis recurred. The 2 additional recurrences were a vaginal cuff with currently no evidence of disease and a port-
site undergoing treatment. Out of all patients, 4.9% had micrometastases or ITC identified, which is similar to historical distant 
recurrence rate of 4%–8%. Eighty percent of micrometastatic disease or ITC were found in the SLNs only. One patient who had 
a SLND and CND had a false negative SLN. Overall, there were 8 (7.1%) recurrences with 5 being vaginal cuff, 1 port-site, and 2 
abdominal. Both abdominal recurrences had positive SLNs; 4 vaginal recurrences and the port-site metastasis had negative 
SLNs; and one vaginal recurrence had ITC.  

Conclusion: There were no distant recurrences for patients with an SLND alone and negative SLNs, which is lower than that 
seen in women with CND alone historically. Nodal status does not predict vaginal or port-site recurrence. All patients with ITC 
received chemotherapy and are disease free.
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Multicenter study comparing oncologic outcomes in patients with serous and clear cell endometrial carcinoma 
between two nodal assessment methods: A sentinel lymph node algorithm vs a comprehensive pelvic and para-aortic 
lymphadenectomy  
B. Schlappea, A.L. Weaverb, J.A. Duciea, A.G.Z. Erikssona, S.C. Dowdyb, B.A. Clibyb, G.E. Glaserb, N.R. Abu-Rustuma, A. Marianib and 
M.M. Leitaoa. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bMayo Clinic, Rochester, MN, USA  

Objective: To compare survival with nodal assessment using a sentinel lymph node (SLN) algorithm compared to 
comprehensive pelvic and paraaortic lymph node dissection in patients diagnosed with serous and clear cell endometrial 
carcinoma, and to compare survival in the node-negative cases (NN).  

Method: Patients with newly diagnosed serous and clear cell endometrial cancer and surgically staged at two collaborating 
institutions were reviewed. The historical approach (2004–2008) at one institution was a comprehensive pelvic and 
paraaortic lymphadenectomy to the renal veins (LND cohort). An SLN algorithm and ultrastaging was used at the other 
institution from 2006 to 2013 (SLN cohort). FIGO stage IV cases were excluded. Overall survival (OS) and progression-free 
survival (PFS), restricted to the first 3 years after surgery, were compared between cohorts using inverse-probability 
weighting (IPW) derived from propensity scores to adjust for covariate imbalance between cohorts. IPW-adjusted Kaplan-
Meier rates are reported. Cox models were fit using the IPW pseudo-cohorts with additional covariate adjustment.  

Results: A total of 214 patients were identified (118 SLN cohort, 96 LND cohort) (Table 1). The 3-year PFS rates were 69% 
and 80% in the SLN and LND cohorts, respectively. The 3-year OS rates were 88% and 77%, respectively. The adjusted hazard 
ratio (aHR) for the association of surgical approach (LND vs SLN) with progression and death was 0.72 (0.32–1.59, P = 0.41) 
and 2.35 (0.96–6.00, P = 0.07), respectively. In NN cases, adjuvant therapy differed between the 2 cohorts, with 82% and 29% 
in the SLN and LND cohorts receiving chemotherapy ± some form of radiotherapy. In these NN cases, 3-year PFS rates were 
73% and 91% in the SLN and LND cohorts, respectively. The 3-year OS rates were 89% and 86%, respectively. Among the NN 
cases, the aHR for the association of surgical approach (LND vs SLN) with progression and death was 0.32 (0.09–1.15, P = 
0.08) and 1.40 (0.45–4.33, P = 0.56), respectively.  

Conclusion: Survival does not appear to be compromised when an SLN algorithm is used to evaluate patients with serous or 
clear cell endometrial carcinomas overall. However, SLN may be associated with a decreased PFS but similar OS in NN cases 
despite the majority receiving chemotherapy. Continued investigation is needed to further explain this finding. 



Table 1: Patient Characteristics by Cohort. 
Characteristic SLN Cohort 

N=118 
LND Cohort 

N=96 
P Value 

Age (years), mean (SD)† 66.2 (8.2) 66.3 (11.6) 0.93 
BMI (kg/m2), mean (SD)† 29.8 (6.6) 30.8 (8.2) 0.33 
FIGO Grade, N (%) 
     2 
     3 

 
0 (0%) 

118 (100%) 

 
4 (4.2%) 

92 (95.8%) 

0.03 

Myometrial invasion, N (%)† 
     None 
     <50% 
     ≥50% 

 
56 (47.5%) 
34 (28.8%) 
28 (23.7%) 

 
29 (30.2%) 
44 (45.8%) 
23 (24.0%) 

0.02 

Lymphovascular space invasion, N (%)† 44 (37.3%) 25 (26.0%) 0.08 
FIGO Stage (2009), N (%)† 
     I 
     II 
     III 

 
80 (67.8%) 

7 (5.9%) 
31 (26.3%) 

 
70 (72.9%) 

2 (2.1%) 
24 (25.0%) 

0.35 

Cervical stromal invasion, N (%)† 11 (9.3%) 4 (4.2%) 0.14 
Positive peritoneal cytology† 19/115 (16.5%) 16/87 (18.4%) 0.73 
Pelvic lymphadenectomy, N (%) 115 (97.5%) 83 (86.5%) 0.002 
Total number of pelvic lymph nodes removed, median (IQR) 11 (5, 16) 30 (26, 41) <0.001 
Positive pelvic lymph nodes, N (%)† 25 (21.2%) 17 (17.7%) 0.52 
Para-aortic lymphadenectomy, N (%) 55 (46.6%) 78 (81.3%) <0.001 
Total number of para-aortic lymph nodes removed, median 
(IQR) 

4 (2, 9) 17 (11, 23) <0.001 

Positive para-aortic lymph nodes, N (%)† 9 (7.6%) 11 (11.5%) 0.34 
Adjuvant therapy, N (%)† 
     None 
     Vaginal brachytherapy only 
     External beam RT ± brachytherapy 
     Chemotherapy ± brachytherapy 
     Chemotherapy and external beam RT ± brachytherapy 
     Unknown 

 
10 (8.5%) 
7 (5.9%) 
1 (0.8%) 

85 (72.0%) 
14 (11.9%) 

1 (0.8%) 

 
22 (22.9%) 
27 (28.1%) 

2 (2.1%) 
31 (32.3%) 

7 (7.3%) 
7 (7.3%) 

<0.001 

†Propensity scores were derived from a logistic regression model to estimate the probability of being in the SLN 
cohort that included these covariates.   
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Objective: We compared survival outcomes of patients with deeply invasive endometrioid endometrial cancer (EEC) staged 
using an SLN algorithm to those staged with a comprehensive pelvic and paraaortic nodal dissection to the renal veins. We 
also compared outcomes specifically in node-negative cases.  

Method: Patients diagnosed with deeply invasive (≥50% myoinvasion) EEC of any grade and surgically staged at 2 
collaborating institutions were reviewed. The historical approach (2004–2008) at 1 institution was comprehensive pelvic and 
paraaortic lymphadenectomy to the renal veins (LND cohort). The other institution used an SLN algorithm and ultrastaging 
from 2006 to 2013 (SLN cohort). FIGO stage IV cases were excluded. Follow-up was limited to 3 years post surgery. Outcomes 
were compared using inverse-probability weighting (IPW) derived from propensity scores to adjust for covariate imbalance 
between the 2 cohorts. IPW-adjusted Kaplan-Meier rates are reported. Cox proportional hazards models were fit.  

Results: A total of 186 patients were identified: 82 in the SLN cohort and 104 in the LND cohort. Patient characteristics are 
listed in Table 1. Overall, 3-year progression-free survival (PFS) for the SLN cohort was 77% (95% CI 67.1–88.3) versus 70% 
(95% CI 39.2–82.5) for the LND cohort (P = 0.65).The 3-year overall survival (OS) was 91% (95% CI 83–98.7) versus 78% 



(95% CI 69.5–88.5), respectively (P = 0.06). On multivariate analysis, grade 3 versus 1/2 (HR 3.78, 95% CI 1.72–8.34), stage III 
versus I/II (HR 7.84, 95% CI 3.44–17.87), adjuvant chemotherapy ± brachytherapy (HR 0.26, 95% CI 0.09–0.75), and adjuvant 
chemotherapy with external beam radiation ± brachytherapy (HR 0.04, 95% CI <0.01–0.27) were associated with OS. Nodal 
assessment method was not independently associated with OS. In node-negative cases, 3-year PFS was 74% versus 81%, 
respectively (P = 0.26). Three-year OS was 91% versus 85%, respectively (P = 0.4). The use of adjuvant therapy in node-
negative cases was not statistically associated with either PFS or OS.  

Conclusion: Survival is not impaired by using an SLN algorithm to stage patients with deeply invasive endometrioid 
endometrial adenocarcinoma. Survival is excellent in node-negative cases regardless of nodal assessment method. The role of 
adjuvant therapy in these node-negative cases does not seem to affect survival. 

Table 1: Patient Characteristics by Cohort. 
Characteristic SLN Cohort 

N=82 
LND Cohort 

N=104 
P Value 

Age (years), mean (SD) 64.3 (10.2) 68.5 (11.3) 0.009 
BMI (kg/m2), mean (SD) 29.8 (6.8) 31.8 (8.0) 0.07 
FIGO Grade, N (%) 
     1 
     2 
     3 

 
29 (35.4%) 
31 (37.8%) 
22 (26.8%) 

 
35 (33.7%) 
45 (43.3%) 
24 (23.1%) 

0.73 
 

Lymphovascular space invasion, N (%) 
     No 
     Yes 

 
21 (25.6%) 
61 (74.4%) 

 
70 (67.3%) 
34 (32.7%) 

<0.001 

FIGO Stage (2009), N (%) 
     I 
     II 
     III 

 
46 (56.1%) 

5 (6.1%) 
31 (37.8%) 

 
60 (56.1%) 
10 (9.3%) 

34 (31.8%) 

0.59 

Cervical stromal invasion, N (%) 
     None 
     Yes 

 
71 (86.6%) 
11 (13.4%) 

 
86 (82.7%) 
18 (17.3%) 

0.47 

Pelvic lymphadenectomy, N (%) 
     No 
     Yes 

 
1 (1.2%) 

81 (98.8%) 

 
6 (5.8%) 

98 (94.2%) 

0.11 

Total number of pelvic lymph nodes removed, median (IQR) 10 (4, 14) 35 (27, 44) <0.001 
Positive pelvic lymph nodes, N (%) 
     No or pelvic lymphadenectomy not performed 
     Yes 

 
55 (67.1%) 
27 (32.9%) 

 
82 (78.8%) 
22 (21.2%) 

0.07 

Para-aortic lymphadenectomy, N (%) 
     No 
     Yes 

 
54 (65.9%) 
28 (34.1%) 

 
11 (10.6%) 
93 (89.4%) 

<0.001 

Total number of para-aortic lymph nodes removed, median 
(IQR) 

5 (2, 9) 18 (12, 22) <0.001 

Positive para-aortic lymph nodes, N (%) 
     No or para-aortic lymphadenectomy not performed 
     Yes 

 
79 (96.3%) 

3 (3.7%) 

 
86 (82.7%) 
18 (17.3%) 

0.004 

Adjuvant therapy, N (%) 
     None 
     Vaginal brachytherapy only 
     External beam RT ± brachytherapy 
     Chemotherapy ± brachytherapy 
     Chemotherapy and external beam RT ± brachytherapy 
     Unknown 

 
8 (9.8%) 

30 (36.6%) 
7 (8.5%) 

16 (19.5%) 
21 (25.6%) 

0 (0%) 

 
35 (33.7%) 
17 (16.3%) 

5 (4.8%) 
26 (25.0%) 

7 (6.7%) 
14 (13.5%) 

<0.001 
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Recurrence in obese patients with stage I endometrioid endometrial cancer: Does para-aortic lymph node dissection 
matter?  



C.H. Watsona, M. Ulmb, A.C. ElNaggarb and T. Tillmannsb. aUniversity of Tennessee Health Science Center, Memphis, TN, USA, 
bUniversity of Tennessee West Cancer Center, Memphis, TN, USA  

Objectives: To compare total and distant recurrence rates of obese patients with stage I endometrioid endometrial 
adenocarcinoma with at least 1intermediate risk factor between those who received paraaortic lymph node dissection 
(PALND) and those who did not.  

Methods: A retrospective analysis was performed of obese women (body mass index [BMI)] > 30) with stage I endometrioid 
endometrial adenocarcinoma who underwent surgical staging between January 2007 and December 2013. Inclusion criteria 
included the presence of at least 1 risk factor for nodal involvement (tumor size > 2 cm, grade 3, or greater than 50% 
myometrial invasion). We compared mode of surgery, performance of PALND, and recurrence site. Demographic data were 
analyzed and compared. Statistical package for the social sciences software was used for analysis. A χ2 analysis was used for all 
discrete variables, and a Student's t test was used for continuous variables.  

Results: Of 283 obese stage I endometrioid endometrial adenocarcinoma patients, 174 had at least 1 identifiable risk factor 
for nodal involvement. Of these, 101 patients (58%) received PALND, while 73 patients (42%) did not. Patients who did not 
receive a PALND had a total recurrence rate of 9.6%; those who received PALND had a recurrence rate of 8.9% (OR = 1.096, 
95% CI 0.39–3.09). Distant recurrence rate was 6.8% in patients who did not receive PALND and 6.9% in patients who did 
receive PALND (OR = 0.990, 95% CI 0.30–3.28). Age, BMI, race, and proportion of patients with more than 1 of the included 
risk factors were not statistically different between the two groups. Omission of PALND was most associated with robotic 
staging compared to laparotomy (P < 0.05). Robotic staging accounted for only 20% of patients who had a PALND and 60% of 
those who did not.  

Conclusions: Performing a robotic PALND is technically challenging, particularly in obese patients. These data demonstrate a 
significantly decreased number of PALNDs in the obese patient population who underwent robotic surgery. However, these 
retrospective data also suggest that there may not be an increased risk of total or distant recurrence if PALND is omitted 
during staging of clinically stage I obese endometrioid endometrial adenocarcinoma patients, even in the presence of risk 
factors for nodal involvement.

 

100 - Featured Poster Session  
Indocyanine green (ICG) fluorescence directed sentinel lymph node dissection (SLND) in women with endometrial 
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Objective: Sentinel node biopsy is the standard of care for the assessment of nodal status in breast and skin cancers. The 
National Comprehensive Cancer Network guidelines now include sentinel lymph node dissection (SLND) as an option for 
nodal evaluation in women with endometrial cancer. The objective of this study was to evaluate the surgical learning curve, 
describe our experience with high-grade tumors, and examine the performance characteristics of SLND.  

Method: This was an institutional review board-approved observational study examining women who had an isolated 
indocyanine green (ICG) SLND or an ICG SLND with a complete lymph node dissection (CND). Women who underwent an ICG 
SLND from June 1, 2013, to April 1, 2016, were analyzed for age, ethnicity, menopausal status, BMI, histology, and SLN 
detection by nodal basin.  

Results: A total of 261 patients were identified. The mean age was 63.4 years; 83.9% of the tumors were endometrioid, 5.8% 
serous, 3.1% clear cell, and 7.3% other endometrial tumors. The group of patients with a successfully detected SLN bilaterally 
was more likely to be younger (62.4 vs 65.4 years, P = 0.03). Detection of bilateral SLN was also influenced by a learning curve, 
since in the first 10 cases bilateral SLN was detected in only 56.8% of cases. By >30 cases, detection was 72.0% (P trend = 
0.02). Successful detection increased as the number of cases increased for most surgeons. The CND and SLN biopsy was 
performed in 117 nodal basins with combined sensitivity 85.0% and a specificity of 100%. In our cohort there were 51 grade 3 
endometrial cancers with 45.1% endometrioid, 25.5% serous, 13.7% clear cell, 3.9% carcinosarcoma, and the remaining being 
mixed. In the cohort of high-grade endometrial cancers, the CND and SLN biopsy was performed in 47 nodal basins. The 
bilateral SLN detection was 62.5% with a sensitivity of 100% and specificity of 100%.  



Conclusion: The bilateral SLN detection rate significantly improves after the surgeon's first 10 cases and continues to improve 
until after 30 cases. Age seems to negatively affect bilateral SLN detection, which may be related to cervical changes. There are 
limited data on the use of SLN in high-grade endometrial cancer, but the results are promising. Further research is needed in 
understanding the factors affecting bilateral detection of SLN.
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Unexpected locations of sentinel lymph nodes in endometrial cancer  
J.A. How, I. Boldeanu, J. Abitbol, S. Lau, S. Salvador, R. Gotlieb and W.H. Gotlieb. McGill University, Jewish General Hospital, 
Montreal, QC, Canada  

Objective: To evaluate the distribution of sentinel lymph node (SLN) areas following intraoperative cervical injection in 
endometrial cancer.  

Method: All consecutive endometrial cancer patients undergoing sentinel lymph node mapping were included in this 
prospective study following intraoperative cervical injection of tracers. Overall and bilateral detection rates were calculated, 
and areas of SLN detection distribution were mapped.  

Results: Among 436 patients undergoing SLN mapping, there was an 88% (384 patients) overall and 73% (320 patients) 
bilateral detection rate. In total, there were 932 SLNs removed. Following intraoperative cervical injection, close to 5% of 
sentinel nodes were detected in the paraaortic region. Furthermore, 8% of the SLNs were detected in areas not routinely 
removed during a standard pelvic lymph node dissection. These included the hypogastric iliac vein, parametrial, and presacral 
regions, some of which contained metastatic nodes. Of the 45 patients with lymph node metastases, the SLN was the only 
positive node in 18 patients (40%).  

Conclusion: SLN mapping using intraoperative cervical injection is capable of mapping the paraaortic areas, and this injection 
method has the potential to map out areas not typically included in a standard lymphadenectomy. The sentinel node is the 
most critical lymph node to analyze and may enable the surgeon to discover metastatic disease in unusual areas.
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Impact of sentinel lymph node mapping on recurrence patterns in endometrial cancer  
J.A. How, C. Gauthier, J. Abitbol, S. Lau, S. Salvador, R. Gotlieb and W.H. Gotlieb. McGill University, Jewish General Hospital, 
Montreal, QC, Canada  

Objective: To determine whether sentinel lymph node (SLN) mapping affects the location of disease recurrence compared to 
systematic lymphadenectomy.  

Method: All consecutive patients with endometrial cancer who underwent SLN mapping (SLN cohort, n = 275) were compared 
to a historical cohort of consecutive patients who underwent systematic lymphadenectomy (LND cohort, n = 197). Clinical 
characteristics were extracted from a prospectively gathered electronic database. Both overall and specific pelvic sidewall 
recurrence-free survival (RFS) were evaluated at 48 months using unadjusted and propensity-score adjusted Cox proportional 
hazards models controlling for histologic subtype, grade, lymph node (LN) metastasis, myometrial invasion, and 
lymphovascular space invasion.  

Results: RFS was similar between the cohorts (HR 0.74, 95% CI 0.43–1.28, P = 0.29), but the SLN cohort had improved specific 
pelvic sidewall RFS compared to the LND cohort (HR 0.32, 95% CI 0.14–0.74, P = 0.007). Overall, there were fewer pelvic 
sidewall recurrences in the SLN cohort (30.8%, 8 out of 26 recurrences) compared to the LND cohort (71.4%, 20 out of 28 
recurrences).  

Conclusion: SLN mapping may be useful to decrease the risk of pelvic sidewall recurrences by improved identification of the 
LNs at greatest risk of metastasis, enabling better guidance for adjuvant therapy.
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Sentinel lymph nodes in vulvar cancer: Management dilemmas in patients with positive nodes and larger tumors  
A.I. Nicaa, M. Cesaria, A.L. Covensb, D. Vicusb, R. Kupetsc, R.J. Osbornea and L.T. Giend. aUniversity of Toronto, Toronto, ON, Canada, 
bSunnybrook Regional Cancer Centre, Toronto, ON, Canada, cCancer Care Ontario, Toronto, ON, Canada, dSunnybrook Odette 
Cancer Center, Toronto, ON, Canada  



Objective: To determine the outcomes of women with sentinel lymph node (SLN) biopsy in invasive squamous cell carcinoma 
of the vulva, particularly those with positive SLNs and those with large (>4 cm) primary tumors.  

Method: Retrospective study of all patients at a single institution with primary vulvar cancer who had SLN biopsy between 
2008 and 2015. If SLN was negative on frozen section, no groin dissection was done. We describe management of those with 
positive SLNs, SLN biopsies in larger vulvar tumors, and rate of groin recurrences.  

Results: SLN biopsy was successful in 126 patients (195 groins). Median age was 66 years (range 31–94). Seventy-five percent 
were stage I, and 21% were stage III. Median follow-up was 33 months. Ninety-six patients (151 groins) had a negative SLN 
without a full groin dissection; there were 4 ipsilateral groin recurrences (2.6%) in this group. Eight patients had 
micrometastasis (≤2 mm deposit) in the SLN and were treated with radiotherapy only, without full groin dissection. There was 
no recurrences in the radiated groins. Twenty patients with macrometastasis (>2 mm) in the SLN subsequently had a 
complete groin dissection (31 groins). The SLN was the only positive node in 81% of groins. Twelve patients with 
macrometastatic SLN unilaterally had bilateral inguinofemoral lymph node dissection. Only 1 (8.3%) of 12 patients had a 
positive node in the contralateral groin. Eight patients with positive SLN unilaterally had ipsilateral groin dissection only; 
there were no groin recurrences in the contralateral groin in any of these patients. Eighteen patients (34 groins) had primary 
tumor sizes ≥40 mm. Median tumor size was 45 mm (range 40–65 mm), and median depth of invasion was 10 mm (range 
0.75–20 mm). SLN biopsy was successful in 32 groins (94.1%). Twelve patients (24 groins) had SLN biopsy without full groin 
dissection; in this group, there were 2 isolated groin recurrences in the same patient.  

Conclusion: Management of patients with positive SLNs and those with larger vulvar tumors can vary. These data suggest it is 
reasonable to omit a full groin dissection for micrometastatic disease in the SLN, and to perform a unilateral groin dissection 
in patients with unilateral SLN metastasis. SLN alone in larger tumors may have a higher groin recurrence rate.
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Survival impact of pelvic and para-aortic lymph node sampling in patients with completely resected stage I-IV uterine 
serous carcinoma (USC)  
N.M. Acostaa, E.M. Millera, S. Viswanathanb, V. Hastingsc, G.L. Goldbergd, D.Y.S. Kuod and M. Frimerd. aMontefiore Medical Center, 
Bronx, NY, USA, bAlbert Einstein College of Medicine, Bronx, NY, USA, cNew York College of Osteopathic Medicine, Glen Head, NY, 
USA, dAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA  

Objective: To evaluate the impact of pelvic (PLNS) and paraaortic lymph node sampling (PALNS) on progression-free (PFS) 
and overall survival (OS) in patients with completely resected stage I/IV uterine serous carcinoma (USC).  

Method: Since initiation of a phase II trial in 1999, patients with completely resected stage I/IV USC have been recommended 
to receive paclitaxel (T) 175 mg/m2 and carboplatin (C) AUC 6-7.5 every 21 days for 3 cycles, followed by radiotherapy and an 
additional 3 cycles of C/T. The extent of nodal sampling performed was at the surgeon’s discretion. Patients who completed at 
least 3 cycles of C/T and radiation were considered evaluable. Distribution of covariates was examined using descriptive 
statistics. PFS and OS were estimated using the Kaplan-Meier survival procedure, and the difference in groups was examined 
using the log-rank test.  

Results: One hundred forty patients (median age 68 years) were enrolled, of which 132 were evaluable. For patients with 
stage I/II disease, there was no statistically significant difference in 5-year PFS (79% vs 82%, P = 0.65) or OS (77% vs 75%, P = 
0.50) for patients who had PLNS and PALNS or PLNS alone, respectively. However, for patients with stage III/IV disease, there 
was a significant PFS advantage if they underwent PLNS and PALNS compared with PLNS alone (26% vs 0%, P < 0.01). This, 
however, did not translate into an OS advantage for PLNS and PALNS over PLNS alone (22% vs 0%, P = 0.12). When setting a 
cutoff of 11 PLNS, the 5-year PFS for stage I/II patients with < and ≥11 PLNS was 69% and 90% (P = 0.04), respectively. The 5-
year OS for stage I/II patients with < and ≥11 PLNS was 75% and 83%, respectively (P = 0.25). For patients with stage III/IV 
disease, there was no statistically significant difference in 3-year PFS for < and ≥11 PLNS (11% vs 26%, P = 0.21) with median 
PFS 18 and 28 months, respectively. The 3-year OS rates with < and ≥11 PLNS were 0% and 41% with median OS 24 and 32 
months, respectively (P = 0.16).  

Conclusion: In patients with completely resected USC receiving adjuvant chemoradiation, there is no overall survival benefit 
to performing both pelvic and paraaortic lymph node sampling. There is also no overall survival benefit to removing more 
pelvic lymph nodes. In patients who will definitively receive adjuvant chemoradiation for USC, surgeons may consider limiting 
the extent of PLNS and omitting PALNS. 



 

 

Fig. 1 and 2. Overall survival for patients PLNS alone compared with PLNS and PALNS for patients with stage I/II (A) and 
stage III/IV (B) disease that completed at least 3 cycles of chemotherapy and radiation. 
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GOC2: A multi-centre prospective trial comparing open, laparoscopic and robotic surgical outcomes in women with 
endometrial cancer. Part A: Perioperative outcomes  
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M.Q. Bernardinia, L.T. Gienb, C. Giedec, V. Samoueliand, H. Steede, S.E. Fergusona, B. Renkosinskia, J. Abitbolf, T. Warkusg, T. Leh, V. 
Martini, A.L. Covensj, T. Panzarellaa and W.H. Gotliebf. aPrincess Margaret Hospital, Toronto, ON, Canada, bSunnybrook Odette 
Cancer Center, Toronto, ON, Canada, cUniversity of Saskatchewan, Saskatchewan, SK, Canada, dUniversité de Montréal - Hopital 
Notre Dame, Montreal, QC, Canada, eUniversity of Alberta, Edmonton, AB, Canada, fMcGill University, Jewish General Hospital, 
Montreal, QC, Canada, gCHUM Notre Dame Hospital, Montreal, QC, Canada, hUniversity of Ottawa, Ottawa, ON, Canada, iQueens 
University, Kingston, ON, Canada, jSunnybrook Regional Cancer Centre, Toronto, ON, Canada  

Objective: GOC2 is a multicentre prospective cohort study comparing minimally invasive surgery (MIS; laparoscopy and 
robotic) to open surgery in the primary treatment of women with endometrial cancer. The primary objective was to evaluate 
perioperative, patient-reported, and cost-effectiveness outcomes between these groups. This abstract presents the 
perioperative outcomes.  

Method: Between 2012 and 2014 women from 8 cancer centres were enrolled in this prospective study. Mode of surgery was 
at the discretion of the surgeon. Operative and perioperative data were collected. Primary analysis was between MIS and open 
surgery with secondary pairwise analysis performed between the 3 surgical modalities.  

Result: A total of 472 women were included in the analysis: 106 open, 163 laparoscopic, and 203 robotic. Preoperatively, 
women who underwent open surgery were more likely to have high-grade histology (P = 0.0008) and have larger uteri (P < 
0.0001) when compared to MIS. Intraoperatively, open procedures were shorter (162 vs 182 minutes, P < 0.0001) and had 
fewer complications (P = 0.009) but had more blood loss (200 vs 100 cc, P < 0.0001) compared to MIS. Postoperatively women 
with open procedures had more complications (20.4% vs 5.9%, P < 0.0001) and longer hospital admissions (71.9 vs 21.2 
hours, P < 0.0001) when compared to MIS. In the pairwise comparisons, women who underwent robotic surgery had higher 
BMI (32.8 vs 27.7, P < 0.0001) and more comorbidities (3.97 vs 3.04) than those who had laparoscopic surgery. Women who 
had robotic surgery had less blood loss (100 vs 150, P < 0.0001) longer operating time (191 vs 170 minutes, P < 0.0001) 
compared to women who had laparoscopy. There were no differences in postoperative complications between the MIS 
modalities. There were no differences in lymph node count between the modalities; however, women who underwent robotic 
surgery were more likely to have a paraaortic dissection compared to laparoscopy for high-grade histologies (49.1% vs 
38.2%).  

Conclusion: This large prospective cohort study confirms the perioperative benefit of MIS in the management of endometrial 
cancer. The benefits of robotic surgery are equivalent to those of laparoscopy; however, its utilization was more prominent in 
obese women with more comorbidities and may facilitate a more extensive lymph node staging in this population.
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A randomized controlled trial comparing skin closure in obese gynecologic patients: Staples vs monofilament suture  
L.M. Kurokia, M.M. Mullena, L.S. Massada, N. Wua, J. Liua, M.A. Powella, D.G. Mutcha, A.R. Hagemanna, P.H. Thakera, C.K. McCourta 
and A.P. Novetskyb. aWashington University School of Medicine in St. Louis, St. Louis, MO, USA, bAlbert Einstein College of 
Medicine/Montefiore Medical Center, Bronx, NY, USA  

Objective: To compare wound complication rates after skin closure with staples versus subcuticular suture in obese 
gynecologic patients undergoing laparotomy via vertical midline incision and to assess differences in operative time, cosmesis, 
and patient satisfaction scores.  

Method: Women with a body mass index (BMI) ≥ 30 kg/m2undergoing surgery by a gynecologic oncologist via midline 
vertical incision were randomized to skin closure via staples or suture. Protocol included placement of a subcutaneous drain 
and closure of Camper’s fascia with 3-0 plan catgut. Wound complication (primary composite outcome) was defined as wound 
breakdown and/or infection up to 8 weeks postoperatively. Demographic and clinical characteristics were analyzed by 
univariate and multivariate logistic regression to examine predictors of wound complications.  

Results: From July 2013 to March 2016, 163 women (mean BMI 38 kg/m2 ± 7.3) were randomized; 84 received staples and 79 
suture. Wound complications occurred in 53 (33%) women, with no difference between staple versus suture skin closure 
(33% vs 32%, 95% CI 0.68–1.64). Women with suture closure reported better cosmesis scores (5/5 vs 4/5, P < 0.0001), 
lighter scar color (60% vs 40%, 95% CI 1.57–4.63), and fewer hatch/suture marks (60% vs 40%, 95% CI 9.02–29.65) 
compared to women with staples, but no better satisfaction with their scars. Stepwise multivariate analysis (Table 1) revealed 
BMI (OR 1.14, 95% CI 1.07–1.21) and cigarette smoking (OR 7.9, 95% CI 2.0–32.1) were correlates of wound complication. 
Wound complications were less common after hysterectomy (OR 0.25, 95% CI 0.07–0.84) compared to a tumor debulking 
surgery. There were no significant differences in operative time or delay in adjuvant treatment.  



Conclusion: Obese women face a high risk for wound complications, but midline vertical skin closure with subcuticular 4-0-
Monocryl suture does not significantly reduce surgical site wound complications compared to staples. 

Table 1. Univariate and multivariate logistic regression model assessing predictors of wound complications.  
 Univariate Multivariate a 

Clinical Characteristics Odds Ratio 
(95% CI) p-value Odds Ratio 

(95% CI) p-value 

Staples 1.08 
(0.56-2.08) 0.818   

Age at surgery, yr 0.98 
(0.96-1.01) 0.199   

BMI (kg/m2) 1.12 
(1.06-1.18) <.0001 1.14 

(1.07-1.21) <.0001 

Preoperative albumin 0.34 
(0.13-0.89) 0.028   

Duration of surgery 1.01 
(1.00-1.01) 0.031   

Estimated blood loss (ml) 1.00 
(1.00-1.00) 0.474   

Maximum postoperative, inpatient glucose  1.006 
(1.00-1.01) 0.024 1.01 

(1.00-1.01) 0.02 

Black race 1.30 
(0.60-2.84) 0.510   

Diabetes 0.45 
(0.22-0.91) 0.026   

Current cigarette smoker 2.43 
(0.73-8.15) 0.219 7.91 

(1.95-32.10) 0.01 

ASA Class ≤ 2 0.57 
(0.30-1.11) 0.098   

Prior abdominal surgery 0.45 
(0.22-0.94) 0.033 0.49 

(0.21-1.14) 0.10 

Benign indication for surgery 0.88 
(0.43-1.82) 0.734   

Cancer stage I-II  0.93 
(0.39-2.19) 0.859   

Non-tumor debulking TAH +/- BSO 0.55 
(0.19-1.56) 0.089 0.25 

(0.07-0.84) 0.03 

Drain placement 0.25 
(0.04-1.45) 0.080   

Wound protocol compliance 0.23 
(0.05-1.04) 0.057   

a Multivariate logistic regression stepwise selection results excluding stage and preoperative albumin due to missing data. 
ASA = American Society of Anesthesiologist
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Close vulvar cancer margins are not strongly associated with recurrence or survival  
C.M. Cosgrovea, A.C. ElNaggarb, R.H. Sarina, E.M. Hadec, M. Ulmb, P. Blackburnd, T. Tillmannsb, D.E. Cohna and J.M. Fowlera. aThe 
Ohio State University, James Cancer Hospital, Columbus, OH, USA, bUniversity of Tennessee West Cancer Center, Memphis, TN, USA, 
cThe Ohio State University Medical Center, Columbus, OH, USA, dUniversity of Tennessee Health Science Center, Memphis, TN, USA  

Objective: To examine the relationship between margin status and disease-free survival in stages I and II vulvar cancer.  

Method: Retrospective cohort study from two institutions on patients undergoing definitive surgery for stage I and II vulvar 
cancer. All patients were reviewed for surgicopathologic data, recurrence, and death. Close surgical margins were defined as 
≤8 mm. Wilcoxon rank-sum was used in tumor size comparison.  

Results: 123 patients were included, 101 (82%) with close surgical margins on final pathology and 22 with surgical margins 
>8 mm). Women with close margins were similar in age and BMI to those without close margins (median [min, max], age 61.1 



[29.7, 90.4] vs 61.5 [40.0, 89.1]; BMI, 30.1 [16.0, 61.5] vs 30.5 [18.4, 46.3]). The majority of patients were stage I (84%, n = 
103) and had squamous histology (92%, n = 113). Patients with close surgical margins had larger tumors (median [min, max]: 
40 [6.5, 410] vs 20 [6.5, 150] mm, P =0.09). Twelve patients received adjuvant therapy: 6 radiation therapy (RT) and 6 RT plus 
chemotherapy. Thirty-six patients recurred, and 20 died during follow-up. The majority of recurrences were local (n = 28). 
Close margins were not strongly associated with recurrence or survival (age-adjusted hazard ratio [aHR], 1.29, 95% CI, 0.52–
3.18, P = 0.58). Five-year DFS was 60% for those with margins ≤ 8 mm and 61% for those with margins > 8 mm. Moreover, 
closer margin status of 1 mm and 5 mm were not strongly associated with recurrence (aHR 1 mm, 1.3, 95% CI, 0.56–3.05 and 
aHR 5 mm, 0.85, 95% CI, 0.43–1.72). Overall survival did not differ significantly by margin status. 5-year OS was 77% for close 
margins compared to 94% for margins > 8 mm (aHR, 1.38, 95% CI, 0.39–4.86).  

Conclusion: Adequate surgical margins are considered to be important in the course of definitive surgical management of 
stages I and II vulvar cancer. Close surgical margin status did not affect recurrence or survival in this cohort of patients with 
clinically apparent early-stage vulvar cancer. Very close margins (1–5 mm) did not significantly affect the risk of recurrence or 
survival. These findings provide evidence that observation may be acceptable in patients with close margins and that the 
extent of the surgical margin may be modified in order to preserve critical anatomy.
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A prospective, randomized, open-blinded endpoint (PROBE) trial for safety of oral apixaban vs subcutaneous 
enoxaparin for thromboprophylaxis in women with a suspected gynecologic malignancy  
S.R. Guntupallia, A. Brenneckeb, J. Sheedera, G. Chenga, K. Behbakhta, L.M. Babayanb, B.R. Corra, C. Lefkowitsc, K. Matsuod and 
D.M. Flinkb. aUniversity of Colorado Denver, Aurora, CO, USA, bUniversity of Colorado Hospital, Aurora, CO, USA, cUniversity of 
Colorado Denver, Denver, CO, USA, dKeck School of Medicine of USC, Los Angeles, CA, USA  

Objective: Rates of venous thromboembolism (VTE) after surgery for gynecologic cancer are as high as 26% for deep venous 
thrombosis (DVT) and 9% for pulmonary embolism (PE). Thromboprophylaxis with 28-day therapy of subcutaneous (SQ) 
enoxaparin is recommended for these patients, but compliance is low and costs are high. We evaluated the safety of apixaban, 
an oral factor Xa inhibitor, compared to enoxaparin for postoperative thromboprophylaxis in women with suspected 
gynecologic cancer.  

Method: A prospective randomized open-blinded endpoint study of 400 women is ongoing. Planned interim analysis was 
conducted with 116 women having completed 28 days of therapy. The primary outcome is major bleeding events. Secondary 
outcomes include VTE events, compliance, quality of life (QOL), and satisfaction. Patients were randomized 1:1 to 28 days of 
2.5 mg of apixban or 40 mg of SQ enoxaparin therapy. Women age 18–89 years with suspected gynecologic cancer undergoing 
surgery were eligible. Exclusions included history of VTE or bleeding disorder, concomitant use of SSRI, NSAIDS, or significant 
renal/liver disease.  

Results: Fifty-seven women (49%) received apixiban, and 59 (51%) received enoxaparin. Treatment arms were similar for all 
demographic characteristics. No major bleeding or VTE events were recorded. Adverse events were similar between the arms 
and included hematoma, wound dehiscence/infection, dizziness, allergic reaction, arthralgia, bruising, rash, epistaxis, vaginal 
discharge/hemorrhage, and dyspnea. Arthralgia was the most common, occurring in 4% of women (7% vs 1%, P = 0.193). 
Four patients were evaluated for suspected VTE (3.5% vs 3.4%, P = 0.972) during the treatment period; no VTE was found. 
The apixiban arm had significantly less pain (OR = 0.01, 95% CI 0.0–0.1, P < .001) and less difficulty with taking the medication 
(OR = 57.4, 95% CI 3.3–983.5, P < .001). Compliance was similar between arms (91% vs 90%, P = 0.610). Change in QOL was 
also similar (P = 0.972).  

Conclusion: Interim data suggest apixaban is a safe alternative to standard therapy for postoperative VTE prophylaxis and has 
a higher patient satisfaction rate among women with gynecologic cancer. Final safety data collection is ongoing and will 
contribute to a randomized-controlled trial for noninferiority, designed to assess efficacy between therapies.
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Supracervical hysterectomy for early-stage endometrial cancer: Does it increase cancer mortality?  
H. Machidaa, T. Takiuchia, M.A. Cicconeb, J. Garciac, L.I. Muderspacha, L.D. Romand and K. Matsuob. aUniversity of Southern 
California, Los Angeles, CA, USA, bKeck School of Medicine of USC, Los Angeles, CA, USA, cLAC+USC Medical Center, Los Angeles, CA, 
USA, dLAC+USC Medical Center - Women and Children’s Hospital, Los Angeles, CA, USA  

Objectives: To examine survival outcomes of women with early-stage endometrial cancer who underwent supracervical 
hysterectomy.  



Methods: The National Cancer Institute's Surveillance, Epidemiology and End Results Program was used to identify women 
with stage I endometrial cancer who underwent supracervical hysterectomy between 1983 and 2012 (n = 111,862). 
Propensity score matching was performed to examine cause-specific survival comparing supracervical hysterectomy and total 
hysterectomy cases on multivariable analysis to estimate adjusted-hazard ratio (HR) and 95% confidence interval (CI).  

Results: Supracervical hysterectomy was performed in 1,339 women (1.2%, 95% CI 0.5–1.9) and was independently 
associated with younger age, low-grade disease, and small tumor size on multivariable analysis (all, P < .0001). After 
propensity score matching, supracervical hysterectomy remained an independent prognostic factor for decreased cause-
specific survival compared to total hysterectomy (adjusted-HR 1.64, 95% CI 1.14–2.37, P = 0.008). (See Fig. 1.) Similar results 
were demonstrated in prematching multivariable models (adjusted-HR 1.58, 95% CI 1.26–1.98, P < 0.001). Among women 
who received radiotherapy after supracervical hysterectomy, 10-year cause-specific survival rates were similar between 
supracervical and total hysterectomy cases (84.7% vs 86.4%, P = 0.50), while supracervical hysterectomy cases had a lower 
10-year cause-specific survival rate compared to total hysterectomy cases in the absence of postoperative radiotherapy 
(92.1% vs 94.8%, P = 0.003). Among women with stage IA disease (n = 87,345), supracervical hysterectomy remained an 
independent prognostic factor for decreased cause-specific survival compared to total hysterectomy (adjusted-HR 1.81, 95% 
CI 1.37–2.39, P < 0.001). In this subgroup, supracervical hysterectomy cases had a similar 10-year cause-specific survival rate 
to total hysterectomy cases when they received postoperative radiotherapy (86.5% vs 88.3%, P = 0.63) but had a lower 10-
year rate with absence of postoperative radiotherapy (92.2% vs 95.5%, P = 0.002).  

Conclusions: Our results suggest that supracervical hysterectomy is associated with decreased survival outcome of women 
with stage I endometrial cancer and that adjuvant radiotherapy may have potential benefits in this setting.   

 

 
Fig. 1. After propensity score matching (stage I).
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Delay in time to surgery and survival in patients with type I vs type II endometrial cancer: A National Cancer Data 
Base analysis  
M.M. AlHilli, K. Tullio, P. Elson, A. Maggiotto, A. Khorana and P.G. Rose. Cleveland Clinic, Cleveland, OH, USA  

Objective: To determine patient and facility-specific factors associated with delays in time to surgery (TTS) in patients with 
type I and type II endometrial cancer (EC) and to define the impact of delay in TTS on overall survival (OS) by EC histology.  

Method: The National Cancer Data Base was queried to identify patients with EC who underwent definitive primary surgery 
between 2004 and 2013. Patients were stratified into type I (endometrioid) and type II (nonendometrioid) EC. TTS was 
defined as median (IQR) days from diagnosis to definitive surgery. Overall survival (OS) was measured from date of surgery. 



Patient, clinical, and pathologic characteristics were evaluated for associations with delay in TTS. The impact of delay in TTS 
on OS was evaluated using proportional hazards models.  

Results: Out of 284,499 patients evaluated, 82.6% had type I and 27.4% had type II EC. TTS for type I and II EC was 27 (10–
41) and 26 days (13–40), respectively. TTS increased over the study period (2004–2005 vs 2012–2013) in both groups (type 
1, 23 [8–37] days vs 28 [13–43] days; type II, 22 [9–36] days vs 28 [15–42] days). In type I EC, race (31 (12–49) vs 26 [10–41] 
to 27 [10–43] for African-Americans vs others), Charlson-Deyo Index (31 [14–31] for scores >2 vs 26 [9–41] to 28 [13–44] for 
lower scores), insurance (25 [8–39] vs 28 [13–43] to 30 [8–50] for private vs no or government insurance), and facility type 
(29 [14–44] vs 24 [5–39] to 27 [12–41] for academic vs others) exhibited the largest differences in TTS. Advanced stage was 
inversely associated with TTS (19 [1–35] days for stage IV vs 26 [12–41] to 28 [14–44] days for stages I-III). In type II EC, 
Charlson-Deyo Index and stage exhibited the largest differences in TSS (Charlson-Deyo, 31 [18–48] days for scores >2 vs 25 
[13–39] to 28 [14–42] days for lower scores; stage, 18 [4–43] days for stage IV vs 26 [13–41] to 29 [15–40] days for stages I-
III, P < 0.001). Delay in TTS was associated with worse OS (20%–22% increased risk for TTS ≥6 weeks vs <6 weeks) in early-
stage type I EC, while TTS had no significant impact on outcomes in stage I-III type II EC. A paradoxical relationship between 
longer TTS and improved OS was observed for stage IV type I and II EC.  

Conclusion: TTS increased over the study period and was worse for certain populations including African-American. Beyond 
causing patient distress and anxiety, these findings are consequential since TTS ≥6weeks was negatively associated with OS in 
stage I and II type I EC. Interventions to reduce TTS in EC are necessary given this impact on mortality. 
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The gynecologic oncology fellowship interview process: Challenges and potential areas for improvement  
G.M. Gressela, A.R. Van Arsdaleb, S.M. Diouna, D.Y.S. Kuob, G.L. Goldbergb and N.S. Nevadunskyb. aMontefiore Medical Center, 
Bronx, NY, USA, bAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA  

Objective: To conduct a survey of successfully matched gynecologic oncology fellowship applicants to assess problems 
associated with the interview process and identify areas for improvement.  



Method: After institutional review boad approval, all Society of Gynecologic Oncology (SGO) list-serve members who have 
participated in the National Residency Match Program® (NRMP) for gynecologic oncology fellowship were asked to complete 
an online survey regarding the interview process, difficulties encountered, and suggestions for improvement. Linear 
regression was used to examine the association between year of match, number of programs applied to, cost incurred, and 
overall satisfaction. Data for a cohort of respondents who matched between 2008 and 2016 were analyzed separately because 
no information exists regarding how many programs participated in the NRMP prior to 2008.  

Results: Of the 282 survey respondents, 269 were eligible. Most applicants (91.4%) applied during only 1 match cycle, 
whereas 8.2% applied more than once. Participants applied to a median of 20 programs (1–45) and were offered a median of 
14 interviews (1–43). They spent a median of $6,000 (0–$25,000), using personal savings (54.3%), credit cards (50.9%), 
family support (11.5%), or personal loans (3%) to cover costs. Interviewees spent a median of 15 (0–45) days away from 
work, and 37.2% reported difficulty arranging coverage. Those who matched lower on their list were more likely to be 
disappointed (P < 0.001) or think the process was unfair (P = 0.03). Applicants who applied to all available programs spent 
more money ($2,473 extra, P < 0.001) than those who applied based on geographical preference or quality of a program. In the 
2008–2016 cohort, linear regression showed an increase in number of programs applied to and cost per applicant over time (P 
< 0.001) controlled for number of programs available per year. Suggested options for improvement included clustering 
interviews geographically or conducting preliminary interviews at the SGO Annual Meeting.  

Conclusion: The current fellowship interview process is time-consuming and costly for applicants. Interview reform may 
reduce hardship and improve applicant satisfaction. 

Table 1. Cohort of respondents participating in the NRMP match between 2008-2016 (n=149)
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Prediction model for para-aortic lymph node metastasis in patients with locally advanced cervical cancer  
S.H. Shima, D. Kimb, S.W. Leeb, J.Y. Parkc, D.S. Suhb, J.H. Kimb, Y.M. Kimb, Y.T. Kimc, J.H. Namb, S.J. Leea, S.N. Kima and S.B. Kanga. 
aKonkuk University School of Medicine, Seoul, South Korea, bUniversity of Ulsan College of Medicine, ASAN Medical Center, Seoul, 
South Korea, cUniversity of Ulsan College of Medicine, ASAN Medical Center, Seoul, South Korea  



Objectives: To construct a prediction model for paraaortic lymph node (PALN) metastasis in locally advanced cervical cancer 
(LACC) patients before definitive chemoradiation.  

Methods: Between 2009 and 2016, all consecutive LACC patients who underwent paraaortic lymphadenectomy at two 
tertiary centers were retrospectively analyzed. A multivariate logistic model was constructed, from which a prediction model 
for PALN metastasis was developed and internally validated. Before analysis, risk grouping was predefined based on the 
likelihood ratio.  

Results: In total, 245 patients satisfied the eligibility criteria. Thirty-four patients (13.9%) had pathologically proven PALN 
metastases. Tumor size on magnetic resonance imaging and PALN status on positron emission tomography/computed 
tomography were independent predictors of PALN metastasis. The model incorporating these two predictors displayed good 
discrimination and calibration (concordance index = 0.886; 95% confidence interval = 0.825−0.947). The model categorized 
169 (69%), 52 (22%), and 23 (9%) patients into low-, intermediate-, and high-risk groups, respectively. The predicted 
probabilities of PALN metastasis for these groups were 2.9%, 20.8%, and 76.2%, respectively. 

Conclusions: We constructed a robust model predicting PALN metastasis in LACC patients that may improve clinical trial 
design and help clinicians determine whether extended-field radiotherapy is required.
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Role of lymphadenectomy and adjuvant treatment in high-risk endometrial cancer with positive lymph nodes: 
Comparison of a historical series with comprehensive surgical staging and a contemporary series with sentinel lymph 
nodes  
F. Multinua, J.A. Ducieb, A.G.Z. Erikssonb, B. Schlappeb, B.A. Clibya, S.C. Dowdya, N.R. Abu-Rustumb, A.L. Weavera, M.M. Leitaob and 
A. Mariania. aMayo Clinic, Rochester, MN, USA, bMemorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: To compare survival outcomes with systematic lymphadenectomy versus sentinel lymph node (SLN) mapping in 
patients with high-risk (HR) endometrial cancer and positive lymph nodes.  

Method: All patients treated for endometrial cancer at 2 different institutions were reviewed. At one institution, a historical 
series (2004–2008) was treated with systematic pelvic and paraaortic lymphadenectomy (LND cohort). At the second 
institution, patients were treated using an SLN mapping algorithm from 2006 to 2013 (SLN cohort). HR was defined as 
endometrioid adenocarcinoma with myometrial invasion ≥50% or nonendometrioid histology. Lymph node metastases >0.2 
mm were considered node-positive. Patients with isolated tumor cells (ITCs), stage IV disease, or synchronous cancer or who 
underwent neoadjuvant therapy were excluded. Associations with overall survival (OS) and progression-free survival (PFS) 
were evaluated using Cox models. Outcomes were compared using inverse-probability weighting (IPW) derived from 
propensity scores to adjust for covariate imbalance between the 2 cohorts. IPW-adjusted Kaplan-Meier rates are reported.  

Results: A total of 388 patients with HR endometrial cancers were identified (200 LND and 188 SLN). Of these, 93 had positive 
lymph nodes (50 [25%] and 43 [23%], respectively). Chemoradiation (CT+RT) was used in 22% of LND versus 49% of SLN 
patients (P = 0.007). At univariate analysis, SLN, grade 1-2, negative washings, and postoperative CT+RT were significantly 
predictive of better OS (P < 0.05), while grade 1-2 and postoperative CT+RT predicted PFS (P < 0.05). On multivariate analysis, 
independent predictors of OS and PFS were FIGO grade 3 and adjuvant therapy (P < 0.05). OS and PFS at 3 years were 81% 
and 72% in patients who had CT+RT, and 45% and 61% in patients with no adjuvant therapy, respectively. Three-year OS was 
61% (95% CI 46–80.2) in the LND cohort versus 87% (95% CI 74.9–100) in the SLN cohort (HR 3.09, 95% CI 0.96–9.94, P = 
0.06). Three-year PFS was 49% (95% CI 33.7–71.4) in the LND cohort and 70% (95% CI 53.8–90.3) in the SLN cohort (HR 
1.68, 95%CI 0.70—4.01, P = 0.25).  

Conclusion: Our results suggest that using an SLN mapping algorithm in patients with node-positive HR endometrial cancer 
provides similar survival outcomes and lymphatic recurrence compared to extensive lymphadenectomy. Moreover, adjuvant 
CT+RT seems to be instrumental in improving postoperative outcome. 

Table 1.  
 
Characteristic 

SLN cohort LND cohort  
P^  N=43 N=50 

Age (years), mean (SD)† 66.0 (9.6) 65.9 (11.2) 0.97 
BMI (kg/m2), mean (SD)† 29.5 (6.5) 32.1 (8.4) 0.10 
Histology†   0.39 



     Endometrioid, deeply invasive 22 (51.2%) 30 (60.0%)  
     Non-endometrioid 21 (48.8%) 20 (40.0%)  
FIGO grade, N (%)†    
     1 11 (25.6%) 5 (10.0%) 0.11 
     2 7 (16.3%) 13 (26.0%)  
     3 25 (58.1%) 32 (64.0%)  
Myometrial invasion, N (%)†   0.78 
     None 5 (11.6%) 4 (8.0%)  
     <50% 7 (16.3%) 7 (14.0%)  
     ≥50% 31 (72.1%) 39 (78.0%)  
FIGO stage (2009), N (%) 43 (100.0%) 50 (100.0%) -- 
Cervical stroma invasion, N (%)† 9 (20.9%) 8 (16.0%) 0.54 
Positive peritoneal cytology, N (%)† 13/43 (30.2%) 15/48 (31.3%) 0.92 
Pelvic lymphadenectomy, N (%) 43 (100.0%) 49 (98.0%) 0.35 
Number of pelvic nodes removed, median (IQR) 12 (6, 16) 32 (26, 42) <0.001 
Positive pelvic nodes, N (%)† 40 (93.0%) 39 (78.0%) 0.04 
Number of positive pelvic nodes among those with 
positive nodes, median (IQR) 

1 (1, 3) 2 (1, 5) -- 

Paraaortic lymphadenectomy, N (%) 23 (53.5%) 48 (96.0%) <0.001 
Number of paraaortic nodes removed, median (IQR) 4 (2, 9) 20 (12, 24) <0.001 
Positive paraaortic nodes, N (%)† 11 (25.6%) 29 (58.0%) 0.002 
Number of positive paraaortic nodes among those with 
positive nodes, median (IQR) 

1 (1, 3) 2 (1, 5) -- 

Adjuvant therapy, N (%) †   0.03 
     No adjuvant therapy 3 (7.0%) 10 (20.0%)  
     EBRT ± brachytherapy 1 (2.3%) 5 (10.0%)  
     Chemotherapy ± brachytherapy 17 (39.5%) 20 (40.0%)  
     Chemotherapy and EBRT ± brachytherapy 21 (48.8%) 11 (22.0%)  
     Unknown 1 (2.3%) 4 (8.0%)  
Abbreviations:  BMI, body mass index; EBRT, external beam radiotherapy; FIGO, International Federation of 
Gynecology and Obstetrics, IQR, interquartile range; SD, standard deviation. 
 
†Propensity scores were derived from a logistic regression model to estimate the probability of being in the SLN 
cohort that included these covariates. 
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Bowel procedures during gynecologic surgery on an enhanced recovery program (ERP): Are perioperative outcomes 
compromised?  
G. Salvo, M.D. Iniesta, J.D. Lasala, L.A. Meyer, M.F. Munsell, N. Sheth and P.T. Ramirez. The University of Texas MD Anderson 
Cancer Center, Houston, TX, USA  

Objective: Enhanced Recovery Programs (ERPs) advocate avoiding preoperative mechanical bowel preparations and routine 
use of postoperative drains, as well as early feeding, even after bowel surgery. One hypothetical concern is an increased rate of 
postoperative complications as a result of such implementations. The aim of this study was to evaluate perioperative 
outcomes of patients having a bowel procedure in an ERP compared to those undergoing non-ERP perioperative care.  

Method: Our ERP was established in November 2014. Prior to initiation, data were collected from 74 open gynecologic 
surgeries (non-ERP). The ERP group included patients from November 2014 to March 2016. We compared patients who 
underwent a bowel procedure (colostomy, ileostomy, ostomy reversals, gastric resection, ileo-ascending resection, posterior 
exenteration, small or large bowel resection) with respect to perioperative outcomes between the 2 groups. Fisher’s exact test 
and the Wilcoxon rank sum test were used to compare categorical and medians of continuous variables, respectively.  

Results: A total of 113 patients (21 non-ERP; 92 ERP) were included. There were no differences between groups in age, BMI, 
or comorbidity scores. Time to first ambulation [1 day (range, 0–5) vs 1.5 days (range, 1–4) (P = 0.0003)] and tolerating 



regular diet [1 day (range, 0–16) vs 3.5 days (range, 1–10) (P = 0.0002)] were shorter in the ERP group. Patients in the ERP 
group also had shorter median LOS [ERP vs non-ERP; 4 days (range, 1–32) vs 8 days (range, 3—29) (P = 0.0016)]. We found 
that there were no significant differences in intraoperative complications (P = 0.258), postoperative complications within 30 
days (P = 0.058), readmissions (P = 0.999), or reoperations (P = 0.060); however, rates of each of these parameters were lower 
in the ERP group. (See Table 1.)  

Conclusion: Implementation of an ERP is not associated with worse outcomes when patients undergo bowel procedures, even 
when routine bowel preparation and drains are avoided and early feeding is implemented. In fact, there were no differences in 
intraoperative or postoperative complication rates, readmissions, or reoperation rates when comparing ERP to non-ERP 
patients undergoing bowel surgery. 

Table 1: Patients characteristics. ASA score: American Society of Anesthesiologists physical status classification system 
*Complications graded according to Clavien-Dindo classification 
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Double-barrel wet colostomy is an acceptable alternative to separate bowel and urinary diversions in patients 
undergoing pelvic exenteration for gynecologic malignancies  
V. Broacha, M. Kleinb, L.C. Handa, E. Jewella, D.S. Chia, G.J. Gardnera, O. Zivanovica, N.R. Abu-Rustuma, M.M. Leitaoa and Y. Sonodaa. 
aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bNew York Medical College, Hawthorne, NY, USA  

Objective: We sought to compare the operative characteristics as well as short- and long-term complication rates between 
patients who had a double barrel wet colostomy (DBWC) versus separate urinary and bowel (SUB) diversions, among patients 
undergoing total pelvic exenteration (TPE) for gynecologic cancers.  

 
 

non-ERP (n=21) 
 

 
ERP (n=92) 

 
p-value 

Patients characteristics, median (range) 
Age (years) 
 67 (44-85) 60 (28-84) 0.1355 

BMI (kg/m2) 
 28.5 (18.9-51.6) 28.0 (17.2-45.0) 0.4334 

Charlson 
Comorbidity Score 
 

3 (1-6) 3 (0-8) 0.4349 

Operative Time 
(min) 368 (122-575) 280 (33-722) 0.2565 

Perioperative outcomes (values are shown as: median (range). All data 
presented in days 

First ambulation 1.5 (1-4) 1 (0-5) 0.0003 
First flatus 3 (1-6) 3 (0-10) 0.5890 
Regular diet 3.5 (1-10) 1 (0-16) 0.0002 
First bowel 
movement 4.5 (1-7) 4 (0-11) 0.1524 

Length of stay 8 (3-29) 4 (1-32) 0.0016 
Perioperative outcomes N (%) 

Intraoperative 
Complications 4 (19) 9 (10) 0.2577 

Postoperative 
complications  
(≤ 30 days) 

19 (90) 64 (70) 0.0579 

Grades IIIa-V* 6 (28) 18 (20) 0.3822 
Readmissions 4 (19) 16 (17) 0.9999 
Reoperations 4 (19) 5 (5) 0.0601 



Method: We performed a retrospective single-institution study of all patients undergoing TPE for gynecologic cancers from 
January 2013 (the time of the first DBWC for gynecologic cancers at that institution) to June 2016. Clinical, demographic, and 
surgical data, including operative time, estimated blood loss, duration of surgery, length of hospital stay, and complication 
data, were collected. Appropriate statistical tests were used.  

Results: A total of 19 TPEs were performed during the study period. Nine (47%) patients underwent DBWC, and 10 (53%) 
underwent SUB. No difference was found between the groups when age, BMI, EBL, length of hospital stay, history of DM, HTN, 
or pelvic RT were compared. Median operative time was 515 minutes (range 382–603) in the DBWC group versus 613 
minutes (range 457–743) in the SUB group (P = 0.008). There were no differences in rates of readmission or complications 
between the two groups, either in the immediate postoperative period (<0 days after surgery) or long term (>30 days) (see 
Table 1). When complications were subcategorized as stoma-related (including stomal necrosis, peristomal skin breakdown, 
and stomal hernia), urinary (including pyelonephritis, hydronephrosis, or acute kidney injury), or infectious (including sepsis, 
intraabdominal abscess, or surgical site infection), no differences were seen in complication rates between the DBWC and SUB 
groups.  

Conclusion: In patients undergoing TPE for gynecologic malignancy, creation of a DBWC leads to a shorter operative time, less 
bowel resection, and only 1 stoma compared to SUB. DBWC is an acceptable alternative to SUB, with similar rates of 
complication and readmission. 

Table 1. 
Variable DBWC (n=9) SUB (n=10) P 
Age, years, median (range) 66 (29 -80) 66.5 (46 – 75) 0.968 
BMI, kg/m2, median (range) 24.8 (20.1 – 35.6) 29.6 (17.4 – 42.9) 0.780 
Length of surgery, minutes, median (range)  515 (382 – 603) 613 (457 – 743) 0.008 
EBL, mL, median (range) 1200 (475 – 2800) 1400 (700 - 4150) 0.356 
Length of hospital stay, days, median (range) 14 (10 – 36) 19.5 (12 - 150) 0.133 
History of DM, n (%) 1 (11%) 1 (10%) 0.549 
History of HTN, n (%) 3 (33%) 3 (30%) 0.526 
Prior RT to the Pelvis, n (%) 8 (89%) 10 (100%) 0.474 
Readmission, n (%) 
    < 30 days 
    > 30 days  

 
5 (56%) 
7 (78%) 

 
6 (60%) 
4 (40%) 

 
0.605 
0.170 

Any Complication, n (%) 
    < 30 days 
    > 30 days 

 
6 (67%) 
7 (78%) 

 
7 (70%) 
9 (90%) 

 
0.630 
0.582 

Stoma Related Complication, n (%) 
    < 30 days 
    > 30 days 

 
1 (11%) 
1 (11%) 

 
1 (10%) 
1 (10%) 

 
0.737 
0.737 

Urinary Complication, n (%) 
    < 30 days 
    > 30 days 

 
0 (0%) 
2 (22%) 

 
1 (10%) 
2 (20%) 

 
0.667 
0.526 

Infectious Complication, n (%) 
    < 30 days 
    > 30 days 

 
4 (44%) 
1 (11%) 

 
7 (70%) 
3 (30%) 

 
0.255 
0.333 
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Accuracy of robotic cytoreduction estimates for ovarian epithelial malignancies  
J.P. Geisler and K.J. Manahan. Cancer Treatment Centers of America, Newnan, GA, USA  

Objective: Robotic surgery has become the standard for surgical treatment of early cervical and most endometrial carcinomas. 
The purpose was to determine whether this fact should hold true for epithelial ovarian malignancies (i.e., are cytoreduction 
estimates accurate?).  

Method: All patients with stage IIIc or IV ovarian carcinoma who presented for second opinions after primary surgery was 
performed robotically were offered a laparotomy and attempt at complete cytoreduction within 6 weeks of initial surgery.  



Results: Nineteen patients met the inclusion criteria. The median age of the patients was 51 years (mean 51.4, 95% CI 47.3–
55.5). Thirteen of the patients were said to have no residual disease, while 6 patients were declared optimally cytoreduced at 
the end of their robotic debulking. Significant differences in cytoreduction levels were found in 15 of 19 patients at time of 
laparotomy (P = 0.028). All 13 patients were found to have residual disease with 9 having disease greater than >1 cm and 4 
having visible disease <1 cm. All were able to be debulked to no residual. Of the 6 patients optimally robotically debulked, 4 
had disease <1 cm and 2 had gross disease >1 cm. All were able to be debulked to no residual. Overall, 15 patients had residual 
disease after robotic debulking in the upper abdomen (diaphragm, liver, infragastric omentum); 13 had residual disease on 
bowel mesentery or surface; and 9 had residual disease in the pelvis. The median hospital stay was 3 days (mean 3.53, 95% CI 
3.02–4.04).  

Conclusion: It appears to be very difficult to accurately access the level of cytoreduction at time of robotic surgery. Open 
cytoreduction can achieve no visible or palpable residual disease after a robotic surgery.
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Feasibility and safety of same-day discharge after laparoscopic radical hysterectomy for cervical cancer  
L. Philpa, K. Pulmana,b, A.L. Covensc, D. Vicusc, R. Kupetsd and L.T. Giene. aUniversity of Toronto, Toronto, ON, Canada, bTrillium 
Health Partners, Credit Valley Hospital/University of Toronto, Mississauga, ON, Canada, cSunnybrook Regional Cancer Centre, 
Toronto, ON, Canada, dCancer Care Ontario, Toronto, ON, Canada, eSunnybrook Odette Cancer Center, Toronto, ON, Canada  

Objectives: Same-day discharge after simple laparoscopic hysterectomy is common, but there is little information regarding 
same-day discharge after radical hysterectomy. This study determines the safety and feasibility of same-day discharge after 
laparoscopic radical hysterectomy for cervical cancer by evaluating rates of postoperative complications and factors 
associated with readmission to hospital.  

Methods: In this retrospective cohort study, all patients undergoing laparoscopic radical hysterectomy +/- staging 
lymphadenectomy for cervical cancer at a single institution from January 2006 to November 2015 were identified and their 
charts reviewed. Admitted patients were compared to same-day discharge patients. Rates of postoperative complications and 
admission were analyzed, and multivariate regression analysis was performed to identify factors associated with admission.  

Results: One hundred twenty-one patients were identified, of which 75 (62%) patients were discharged on the same day 
(median stay 150 minutes, range 120–190) and 46 patients (38%) were admitted postoperatively. Ten (13%) of the same-day 
discharge patients sought medical attention in the first 30 days postoperatively versus 9 (20%) of the patients admitted 
postoperatively (P = 0.17). Reasons for seeking medical attention in the same-day discharge patients included fever (n = 2), 
bleeding (n = 2), pain (n = 1), fistula (n = 2), DVT/PE (n = 1), and other (n = 2). Four of these patients were readmitted to the 
hospital in the first 30 days, and 2 required reoperation for genitourinary fistula. Only 1 patient could have potentially avoided 
seeking medical attention for pain if she was admitted postoperatively. Patients who were admitted postoperatively tended to 
be older (46 vs 41 years, P = 0.049), have longer operative times (165 vs 145 minutes, P = 0.02), have increased blood loss 
(200 vs 100 mL, P = 0.0004), have increased intraoperative complications (18% vs 1.3%, P = 0.001), and have had their 
operation prior to April 2010 (70% vs 39%, P = 0.001). On multivariate analysis, older age (OR 1.05, P = 0.03) and longer 
operative time (OR 1.02, P = 0.005) were significantly associated with admission.  

Conclusions: Same-day discharge after laparoscopic radical hysterectomy for cervical cancer is a safe option with a low risk of 
postoperative morbidity and subsequent hospital readmission.
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Experiences and attitudes towards gastrointestinal surgery skills training in gynecologic oncology fellowship: A 
survey of current and former gynecologic oncology fellows  
E.V. Connora, L.J. Moultona, C.M. Michenerb and M.M. AlHillia. aThe Cleveland Clinic Foundation, Cleveland, OH, USA, bCleveland 
Clinic, Cleveland, OH, USA  

Objective: To evaluate gastrointestinal (GI) surgery skills education in gynecologic oncology fellowship and identify factors 
associated with perceived preparedness to perform GI surgery independently.  

Method: An institutional review board-approved survey was sent to Society of Gynecologic Oncology (SGO) fellows and 
candidate members with <3 years of practice. Questions addressed demographics, operative experience, preparedness, plans 
for practice, and attitudes toward the role of gynecologic oncologists (GOs) in GI surgery. Responses were collected using 
REDCap and analyzed with descriptive statistics and univariate and multivariate analyses.  



Results: Of 374 SGO members invited to participate, 108 (29%) responded, including 38 current fellows (35%) and 53 recent 
graduates (49%). Fifteen (14%) reported >3 years of practice and were excluded. Most respondents were women (68%) and 
planned academic practice (63%). Twenty-four (26%) participated in colorectal rotations, 9 (10%) in surgical oncology 
rotations, and 31 (33%) in elective rotations. Simulation and workshops in GI surgery were available for 24% and 37% of 
respondents, respectively. Among respondents, 38% performed >30 small bowel resections; 25% reported >30 large bowel 
resections; 18% reported >30 diversion procedures; and 14% reported >10 exenterations in fellowship. Most respondents 
(96%) received GI surgery training from GOs, and 64% reported that all their fellowship attendings routinely performed GI 
surgery. Among respondents, 58% felt prepared and 59% planned to perform GI procedures independently. Most respondents 
(81%) believed GOs should perform GI procedures. Current fellows were more likely to participate in simulation and 
workshops (P = 0.02). Fellows who acted as primary surgeons, had attendings who routinely performed GI surgery, performed 
>30 small bowel resections or >10 exenterations, or received training directly from GOs were more likely to feel prepared to 
perform GI surgery after fellowship (P ≤ 0.05). Gender, colorectal rotation, and participation in simulation or workshops were 
not associated with preparedness to perform GI surgery.  

Conclusion: Less than two-thirds of gynecologic oncology fellows feel prepared and plan to perform GI procedures 
independently in practice. Quantity of operative experience, primary surgeon role, and direct training in GI skills by GOs are 
associated with preparedness to perform GI surgery.
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Nomogram predicting individual survival following recurrence in advanced stage high-grade ovarian cancer from 
NRG Oncology/Gynecologic Oncology Group randomized trials of platinum and paclitaxel  
P.G. Rosea, J. Javab, D.M. O'Malleyc, M.A. Gellerd, F.M. Muggiae, D.K. Armstrongf, M.A. Bookmang, M.F. Bradyh and L.J. Copelandi. 
aCleveland Clinic, Cleveland, OH, USA, bGynecologic Oncology Group Statistical and Data Center, Buffalo, NY, USA, cThe Ohio State 
University, Columbus Cancer Council, Hilliard, OH, USA, dUniversity of Minnesota, Minneapolis, MN, USA, eNYU Cancer Institute, 
New York, NY, USA, fJohns Hopkins Kimmel Cancer Center, Baltimore, MD, USA, gUS Oncology Research and Arizona Oncology, 
Tucson, AZ, USA, hUniversity of Buffalo, Buffalo, NY, USA, iThe Ohio State University, James Cancer Hospital, Columbus, OH, USA  

Objective: To analyze clinical prognostic factors for survival following recurrence of advanced-stage ovarian/peritoneal/tubal 
carcinoma and to develop a nomogram to predict individual survival following recurrence.  

Method: We retrospectively analyzed patients with stage III and IV ovarian/peritoneal/tubal carcinoma who underwent 
primary debulking surgery, received chemotherapy with paclitaxel and a platinum compound, and subsequently developed 
recurrence. Prognostic factors affecting survival were identified and utilized to develop a nomogram.  

Results: A total of 4,739 patients were included in this analysis. Eighty-four percent of patients had stage III and 16% had 
stage IV ovarian cancer. At a median follow-up of 88.8 months (95% CI 86.2–92.0 months), the vast majority of patients 
(89.4%) had died in follow-up, but 10.6% were still alive. The median survival following recurrence was 21.4 months (95% CI 
20.5–21.9 months). Time to recurrence following chemotherapy, clear cell or mucinous histology, performance status, stage IV 
disease, and age were significant variables used to develop a nomogram for survival following recurrence. The “adequacy 
index” of time to recurrence alone accounted for approximately 86% of the prognostic information, with the other factors 
accounting for much less. Similar results were found for patients who underwent second-look laparotomy and had a complete 
pathologic response or received intraperitoneal chemotherapy.  

Conclusion: For individuals with advanced-stage ovarian cancer who recur following standard first-line therapy, estimated 
survivals following recurrence are closely related to the time to recurrence following chemotherapy, and prognostic variables 
can be used to predict subsequent survival with high accuracy.
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Prognostic nutritional index independently predicts survival in women with epithelial ovarian carcinoma  
A.Q.M. Tran, S.A. Sullivan, D. Clarke-Pearson and P.A. Gehrig. University of North Carolina at Chapel Hill, Chapel Hill, NC, USA  

Objective: The prognostic nutritional index (PNI) has been used to assess the immunological and nutritional status of patients 
with digestive diseases. PNI has also been shown to be prognostic in various malignancies. Our aim is to investigate the 
relationship of PNI to survival in women with epithelial ovarian carcinoma (EOC).  

Method: After obtaining institutional review board approval, we conducted a retrospective review of records of women with 
EOC undergoing initial cytoreductive surgery between December 1998 and December 2006. Only women with records 



including all data points were included. Data abstracted included body mass index, date of diagnosis, date of recurrence, date 
of death, comorbidities, preoperative CA125, stage, and residual disease after surgery. PNI was calculated as 10 x serum 
albumin (g/dl) + 0.005 x total lymphocyte count (per mm3). A receiver operating characteristic (ROC) curve analysis was 
performed to determine the optimal cutoff value for PNI. Patients were divided into either high or low PNI. Statistical analysis 
included χ2 test, Kaplan-Meier survival, and Cox regression analysis.  

Results: 278 women with EOC were identified. 101 women had complete medical records and correct histology. All women 
were treated with adjuvant platinum and taxane chemotherapy. The optimal PNI score of 37.25 was determined by ROC curve 
analysis. A total of 64 patients had high PNI, and 37 had low PNI. PNI was not associated with grade, histology, age, body mass 
index, comorbidities, CA125, or stage. A total of 79 patients underwent optimal cytoreduction. PNI did not correlate with the 
ability to undergo optimal cytoreduction. Kaplan-Meier analysis revealed a significant progression-free interval (P < 0.001) 
and survival (P < 0.001) difference between patients with high and low PNI. On Cox regression analysis, when controlling for 
age, comorbidities, stage, and residual disease, PNI was shown to be an independent prognostic factor (P = 0.007).  

Conclusion: In this cohort of women undergoing primary cytoreductive surgery for EOC, PNI was an independent prognostic 
indicator of progression-free and overall survival. Investigation of the nutritional and immunologic status using the PNI could 
be a useful clinical approach for predicting long-term outcomes.
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Ultra-high volume centers result in both reduced 30-day and 90-day risk-adjusted mortality for high-grade serous 
ovarian cancer  
R. Spencera, K.E. Hackerb, L.W. Ricea, R.K. Reynoldsc, J. Griggsd and S. Uppald. aUniversity of Wisconsin School of Medicine and 
Public Health, Madison, WI, USA, bThe University of Michigan Hospitals, Ann Arbor, MI, USA, cUniversity of Michigan, Ann Arbor, 
MI, USA, dUniversity of Michigan Health Systems, Ann Arbor, MI, USA  

Objective: To compare risk-adjusted mortality rates and annual trends of 30- and 90-day mortality in ovarian cancer patients 
undergoing cytoreductive surgery by hospital volume.  

Method: The National Cancer Database (NCDB) was used to identify patients who underwent cytoreductive surgery for high-
grade serous ovarian carcinoma between 2004 and 2012. Hospitals were categorized by patient volume (low, <10 cases/year; 
intermediate, 11–20 cases/year; high, 21–30 cases/year; ultra-high, >31 cases/year). Overall risk-adjusted rates, as well as 
annual trends of 30- and 90-day mortality, were calculated and compared by hospital volume. Multivariate regression models 
were constructed to assess the independent effect of hospital volume after adjusting for medical and sociodemographic factors 
(age, race, income, Charlson comorbidity index, and insurance status), tumor factors (stage), and treatment factors (rate of 
neoadjuvant therapy).  

Results: We identified 24,827 patients. The overall risk-adjusted mortality rates for the 8-year period were 2.3%, 2.2%, 2.4%, 
and 1.8% for low, intermediate, high, and ultra-high volume centers, at 30 days; and 5.4%, 5.1%, 5.7%, and 4% at 90 days (P < 
0.05), respectively. Yearly trends revealed that ultra-high volume centers had significantly lower 30- and 90-day mortalities 
and showed a significantly better trend in improvement compared to other centers (Fig. 1).  

Conclusion: Centers that perform more than 31 ovarian cancer surgeries per year have significantly lower 30- and 90-day 
risk-adjusted mortalities than lower volume centers. Both 30- and 90-day mortalities declined more rapidly at these ultra-high 
volume centers over the study period. In addition, all centers experience more than a doubling of ovarian cancer mortality 
when 90-day mortality is compared to 30-day mortality. While 30-day mortality may be a good indicator of postoperative 
mortality, 90-day mortality may be a better outcome metric for assessing the comprehensive quality of care in initial therapy 
of ovarian cancer patients. 
 



 

 
Fig. 1. 

 

122 - Featured Poster Session  
Trends in end-of-life care and health care spending in women with uterine cancer  
B.A. Margolisa, L. Chenb, A.I. Tergasa, J.Y. Houb, W.M. Burkeb, D. Hershmanb and J.D. Wrightb. aNYP/Columbia University Medical 
Center, New York, NY, USA, bColumbia University College of Physicians and Surgeons, New York, NY, USA  

Objective: High-intensity care (HIC) including hospitalizations, chemotherapy, and other interventions at the end of life is 
common for cancer patients. Such care is costly and often of little value. We sought to identify predictors of aggressive end-of-
life care and observe trends in health care spending at the end of life for women with uterine cancer.  

Method: The NCI Surveillance, Epidemiology and End Results–Medicare database was used to identify women older than 65 
years of age whose cause of death was uterine cancer from 1998 to 2011. We examined resource utilization in the last month 
of life including 2 or more hospital admissions, 1 or more emergency department (ED) visit or intensive care unit (ICU) 
admission, or use of intravenous chemotherapy in the last 14 days of life. HIC was defined as the occurrence of any of these 
outcomes. Logistic regression models were developed to identify clinical and demographic factors associated with HIC. We 
also examined total Medicare expenditures in the last month of life.  

Results: A total of 6,039 patients were identified. The majority had stage IVB (26.8%) cancer, were white (80.0%), and had 
endometrioid tumors (47.7%). The median Medicare payment during the last month of life was $7,753. Total Medicare 
payments per beneficiary gradually rose from $7,617 (IQR, $2,515–$13,396) in 1998 to $9,208 (IQR, $3,309–$18,554) by 
2012. HIC was rendered in 54.7% of women. During the last month of life, 15.1% had more than 2 hospital admissions; 9.1% 
had a hospitalization greater than 14 days; 48.5% had an ED visit; 18.4% had an ICU admission; and 6.6% received 
chemotherapy in the last 14 days of life. Younger women, black women (OR = 1.88; 95% CI, 1.58–2.23), women with more 
comorbidities, those with stage IV tumors, those residing in the eastern United States. and women who were diagnosed more 
recently were more likely to receive HIC (P < 0.05). Overall, 3,940 (65.2%) of women received hospice services. The first 
hospice claim occurred within the last 3 days of life in 623 patients (15.8% of those who received hospice services). The 
median health care expenditure was more than 4 times as high for those who received HIC compared to those who did not 
(median $14,409 vs $3,381).  



Conclusion: HIC, including use of chemotherapy and hospital services, is common in the last month of life in women with 
uterine cancer. Such care is associated with substantial monetary expenditures and appears to be increasing.
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Using value-based tools to determine the value of bevacizumab in cervical and ovarian cancer  
H.J. Smitha, K. Cooperb, C.A. Leath IIIa, G.B. Rocquea, K.S. Bevisa, W.K. Huha and J.M. Straughn Jr.a. aUniversity of Alabama at 
Birmingham, Birmingham, AL, USA, bAuburn University, Auburn, AL, USA  

Objective: As the cost of cancer care continues to rise, there has been an increasing emphasis on the need for value-based 
drug pricing for oncology patients. Our objective was to assess the value of bevacizumab (BEV) in recurrent or metastatic 
cervical cancer (CC) and recurrent platinum-resistant ovarian cancer (OC).  

Method: Two methods of assessing value were used, the ASCO Value Framework (AVF) and DrugAbacus. AVF uses clinical 
benefit and toxicity to calculate net health benefit (NHB), which can be compared to costs to reflect value. GOG 240 and 
AURELIA were used to calculate the NHB for BEV in CC and OC. Based on trial design, NHB was calculated using survival data 
for CC and OC. DrugAbacus calculates a value-based price (Abacus price) based on components of value that can be modified. 
These include cost per life-year ($12,000–$300,000), toxicity discount (0–30%), novelty (1–3x), cost of development (1–3x), 
and prognosis (1–3x) modifiers. The cost of $108,000 per life-year was chosen for our initial evaluation. This was varied to 
determine the point at which the Abacus price exceeded the actual price of BEV in CC or OC. We also evaluated the impact of 
modifiers by varying the toxicity discount and the novelty, cost of development, and prognosis modifiers.  

Results: Using AVF, the NHB for BEV versus standard chemotherapy was 25.0 for CC and 31.6 for OC at an increase in cost of 
$57,477 and $49,266, respectively. The actual cost of BEV in DrugAbacus is $10,948/month. Using $108,000 per life-year, the 
Abacus price for CC was $9,529/month compared to $3,506/month for OC. If the cost per life-year was increased to $132,000, 
the Abacus price in CC exceeded the actual price at $11,647/month and increased to $4,286/month in OC. At the maximum 
novelty modifier, the Abacus price increased for CC and OC ($29,588 and $10,519, respectively). Similar results were found 
with the cost of development and prognosis modifiers suggesting more value in CC. The toxicity modifier had minimal impact 
on the Abacus price.  

Conclusion: AVF suggests that the addition of BEV to standard chemotherapy provides a modest NHB in CC and OC at a 
significant increase in cost. DrugAbacus indicates that BEV provides substantially more value in CC than in OC. These tools are 
widely available and can assist oncologists in making value-based choices for their patients.

 

124 - Featured Poster Session  
Role of perioperative complications and adjuvant therapy patterns on racial disparity in survival among elderly 
women with high-grade endometrial cancer  
H.K. Park, J. Ruterbusch and M.L. Cote. Karmanos Cancer Institute/Wayne State University, Detroit, MI, USA  

Objective: Non-Hispanic black (NHB) women are disproportionately affected by high-grade endometrial cancer and 
experience poorer survival compared to their non-Hispanic white (NHW) counterparts. We examined the racial disparities in 
perioperative complications and their effects on adjuvant therapy patterns and survival among elderly women with high-
grade endometrial cancer.  

Method: NHB and NHW women 66 years of age or older who underwent primary surgical treatment for high-grade 
endometrial cancer between 2000 and 2011 were identified from the Surveillance, Epidemiology and End Results–Medicare 
database. Perioperative complications, receipt and timing of adjuvant therapy, and overall survival (OS) were examined using 
multinomial logistic regression, Kaplan-Meier estimates, and Cox proportional hazards regression.  

Results: A total of 8,328 women (7,264 NHW, 1,064 NHB) met eligibility for analysis. NHB women had more perioperative 
complications (54% vs 48%, P = 0.0002) compared to NHW women. Having 3 or more perioperative complications was 
associated with adjuvant therapy delay (OR 2.04, 95% CI 1.53–2.72) and omission (OR 1.25%, 95% CI 1.06–1.48). Race was 
not associated with adjuvant therapy omission or delay after adjusting for perioperative complications and other prognostic 
variables. When stage I was excluded, NHB women were more likely to experience omission (OR 1.34, 95% CI 1.03–1.73) but 
not delay in adjuvant therapy. Having 3 or more perioperative complications had a stronger effect on 1-year OS (stage I-II HR 
2.25, 95% CI 1.75–2.89; stage III-IV HR 1.66, 95% CI 1.32–2.09), and this pattern was also suggested for 5-year OS. Adjuvant 
therapy omission was not associated with OS for stage I-II, but was associated with increased mortality at 1 year in stage III-IV 
(HR 2.12, 95% CI 1.75–2.55). Adjusting for perioperative complications and adjuvant therapy delay or omission attenuated the 



association between race and 1-year OS, but poorer 5-year OS persisted among NHB women with stage III-IV disease (HR 1.35, 
95% CI 1.11–1.63).  

Conclusion: NHB women experienced more perioperative complications and were less likely to receive adjuvant therapy for 
advanced-stage disease than their NHW counterparts. Disparities in surgical outcome and adjuvant therapy may partly explain 
the decreased short-term, but not long-term, survival in NHB women.

 

125 - Featured Poster Session  
The revolving door: Ovarian cancer readmissions in New York State  
J. Parker, N. Crnosija, A. Plair, T. Griffin and M.S. Henretta. SUNY Stony Brook, Stony Brook, NY, USA  

Objective: As health care costs rise in the United States, 30-day readmission remains a target for reform. Ovarian, fallopian 
tube, and primary peritoneal cancer (O/FT/PPC) patients may undergo radical surgery, have comorbid conditions, and have 
disease sequelae that contribute to readmission. Readmission rates for O/FT/PPC patients range from 13% to16%. While 
earlier studies have evaluated readmission at single institutions, this study aimed to determine the 30-day readmission rate in 
O/FT/PPC patients and factors influencing readmission in New York state across hospital systems.  

Method: The New York Statewide Planning and Research Cooperative System database collects patient-level data for inpatient 
and outpatient encounters. After institutional review board and New Yorl State Department of Health approval, data from 
January 1, 2008, to December 31, 2014, were extracted. Patients age 18 years and older admitted to a hospital with a diagnosis 
of O/FT/PPC were included. We collected demographic data, the number readmitted within 30 days, indication for 
readmission (ICD-9 codes), New York region, hospital type (academic, teaching, community), cost, and discharge disposition.  

Results: A total of 14,803 O/FT/PPC patients were admitted during the study period. Of these patients, 712 (4.8%) had an 
episode of readmission within 30 days of discharge, and 217 of those (30.5%) had more than one series of readmission. The 
factors statistically associated with 30-day readmission were hospital type (academic and teaching), insurance type, and New 
York region (Manhattan). Readmissions were as costly as index admissions, with readmissions totaling $53,634,225 in 7 years. 
Patients who were readmitted were more likely to die in the hospital or be discharged to hospice. (See Table 1.)  

Conclusion: In the largest study of O/FT/PP cancer patient readmissions published to date that captures readmission across 
hospitals in New York state, the readmission rate was lower than previously published. Hospital type, region of care, and 
insurance type were significant contributors to hospital readmission. Differences in regions and hospital types may be a 
reflection on quality of care or the aggressiveness of care. As readmitted patients were more likely to die in the hospital or be 
discharged to hospice, future attention should be given to early initiation of hospice services. 

Table 1. The revolving door – ovarian cancer readmissions in New York State 
 

  
Not readmitted 

(n=14,091) 
Readmitted 

(n=712) p value 
Age 64.1 (14.0) 63.4 (14.0) 0.980 
Hospital Type     
   Academic 3,116 (21.0%) 192 (27.0%) 0.002 
   Teaching 4,015 (27.1%) 237 (33.3%) 0.004 
   Community 6,846 (46.2%) 272 (38.2%) <0.0001* 
   Missing 125 (0.8%) 11 (1.5%)   
Insurance Type     
   Self-pay/Medicaid 1,198 (8.1%) 56 (7.9%) 0.200 
   Medicare 6,214 (42.0%) 282 (39.6%) 0.023* 
   Private Insurance 6,599 (45.0%) 371 (52.1%) 0.025 
   Other/Missing 82 (0.6%) 3 (0.4%)   
NYS Region     0.0023** 
Discharged to hospice 992 (7.0%) 148 (20.8%) <0.0001 
In-hospital death 1,064 (7.6%) 132 (18.5%) <0.0001 

 
* Significant in that fewer patients were readmitted 
** Association found between differences across NYS regions   
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Validating computerized tomography morphometric ratios in relation to clinical and pathological characteristics in 
endometrial cancer patients  
F.L. Bahaduea, A.Y. Abdelbadeea,b, R.M. Paspulatia, M.A. Bedaiwyc, L.M. Ciancibelloa, G. Andersona and K.M. Zanottia. aUniversity 
Hospitals Case Medical Center, Cleveland, OH, USA, bAssiut University, Assiut, Egypt, cUniversity of British Colombia, Vancouver, BC, 
Canada  

Objective: Metabolic syndrome (MS) is characterized by dyslipidemia, diabetes, cardiovascular disease, and cancer. In 
addition to general obesity, the distribution of body fat is also independently associated with the MS. We sought to validate 
whether a novel quantitative technique utilizing CT morphometric ratios (CTMRs) to measure adipose distribution can predict 
medical comorbidities associated with MS. We then applied this technique to examine pathological characteristics associated 
with visceral adiposity in endometrial cancer (EC) patients.  

Method: We conducted a retrospective cohort study of 233 patients who underwent CT imaging within 1 year of diagnosis of 
EC between 2008 and 2014. Visceral and subcutaneous fat volumes were quantified through average volume estimation of CT 
slices taken at 3 levels: waist, L3-L4, and L4-L5 using Intellispace Portal software. Ratios of visceral to subcutaneous fat at the 
3 levels were calculated (waist, L3-L4, and L4-L5 V/S). CTMRs were tested versus medical comorbidities and pathological 
characteristics using univariate and multivariate logistic regression.  

Results: Mean BMI was 33.85 (17.8–78). On univariate logistic regression, visceral to subcutaneous adipose ratios were 
significant predictors for diabetes, hyperlipidemia, hypertension, and myocardial infarction (Table 1). After adjusting for age 
and race, multivariate analysis revealed visceral to subcutaneous adipose ratios to be significant predictors for diabetes, 
hyperlipidemia, renal disease, and myocardial infarction. BMI was used as a reference model. We then applied this technique 
for evaluating EC pathologic characteristics in these same patients. A predominant visceral distribution of adipose as reflected 
in waist V/S significantly predicted advanced FIGO stage (OR 2.41, 95% CI 1.41–5.09, P = 0.02) and lymph-vascular space 
invasion (OR 2.66, 95% CI 1.18–5.97, P = 0.01), but not histologic subtype.  

Conclusion: CTMR is a valid method for measuring visceral obesity and predicts conditions associated with MS in EC patients. 
It also predicts higher rates of LVSI and FIGO stage at presentation, regardless of histologic subtype. These preliminary data 
lend evidence to the theory that a visceral distribution of adipose tissue may influence metastatic potential in patients with EC. 

Table 1. Univariate & Multivariate logistic regression models for Computerized Tomography morphometric ratios (CMTR) in 
relation to clinical and pathological characteristics 

 Univariate logistic regression models 

Comorbidities 
and 

pathological 
characteristics 

Waist V/S ratio L2-L3 V/S ratio L4-L5 V/S ratio BMI 

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p 

Diabetes 
mellitus 

0.97 
(0.46 – 1.96) 

0.94 2.93 
(1.24 – 6.95) 

0.01 4.41 
(1.57 – 12.37) 

0.005 1.04 
(1.01 – 1.08) 

0.005 

Hypertension 0.79 
(0.42 – 1.49) 

0.47 2.24 
(0.81 – 6.15) 

0.12 3.71 
(1.02 – 13.52) 

0.04 1.05 
(1.01 – 1.09) 

0.008 

Myocardial 
infarction 

2.73 
(1.19 – 6.25) 

0.01 3.02 
(0.58 – 15.49) 

0.18 3.9 
(0.63 – 24.14) 

0.14 1.004 
(0.94 – 1.08) 

0.91 

Renal disease 0.89 
(0.29 – 2.74) 

0.84 7.57 
(2.51 – 22.84) 

0.0003 5.52 
(1.59 – 19.17) 

0.007 1.02 
(0.98 – 1.06) 

0.33 

Hyperlipidemia 0.92 
(0.49 – 1.71) 

0.79 2.44 
(1.05 – 5.69) 

0.03 5.56 
(1.84 – 16.78) 

0.002 1.01 
(0.98 – 1.04) 

0.39 

Advanced FIGO 
stage (III,IV)  

2.51  
(1.18 – 5.37) 

0.01 0.66  
(0.27 – 1.64) 

0.37 0.63  
(0.21 – 1.88) 

0.41 0.99  
(0.96 – 1.03) 

0.78 

LVSI 2.57 (1.16 – 
5.67) 

0.01 1.23  
(0.54 – 2.85) 

0.62 1.32  
(0.49 – 0.35) 

0.58 0.97  
(0.94 – 1.01 

0.16 

Non-
endometroid 
subtype 

1.44  
(0.76 – 2.71) 

0.26 1.81  
(0.80 – 4.10) 

0.15 2.21  
(0.84 – 5.81) 

0.11 0.95  
(0.92 – 0.99) 

0.01 



 Multivariate logistic regression models 

Comorbidities 
and 

pathological 
characteristics 

Waist V/S ratio L2-L3 V/S ratio L4-L5 V/S ratio BMI 

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p 

Diabetes 
mellitus 

  4.13 
(1.67 – 10.24) 

0.002 6.56 
(2.21 – 19.49) 

0.001 1.04 
(1.01 – 1.07) 

0.009 

Hypertension       1.06 
(1.02 – 1.11) 

0.001 

Myocardial 
infarction 

2.66 
(1.14 – 6.18) 

0.02       

Renal disease   7.85 
(2.59 – 23.72) 

0.0002     

Hyperlipidemia     3.45 
(1.13 – 10.56) 

0.03   

Advanced FIGO 
stage (III,IV) 

2.41  
(1.41 – 5.09) 

0.02       

LVSI 2.66  
(1.18 – 5.97) 

0.01       

Abbreviations: V/S, Visceral/Subcutaneous; OR, Odd’s ratio; CI, Confidence interval; BMI, Body mass index; FIGO, the 
international federation of gynecology and obstetrics; LVSI, lymph-vascular space invasion 
Bold signifies p value < 0.05 
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Village based screening: A cervical cancer prevention service platform for rural women in Zambia  
L.F. Pindera,b, M.H. Mwanahamuntuc,d, S. Chiseleb, S. Chirwac, J. Matamboc and G.P. Parhama,b. aUniversity of North Carolina at 
Chapel Hill, Chapel Hill, NC, USA, bUniversity Teaching Hospital, Lusaka Zambia, Lusaka, Zambia, cCentre for Infectious Disease 
Research in Zambia, Lusaka, Zambia, dUniversity of Zambia School of Medicine, Lusaka, Zambia  

Objective: Rural women in low- and middle-income countries (LMICs) are at particular risk of presenting with locally 
advanced cervical cancer because of lack of access to early detection and treatment services. In 2011, the Zambian government 
established the Ministry of Chiefs and Traditional Affairs. We leveraged the traditional governance system of local chiefs to 
establish “screen and treat” cervical cancer prevention service platforms within their Chiefdoms.  

Method: Prior to each “screen and treat” event, Ministry officials contacted local chiefs to obtain their endorsement. 
Afterward, the cervical cancer prevention outreach team visited the local chiefs to explain the screening process. Using their 
local communication system, the chiefs informed the women within their Chiefdoms, who then assembled for educational talks 
on cervical cancer. The clinical team then provided cervical cancer prevention services utilizing visual inspection with acetic 
acid (VIA) for screening, thermocoagulation for treatment, and referral of complex lesions to nearby government health 
facilities.  

Results: During the 2016 reporting period, 8,292 women received screening for cervical cancer. One hundred and eighty-five 
women (2.2%) had VIA positive findings. Of the 185 women who tested positive, 103 (55.7%) were treated with same-day 
thermocoagulation; 56 (30.3%) were referred to a regional government health facility for LEEP; and 13 (7.0%) were referred 
for suspected invasive cervical cancer (ICC).  

Conclusion: The Village-Based Screening cervical cancer prevention approach provides a novel and unprecedented 
collaboration with local African chiefs to creatively disrupt systemic barriers to cervical cancer prevention confronted by rural 
African women.

 

128 - Featured Poster Session  
A preoperative algorithm for the management of primary ovarian cancer: A process and outcome evaluation  
R.A. Cowana, J. Sprossa, D. Sarasohna, K. Long Rochea, Y. Sonodaa, G.J. Gardnera, O. Zivanovica, N.R. Abu-Rustuma, Y. Lakhmanb 
and D.S. Chia. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bMemorial Sloan-Kettering Cancer Center, New York, 
NY, USA  



Objective: We previously published a predictive model in which the suboptimal rate at primary debulking surgery (PDS) for 
advanced ovarian carcinoma was directly proportional to a predictive value score based on 9 clinical and radiologic criteria. 
The algorithm was implemented into clinical practice. The objectives of this study were to determine the feasibility of 
implementing such an algorithm and to determine the accuracy of the predictive value score.  

Method: From April 2015 to August 2016, all patients seen by a gynecologic oncologist and deemed medically appropriate for 
surgical management at our institution were assigned a predictive value score. Patients with a score of 0–6 were deemed low-
risk for a suboptimal surgical outcome and were recommended to have PDS with optional laparoscopy. Patients with a score 
greater than or equal to 7 were considered high-risk for a suboptimal surgical outcome and were triaged to laparoscopic 
assessment of resectability. Resectability was determined by the surgeon. Surgical outcomes were collected and evaluated.  

Results: A total of 132 patients were scored and began treatment. Six patients were excluded for nonovarian pathology, and 
11 patients were excluded for proceeding to neoadjuvant chemotherapy without laparoscopic evaluation, per patient request, 
leaving 114 evaluable cases. Eighty-nine patients were assigned low-risk scores, and 80 (90%) of these patients had an 
optimal surgical outcome. Twenty-five patients were assigned high-risk scores. Of these, 24 underwent laparoscopic 
evaluation: 12 were deemed unresectable and triaged to NACT; 12 underwent PDS, with 11 optimal outcomes and 1 
suboptimal. (See Fig. 1.) Using our algorithm, 90% of low-risk patients had an optimal cytoreduction; while only 52% of high-
risk patients underwent PDS, the majority of these had an optimal outcome (92%).  

Conclusion: Implementation of a preoperative algorithm using a predictive model to determine resectability at time of PDS 
for ovarian cancer is feasible. The predictive value score is accurate. With external validation, this tool might be helpful in 
pretreatment assessment and counseling. 

 

Fig. 1. 
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A novel frailty index is associated with sarcopenia and independently predicts survival in advanced ovarian cancer  
A. Kumara, S.R. DeJongb, M. McGreeb, A.L. Weaverb, B.A. Clibyb and C.L. Langstraatb. aMayo Clinic College of Medicine, Rochester, 
MN, USA, bMayo Clinic, Rochester, MN, USA  

Objective: Frailty is defined as a clinical state in which an individual has an accumulation of deficits that makes them more 
vulnerable to physiologic stressors and is associated with poor health care outcomes. We aim to evaluate a novel frailty index 
(FI) for its association with outcomes in advanced ovarian cancer (OC) patients undergoing primary debulking surgery (PDS).  

Method: Patients undergoing PDS for stage IIIC/IV OC between 2003 and 2011 were included. The FI includes 32 factors that 
are part of routine previsit questionnaires for all patients in the institution. FI was defined as a proportion of deficits out of 32 
potential deficits. Associations were assessed using logistic regression and Cox proportional hazards regression.  



Results: A total of 535 patients were studied; 78% had stage IIIC disease; and the mean age was 64.3 years (SD = 11.3). The 
median FI was 0.14 (range 0.06–0.63), which is a median of 4.5/32 deficits reported. FI was correlated with a measure of 
sarcopenia, mean skeletal muscle attenuation, as measured by computerized tomography (r = –0.50, P < 0.001). Overall 
survival for the entire cohort was 39.6 months. Overall survival was significantly better for patients in the lowest FI quartile 
(less frailty) compared to patients in the highest quartile (median OS, 52.2, 42.2, 42.2, vs 26.6 months, P < 0.001). FI was 
independently associated with death after adjusted for known risk factors (age, ASA score, stage, histology, and residual 
disease). The proportion of patients with an Accordion grade 3+ complication did not significantly vary across the FI quartiles 
(19.0%, 17.1%, 20.6%, and 28.0%; P  = 0.14); however, there was a significant association between FI quartile and 90-day 
mortality (4.4%, 5.7%, 5.6%, 15.9%; P  = 0.002) and the ability to initiate chemotherapy within 42 days (78.6%, 74.8%, 77.7%, 
63.0%; P  = 0.045). These associations did not retain statistical significance after adjusting for known risk factors.  

Conclusion: Frailty is a common finding in patients with OC. The FI correlates with CT scan measurements of sarcopenia. 
Increasing FI is associated with poorer OS and other surgical outcomes. Routine assessments of frailty can be incorporated 
into patient counseling and decision making. Investigations on etiology of frailty and interventions to improve frailty are 
needed in OC patients. 

 

Fig. 1. Overall survival by frailty index quartile 
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Association of statin use and disease specific survival for women with type II endometrial cancers: Retrospective 
analysis of a 15-year experience  
A.R. Van Arsdale, H. Strickler, G.L. Goldberg and N.S. Nevadunsky. Albert Einstein College of Medicine/Montefiore Medical Center, 
Bronx, NY, USA  

Objective: Statin use has been associated with decreased incidence and/or death from various cancers including 
nonendometrioid (type 2) endometrial cancers. Initial data for this subpopulation, published by our institution, showed an 
association between statin use and disease-specific survival (DSS). We present an update to include patients treated within the 
past 5 years and additional follow-up for the initial cohort.  

Method: Under institutional review board approval, all patients treated for type 2 endometrial cancer at Montefiore Medical 
Center from January 1, 1999, to August 31, 2015, were reviewed. Statin use, age, BMI, race, diabetes, hyperlipidemia, 
hypertension, metformin, aspirin, and antihypertensive medications were obtained from anesthesia records on the day of 



surgical staging. Stage was determined by the 1988 FIGO criteria. Cause and date of death were obtained by reviewing records 
and the National Death Index. Selected patient and tumor characteristics at time of diagnosis were summarized as 
appropriate. DSS was estimated by using the Kaplan-Meier method, and the log rank test was used to compare survival 
between statin users and nonusers. Univariable and multivariable Cox proportional hazard regression models were fit to 
determine statin use and its association with disease-specific mortality.  

Results: 621 patients were available at the time of review; 218 patients had died of disease; and median follow-up was 2.04 
years (0.02–16.4 years). DSS was greater for women with type 2 endometrial cancer taking statin therapy at time of 
diagnosis/staging compared to women not using statins (log rank test, P = 0.0003). The relationship remained significant 
(hazard ratio [HR] = 0.63, 95% CI, 0.43–0.93) after adjusting for age, BMI, clinical stage, radiation, and other factors. Statin and 
aspirin use were further stratified, and a possible effect modification was noted, with those users of both a statin and aspirin 
having the best survival outcomes (HR = 0.34, 95% CI, 0.18–0.67, P = 0.002).  

Conclusion: Statin use was associated with improved DSS from type 2 endometrial cancer in a population accrued over a 15-
year period. Prospective study with biomarkers of putative mechanistic pathways is needed to better understand the 
association of improved DSS for women with type 2 endometrial cancer who are taking statins. 

 

Fig. 1. Kaplan-Meier survival estimates 
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Adjuvant pelvic radiation sandwiched between paclitaxel/carboplatin chemotherapy in women with completely 
resected uterine serous carcinoma (USC): A prospective phase II trial update  
E.M. Millera, S. Viswanathanb, S. Lia, K. Mehtac, H.O. Smithc, D. Smotkinc, D.Y.S. Kuoc, G.L. Goldbergc, M.H. Einsteind and M. 
Frimerc. aMontefiore Medical Center, Bronx, NY, USA, bAlbert Einstein College of Medicine, Bronx, NY, USA, cAlbert Einstein College 
of Medicine/Montefiore Medical Center, Bronx, NY, USA, dRutgers New Jersey Medical School, Newark, NJ, USA  

Objective: We prospectively evaluated, in a phase II trial, patients with completely resected uterine serous carcinoma (USC) 
treated with radiation sandwiched between carboplatin/paclitaxel (C/T) prior to and after radiation. These are updated 
toxicity and survival results with long-term follow-up.  

Method: From 1999 to 2009, surgically staged patients with completely resected USC were enrolled in a phase II trial to 
receive 3 cycles of T 175 mg/m2 and C (AUC 6–7.5) every 21 days, followed by radiotherapy and an additional 3 cycles of T/C 
at AUC 5-6 (6C+RT). Survival benefit was seen in the initial 72 patients, and patients were treated off protocol after study 
closure. Data were analyzed until 2015. Patients who completed at least 3 cycles of chemotherapy and radiation were 
considered evaluable. Toxicity was graded according to NCI CTCAEv4.0. Demographic and clinical variables were examined 
using descriptive statistics. Toxicity scores were derived for cycles 1–3 and 4–6, and their difference was compared using Sign 
rank test. Kaplan-Meier and log-rank tests were used to compare survival probabilities.  

Results: 140 patients (median age 68) were enrolled, of which 132 were evaluable; 56%, 29%, and 15% of patients were of 
black, white, and other race, respectively. Ninety-nine patients (75%) had stage I/II disease, and 33 (25%) had completely 
resected stage III/IV disease. A total of 107 patients completed 6C+RT. For evaluable patients with stage I/II disease, 2- and 5-



year OS were 96% and 81% (median not met) and 2- and 5-year OS for stage III/IV disease were 62% and 17% (median 28 
months, see Fig. 1), respectively. Of 747 chemotherapy cycles administered, there were 159 (21%) grade 3 (G3) and 101 
(13%) grade 4 (G4) hematologic toxicities. When toxicity in cycles 1–3 was compared with that in 4–6, more neutropenia 
occurred in cycles 1–3 (signed rank = 0.03) and more thrombocytopenia in cycles 4–6 (signed rank < 0.01). G3/4 
nonhematologic toxicities occurred in 50 (6.7%) cycles, including infectious (10), neurologic (9), VTE (7), metabolic (8), and 
gastrointestinal (6). There was one treatment-related death (sepsis).  

Conclusion: Long-term follow-up of this prospective trial shows that radiation sandwiched between C/T is well-tolerated in 
women with all stages of completely resected USC. Long-term survival rates, particularly for women with stage III/IV disease, 
support use of this treatment routinely. 

 

Fig. 1. Kaplan-Meier overall survival for stage I/II v stage III/IV disease for patients that completed at least 3 cycles of 
chemotherapy and radiation 
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Intraperitoneal chemotherapy following neoadjuvant chemotherapy and optimal cytoreductive surgery  
K. Bixela, M.H. Vettera, D.E. Cohnb, J.M. Fowlera, L.J. Copelanda, D.M. O'Malleyc, R. Salania and F.J. Backesa. aThe Ohio State 
University, James Cancer Hospital, Columbus, OH, USA, bThe Ohio State University, Columbus, OH, USA, cThe Ohio State University, 
Columbus Cancer Council, Hilliard, OH, USA  

Objective: Intraperitoneal (IP) chemotherapy following neoadjuvant chemotherapy (NACT) and interval debulking surgery 
(IDS) is feasible; however, the effect on survival remains unclear. This study compared the outcomes of patients treated with 
IP chemotherapy with those receiving intravenous (IV) chemotherapy alone following NACT and optimal IDS.  

Method: In this retrospective review, patients with stage III/ IV epithelial ovarian cancer treated at our large academic 
medical center between January 2006 and December 2014 were identified using ICD 9, ICD 10, and CPT codes. Inclusion was 
limited to patients older than 18 years who received NACT, had complete/optimal IDS, and received either IP (>1 cycle) or IV 
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chemotherapy following surgery. Patients with incomplete records were excluded. Primary outcomes were progression-free 
survival (PFS) and overall survival (OS) measured from date of completion of chemotherapy.  

Results: Of the 85 patients meeting inclusion criteria, 34 received IP and 51 received IV chemotherapy following IDS. Patients 
in the IV group were older (67.3 vs 58 years, P < 0.001) and more likely to have a performance status >1 (21.6% vs 0%, P = 
0.005). There were no differences in BMI, stage, histology, grade, number of cycles of NACT, radicality of surgery, residual 
disease after surgery, time to initiation of adjuvant therapy, number of cycles of chemotherapy received postoperatively, and 
maintenance chemotherapy. All patients received platinum/taxane-based NACT. Among patients receiving IP chemotherapy, 
76% were able to complete 3 or more cycles of IP chemotherapy. Grade 3–4 toxicities were rare in both groups, and there was 
one treatment-related death (IV group). Mean follow-up time was 30.4 months and 28.9 months in the IP and IV groups, 
respectively. There were no significant differences between the IP and IV groups with respect to rate of recurrence (82.4% vs 
88%, P = 0.531), PFS (11.1 vs 8.9 months, P = 0.223), and OS (32.6 vs 32.9 months, P = 0.993).  

Conclusion: This study supports the feasibility of IP chemotherapy after NACT and optimal IDS; however, it was unable to 
demonstrate improvement in survival as compared with IV chemotherapy. Further prospective, multiinstitutional studies will 
be required to definitely determine the effect of IP chemotherapy on survival in this patient population. 

 

Fig. 1. Progression Free Survival. Fig. 2. Overall Surival.
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Neoadjuvant chemotherapy for advanced ovarian, fallopian tube and peritoneal cancer: An ancillary study of GOG 262  
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Hospital/Harvard University, Boston, MA, USA, dArizona Oncology (US Oncology Network), Phoenix, AZ, USA, eStanford University, 
Stanford, CA, USA, fGynecologic Oncology Group Statistical and Data Center, Buffalo, NY, USA, gThe University of Oklahoma, 
Oklahoma City, OK, USA, hWomen and Infants Hospital, Brown University, Providence, RI, USA, iUniversity of Pennsylvania, 
Philadelphia, PA, USA, jFox Chase Cancer Center, Philadelphia, PA, USA, kUniversity of Colorado Denver, Aurora, CO, USA, 
lUniversity of Alabama at Birmingham, Birmingham, AL, USA, mThe Ohio State University, Columbus Cancer Council, Hilliard, OH, 
USA, nMinnesota Oncology Hematology PA, US Oncology, Edina, MN, USA, oIndiana University School of Medicine, Indianapolis, IN, 
USA  

Objective: To determine the demographic, clinicopathologic, and outcomes of patients with advanced ovarian, fallopian tube 
and peritoneal cancer after neoadjuvant chemotherapy under GOG study 262  

Method: Data were extracted from records of all women who underwent neoadjuvant chemotherapy. The χ2 test was used to 
assess similarities in the distribution of categorical variables, and the Kaplan-Meier method was used to estimate probabilities 
of survival.  

Results: Of 692 women randomized to weekly versus every 3-week treatment, 88 (13%) patients underwent neoadjuvant 
chemotherapy; 44 (13%) of which had weekly paclitaxel and 44 (13%) had every 3-week paclitaxel. Seventy-eight (89%) of 
these women underwent planned cytoreductive surgery. Of those who underwent neoadjuvant chemotherapy, 74 (84%) 



opted for bevacizumab. The median age of those underwent neoadjuvant chemotherapy was 63.6 years, with performance 
status of 0 at 41%, 1 at 48%, and 2 at 11%. Stage II, III, and IV disease account for 1%, 60%, and 39% of patients, respectively. 
The median progression-free survival of these patients was 14.9 months, and median overall survival was 41.9 months.  

Conclusion: The mean age of patients who underwent neoadjuvant chemotherapy was 3 years older than those who did not. 
The results of a propensity score analysis will be presented which identifies patient characteristics associated with the 
selection of neoadjuvant treatment and adjusts the survival comparison with those patients who chose primary surgery for 
imbalances in prognostic factors.
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Neoadjuvant chemotherapy vs primary debulking surgery: A propensity score matched cohort analysis of survival  
E.L. Barber, L. Van Le and S.B. Dusetzina. University of North Carolina at Chapel Hill, Chapel Hill, NC, USA  

Objectives: To compare overall survival among patients undergoing primary debulking surgery (PDS) to neoadjuvant 
chemotherapy (NACT) in a propensity score-matched cohort of epithelial ovarian cancer patients treated in the United States.  

Methods: We identified incident cases of stage III and IV epithelial ovarian cancer treated with both chemotherapy and 
surgery in the National Cancer Database, which captures 70% of all incident U.S. cancer cases from 2006 to 2012. A propensity 
score was calculated for each patient and a matched sample created using single nearest neighbor matching without 
replacement to balance measurable confounders between groups. Survival analysis was performed with flexible parametric 
models and restricted mean survival time given violation of the proportional hazards assumption. Stratified analysis was 
performed by stage and age.  

Results: 44,361 patients were identified, 19.8% (n = 8,773) of whom underwent NACT. Of those receiving NACT, 95.2% (n = 
8,353) were matched successfully one-to-one to similar patients receiving PDS. In this matched cohort, there were no 
significant or clinically meaningful differences in age (64.1 years vs 64.4 years), race (P = 0.20), insurance (P = 0.36), histology 
(P = 0.24), grade (P = 0.58), stage IV disease (P = 0.43), or comorbidities as measured by the Charlson score (P = 0.31) between 
NACT and PDS patients. For stage III disease, PDS was associated with improved survival. Restricted mean survival time 
(RMST) was 48.6 months for PDS and 42.5 months for NACT (HR 1.17, 95% CI 1.12–1.22). For stage IV disease, there was no 
difference in survival (RMST PDS 39.4 months vs NACT 39.5 months; HR 0.99, 95% CI 0.93–1.05). However, for those both 
older than 65 years and with stage IV disease, NACT was associated with a survival benefit (RMST PDS 36.3 months vs NACT 
38.1 months; HR 0.92, 95% CI 0.85–0.99).  

Conclusions: In this large propensity score-matched cohort, we found a survival benefit for NACT over PDS for patients who 
are older than 65 years with stage IV disease. This observational study design is subject to selection bias as patients receiving 
NACT tend to have higher disease burden and be in poorer health than PDS patients in ways that cannot be fully adjusted for. 
Even in the face of this selection bias, a benefit to NACT was found. NACT may offer improved survival over PDS for select 
groups of patients.
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Adjuvant chemotherapy and radiotherapy compared with radiotherapy alone in women with early-stage high-risk 
endometrial cancer: Analysis of the National Cancer Data Base  
A. Melameda, A. Nogueira-Rodriguesb, E. Paulinoc, J.T. Clemmera, A. Russoa, J.O. Schorgea, M.G. del Carmend and J.A. Rauh-Haina. 
aMassachusetts General Hospital, Boston, MA, USA, bFederal University of Minas Gerais (UFMG) School of Medicine, Belo Horizonte, 
Brazil, cGillette Center for Gynecologic Oncology/Massachusetts General Hospital, Boston, MA, USA, dMassachusetts General 
Hospital/Harvard University, Boston, MA, USA  

Objective: Uncertainty remains about the relative benefits of chemotherapy for patients with early-stage, high-risk 
endometrial cancer. This study seeks to evaluate the association of chemotherapy and radiotherapy (C-XRT) versus 
radiotherapy only (XRT) with survival.  

Method: We used the National Cancer Database to identify women with stage I and II serous and clear cell uterine cancer and 
stage IB grade 3 endometrioid endometrial cancer diagnosed between 2003 and 2011. The exposure of interest was treatment 
type (C-XRT versus XRT), and the primary outcome was overall survival (OS). We used propensity methods to match patients 
who underwent C-XRT with similar patients who underwent XRT based on observed characteristics. We compared survival 
among the matched cohorts using the Kaplan-Meier method.  



Results: Among 5,802 eligible patients, 1,422 (24.51%) underwent C-XRT and 4,380 (75.49%) XRT. Compared with patients 
who had C-XRT, women who underwent XRT were older, more frequently diagnosed between 2003 and 2005, received care in 
community cancer centers, more frequently had stage I disease with endometrioid histology, and less often had a lymph node 
dissection. We matched 1,220 patients treated with C-XRT with similar patients who received XRT. After propensity score 
matching, in those that received C-XRT the 5-year OS rate was 82.05% (95% CI, 79.4–84.7) compared to 72.4% (95% CI, 69.4–
75.5) in patients who underwent XRT. Patients were stratified by lymph node dissection status. In women who had a lymph 
node dissection, the 5-year OS rate was 82.2% (95% CI, 79.4–84.06) and 72.9% (95%CI, 69.7–76.2) for patients who had C-
XRT and XRT, respectively. In those without a lymph node dissection, the 5-year OS rate was 80.5% (95% CI, 71.9–90.1) and 
67.7% (95% CI, 59.6–76.9) for patients who had C-XRT and XRT, respectively.  

Conclusion: C-XRT was associated with improved survival compared with XRT. The difference in survival appears to be larger 
in those without a lymph node dissection. 

Table 1. Five-year survival of patients receiving chemotherapy and radiotherapy compared to radiotherapy only in the 
propensity matched groups, overall and stratified by lymph node dissection. 

 Radiotherapy Chemotherapy and Radiotherapy P 

 Overall (N=1,220) (N=1,220)   

 72.45 (69.49-75.53) 82.05 (79.43-84.75) <0.001 
        

Lymph Node Dissection    
No (N=135) (N=96)  

 67.72 (59.65-76.88) 80.55 (71.98-90.15) 0.04 
    

Yes (N=1,081) (N=1,121)  
  72.95 (69.77-76.27) 82.23 (79.49-85.06) <0.001 
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Factors associated with delivery of neoadjuvant chemotherapy in women with advanced stage ovarian cancer  
E.M. Hinchcliffa, A. Melameda, A.J. Bregara, E.J. Divera,b, J.T. Clemmera, M.G. del Carmenc, J.A. Rauh-Haina and J.O. Schorgea. 
aMassachusetts General Hospital, Boston, MA, USA, bHarvard Medical School, Boston, MA, USA, cMassachusetts General 
Hospital/Harvard University, Boston, MA, USA  

Objective: To examine contemporary factors related to the utilization of primary cytoreductive surgery (PCS) compared to 
neoadjuvant chemotherapy (NACT) in women with advanced-stage epithelial ovarian cancer (EOC) treated in the United 
States.  

Method: Using the National Cancer Data Base, we identified women with stage IIIC and IV EOC diagnosed between 2012 and 
2013. We compared categorical variables using χ2 tests and continuous variables using independent sample t tests. Logistic 
regression models were performed to describe predictors of treatment (PCS vs NACT), after adjusting for prognostic factors 
expected to be associated with initial approach.  

Results: Among 10,485 eligible women, 6,515 (62.1%) underwent PCS and 3,970 (37.9%) NACT. In univariate analysis, 
women who received NACT were more likely to be older, have more than 1 comorbidity, and have stage IV and grade 3 
disease. They were also more likely to be from the Northeast or West, have a shorter distance to hospital, and have Medicare 
or private insurance. In a multivariable model adjusting for all factors included in Table 1, the use of NACT was associated with 
nonclinical factors. Patients in the West (OR 1.37, 95% CI, 1.20–1.57) and Northeast (OR 1.34, 95% CI, 1.17–1.53) were more 
likely to receive NACT. High-volume centers compared to low-volume centers (OR 1.29, 95% CI, 1.14–1.46) and patients with 
Medicaid (OR 1.33, 95% CI 1.17–1.51) and Medicare (OR 1.28, 95% CI, 1.07–1.52) compared to patients with private insurance 
were also more likely to receive NACT. Clinical factors that were also associated with the utilization of NACT included age 
greater than 80 years (OR 1.32, 95% CI, 1.10–1.59), African-American race (OR 1.28, 95% CI, 1.08–1.51), and stage IV disease 
(OR 2.99, 95% CI, 2.72–3.29).  

Conclusion: In a contemporary cohort of women with advanced-stage EOC, nonclinical factors, such as geographic location, 
insurance status, and hospital volume, are significantly associated with the receipt of NACT, at a magnitude similar to that for 



clinically relevant factors. These differences in primary treatment modality may represent inappropriate patient triaging and 
disparities with respect to guidelines-based care. 

Table 1. Multivariate analysis of predictors of NACT among women with advance epithelial ovarian cancer 

Characteristic 
Adjusted odds ratio for 
reciept of NACT (95%CI) p-value 

Age Group  

<.0001 

   <40 0.40(0.29-0.56) 
   40-49 0.56(0.47-0.67) 
   50-59 0.80(0.70-0.91) 
   60-69 Ref. 
   70-79 1.10(0.96-1.25) 
   80+ 1.32(1.10-1.59) 
Race/Ethnicity  

0.05 

   Asian 1.13(0.88-1.45) 
   Black 1.28(1.08-1.51) 
   Hispanic 1.02(0.83-1.25) 
   White Ref. 
   Other 1.29(0.84-1.98) 
Region  

<0. 001 
   Midwest 0.95(0.84-1.07) 
   Northeast 1.34(1.17-1.53) 
   South Ref. 
   West 1.37(1.20-1.57) 
Comorbidities  

0.028    None Ref. 
   1 or more 1.14(1.01-1.27) 
Median annual income in zipcode 

0.8078 
   Less than $38,000 Ref. 
   $38,000-$47,999 1.06(0.91-1.23) 
   $48,000-$62,999 1.08(0.92-1.26) 
   $63,000 or more 1.07(0.91-1.25) 
Insurance Status  

<.0001 
    Private Ref. 
    Medicare 1.28(1.07-1.52) 
    Medicaid or other governmnet 1.33(1.17-1.51) 
    No insurance 1.01(0.80-1.27) 
Urban Status  

0.91 
    Metropolitan Ref. 
    Adjecent to metropolitan 0.95(0.80-1.13) 
    Nonmetropolitan  0.93(0.73-1.19) 
    Unknown 0.98(0.74-1.29) 
Facility type   

0.15     Academic Ref. 
    Nonacademic  0.93(0.84-1.03) 
Distance to hospital  

0.17 
   0-6.0 miles Ref. 
   6.1-14.0 miles 0.87(0.76-1.00) 
   14.1- 35 miles 0.87(0.77-0.99) 
   35+ miles 0.96(0.82-1.12) 
Hospital Volume  

<0.001     Low Ref. 
    Medium 0.98(0.87-1.10) 
    High 1.29(1.14-1.46) 
Stage  <0.001     IIIC Ref. 



    IV 2.99(2.72-3.29) 
Histologic Type  

<0.001 

    Serous adenocarcinoma Ref. 
    Clear cell adenocarcinoma 0.59(0.45-0.79) 
    Endometrioid adenocarcinoma 0.58(0.42-0.81) 
    Mucinous adenocarcinoma 0.51(0.34-0.76) 
    Other adenocarcinoma 2.03(1.80-2.30) 
Grade  

<0.001     1 0.58(0.40-0.84) 
    2 0.84(0.68-1.03) 
    3 Ref. 
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Comparison of adjuvant therapy for node-positive, high-risk, early-stage cervical cancer: Systemic chemotherapy vs 
pelvic irradiation  
K. Matsuoa, M. Shimadab, Y. Aokic, M. Sakamotod, H. Fujiwarae, N. Takeshimaf, T. Matsumotog, M. Mikamih and T. Sugiyamai. 
aUniversity of Southern California, Los Angeles, CA, USA, bTohoku University School of Medicine, Miyagi Prefecture, Japan, 
cGraduate School of Medical Science/University of the Ryukyus, Wishihara Okinawa, Japan, dSasaki Foundation Kyoundo Hospital, 
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Objective: This study examined survival outcomes of women with node-positive, early-stage cervical cancer who received 
systemic chemotherapy without pelvic irradiation after radical hysterectomy.  

Method: This was a nationwide retrospective study in Japan examining women who underwent radical hysterectomy for stage 
I-II cervical cancer with pelvic and/or paraaortic lymph node metastasis between 2004 and 2008 (n = 6,003). Among the 
identified cases, disease-free survival (DFS), disease-specific overall survival (OS), and recurrence patterns were compared 
based on treatment patterns.  

Results: The most common treatment pattern was concurrent chemoradiotherapy (CCRT, n = 502) followed by systemic 
chemotherapy alone (n = 319) and whole pelvic radiotherapy alone (n = 253). There was a significant increase in systemic 
chemotherapy use during the study period (P < 0.001), with a taxane/platinum-doublet being the most common regimen 
(56.4%). Younger age, nonsquamous histology, ovarian metastasis, high pelvic lymph node metastasis ratio, and paraaortic 
nodal involvement were associated with chemotherapy use (all, P < 0.05). When compared to CCRT, systemic chemotherapy 
use had a similar 5-year DFS rate (63.4% vs 65.9%, adjusted-HR 0.96, 95% CI 0.71–1.30, P = 0.80; Panel A) and OS rate (75.3% 
vs 78.2%, adjusted-HR 0.99, 95% CI 0.69–1.42, P = 0.96) after controlling for significant survival factors. When recurrence 
patterns were stratified, chemotherapy treatment was independently associated with decreased risk of distant recurrence (5-
year cumulative rates, 19.2% vs 24.6%, adjusted-HR 0.53, 95% CI 0.37–0.78, P = 0.001) but increased risk of local recurrence 
(23.9% vs 14.2%, adjusted-HR 1.84, 95% CI 1.25–2.71, P = 0.002) compared to CCRT.  

Conclusion: While exhibiting different recurrence patterns, systemic chemotherapy may be as effective in postoperative 
treatment as radiation-based therapy in node-positive high-risk early-stage cervical cancer. 



 
Fig 1. 

   
 

138 - Featured Poster Session  
Impact of sociodemographic and tumor characteristics vs guideline adherent care on stage IIB-IVA cervical cancer 
survival  
K.R. Pennera, K.S. Pfaendlera, J. Changb, A. Ziogasb and R.E. Bristowa. aUniversity of California, Irvine Medical Center, Orange, CA, 
USA, bUniversity of California, Irvine, Irvine, CA, USA  

Objective: (1) To evaluate the impact of demographic, hospital, and payer characteristics on adherence to National 
Comprehensive Cancer Network (NCCN) treatment guidelines for stage IIB-IVA cervical cancer in California and (2) to analyze 
the relationship between adherence to NCCN guidelines and survival for locally advanced cervical cancer patients.  

Method: This is a retrospective population-based cohort study of stage IIB-IVA invasive cervical cancer cases diagnosed 
January 1, 1995 to December 31, 2010, and reported to the California Cancer Registry. Adherence to NCCN guideline care was 
defined by year-specific, stage-appropriate administration of recommended radiation, chemotherapy, and surgical procedures. 
Multivariate logistic regression and Cox proportional hazards models were used to examine the relationships of patient, 
tumor, and treatment characteristics with NCCN guideline adherence and cervical cancer-specific survival.  

Results: Among 5,707 patients, 20.6% received NCCN guideline-adherent care; 23.2% received treatment at a high-volume 
center (≥20 cases/year); and 52.4% received treatment at an American College of Surgeons (ACS) Commission on Cancer 
accredited hospital. Older age at diagnosis, black race, and Medicaid payer status were associated with NCCN guideline-
adherent care (P < 0.05). Higher stage cancer and higher grade tumor were associated with nonadherent care (P < 0.05). 
Treatment in a low-volume center (<20cases/year) or in a facility without ACS Commission on Cancer accreditation were 
independent risk factors for nonadherent care (P < 0.01). Cervical cancer-specific survival did not vary by adherence, 
accreditation status, or center volume (P > 0.05), but for patients older than 65 years, cervical cancer-specific survival was 
significantly lower with non-NCCN guideline-adherent care (HR 1.46, 95% CI 1.02–2.08, P = 0.04). Higher stage, increased 
medical comorbidities (Charlson index), and unmarried marital status were associated with poorer survival (P < 0.001). 
Hispanic and Asian/Pacific Islanders had improved survival compared to white and black patients (P < 0.05).  

Conclusion: Adherence to NCCN guideline care was very low for patients with stage IIA-IVA cervical cancer, but survival was 
compromised by nonadherence only among patients older than 65 years. Patient and tumor factors drove survival for patients 
with adherent and nonadherent care. 
  



 
Fig. 1.
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Minority race is a significant risk factor for treatment by non-gynecologic oncologists in women with pelvic 
malignancies  
A.A. Ramzan, K. Behbakht, B.R. Corr, J. Sheeder and S.R. Guntupalli. University of Colorado School of Medicine, Aurora, CO, USA  

Objectives: Outcomes of women with gynecologic cancer are superior when treated by gynecologic oncologists. The National 
Surgical Quality Improvement Program (NSQIP) began identifying the gynecologic surgeon subspecialty in the most recent 
dataset. Using this previously unavailable information, we sought to determine characteristics and outcomes of women 
treated by general gynecologists in comparison to women treated by gynecologic oncologists.  

Methods: Patients undergoing hysterectomy for a gynecologic malignancy (ICD-9 codes 179–183) in 2014 were abstracted 
from the NSQIP database. Patient characteristics, morbidities, surgeon specialty, and operative outcomes were captured. 
Descriptive and bivariate statistics and multivariable logistic regression were performed.  

Results: 3,636 hysterectomies were performed for malignant disease, and 309 (8.5%) were performed by generalists. A total 
of 2,589 (71.2%) cases were done for uterine cancer, 802 (22.1%) for ovarian cancer, and 245 (6.7%) for cervical cancer. In 
comparison to generalists, gynecologic oncologists were more likely to operate on patients who were older (median 62 vs 59 
years, P < .001), Caucasian (76.2% vs 61.8%, OR 2.0, 95% CI 1.6–2.5, P < .001), have disseminated cancer (11.1% vs 2.9%, OR 
4.1, 95% CI 2.1–8.1, P < .001), and be classified as ASA class ≥3 (56.3% vs 43.3%, OR 1.6, 95% CI 1.3–2.1, P < .001). Gynecologic 
oncologists were also more likely to perform outpatient hysterectomies (32.0% vs 25.2%, OR 1.4, 95% CI 1.1–1.8, P = .015), 
have hospital readmissions (7.2% vs 4.2%, OR 1.8, 95% CI 1.0–3.1, P = 0.05), and perform lymph node dissections for 
endometrial cancer (35.7% vs 19.7%, OR 2.3, 95% CI 1.6–3.2, P < .001). In the multivariable analysis, Caucasian race (OR 2.1, 
95% CI 1.6–2.8, P < .001), disseminated cancer (OR 5.1, 95% CI 1.2–21.0, P = .024), and ASA class ≥3 (OR 1.7, 95% CI 1.3–2.3, 
P < .001) retained their significance as predictive factors for having a gynecologic oncology surgeon.  

Conclusions: The majority of gynecologic cancer cases are performed by gynecologic oncologists. Generalists are more likely 
to operate on minority patients and patients with less comorbidities. Given the improved oncologic outcomes when operated 
on by a gynecologic oncologist, further efforts to ensure access to specialized cancer care for all patients are needed. 
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The cost-effectiveness of cancer care navigation in patients with locoregional cervical cancer undergoing primary 
chemoradiation  



K. Dessourcesa, E. Pinedab, M. Amneusa and C.H. Holschneiderc. aUniversity of California, Los Angeles, Los Angeles, CA, USA, bOlive 
View-UCLA Medical Center, Sylmar, CA, USA, cDavid Geffen School of Medicine at UCLA, Los Angeles, CA, USA  

Objective: Previously published data demonstrate that for patients with locoregional cervical cancer, each day of delay in 
completing primary chemoradiation (CRT) increases mortality by 1.3%. In order to improve primary CRT treatment times, we 
have implemented a cervical cancer care navigation program (CCNP) for a medically underserved population at a public safety 
net tertiary care center. We now aim to investigate the cost-effectiveness of this CCNP.  

Method: A 4-state Markov model was designed using TreeAge software to analyze the costs and accrued effectiveness of the 
CCNP during the first 3 years following the diagnosis of locoregional cervical cancer (stage IB1 to IVA) treated with primary 
CRT. This analysis was preformed using our institution’s outcomes from a patient cohort who were newly diagnosed with 
cervical cancer post-CCNP (n = 45, treated between May 2012 and June 2016) and a prenavigation historic cohort (n = 85, 
treated between 1998 and 2008). This was supplemented by published survival data for similar patient cohorts and cost data 
from the Medicare claims linked to the Surveillance, Epidemiology, and End Results program database.  

Results: After implementation of the CCNP, the median duration for completion of primary CRT decreased from 72 days for 
prenavigation patients to 56 days for navigated patients. The proportion of patients completing primary CRT within 63 days 
increased from 47.9% prenavigation to 89.5% for navigated patients (P < 0.0001). Recognizing the various stages of care 
patients receive over a 3-year period postdiagnosis, the average cost of our navigation program is estimated at $704 per 
patient per navigated year. Utilizing our Markov model, we were able to show that implementation of the CCNP resulted in an 
incremental cost-effectiveness ratio of $13,049 per quality added life year (QALY). Sensitivity analyses also suggest that even 
at a cost of navigation as high as $2,500 per patient per year, the program is still cost-effective assuming a cost-effectiveness 
threshold of $50,000 per QALY.  

Conclusion: Cervical cancer care navigation can significantly improve timeliness of completion of primary chemoradiation 
and offers a cost-effective means to decrease time to completion of primary chemoradiation.
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Comparison of clinical outcomes in women with advanced ovarian cancer undergoing neoadjuvant chemotherapy 
who receive three vs greater than three cycles of chemotherapy after interval cytoreductive surgery  
J.S. Kima,b, E.N. Prendergastc, C. Wangb, J.A. Hurteaub, C.V. Kirschnerb, G.C. Rodriguezb, T.J. Vogelb, R.A. Brooksa, J.G. Cohenc and 
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Objective: To compare clinical outcomes for stage III/IV ovarian cancer patients receiving neoadjuvant chemotherapy (NACT) 
and interval cytoreductive surgery (ICS) followed by 3 versus greater than 3 postoperative chemotherapy (POC) cycles.  

Method: A multiinstitution retrospective chart review was conducted of patients who were diagnosed and treated from 
January 2005 to February 2016 with neoadjuvant platinum/taxane followed by ICS and POC. The following were exclusion 
criteria: greater than 4 cycles NACT, bevacizumab with NACT, nonplatinum/taxane therapy, prior chemotherapy, and elevated 
CA125 values following 3 POC cycles. Statistical comparisons were made with significance at P < 0.05.  

Results: 143 patients were identified, and 84 patients were excluded due to the criteria outlined, leaving 59 evaluable 
patients. Twenty-three patients received 3 POC cycles and 36 patients received greater than 3 (median 5, range 4–7). Average 
age, BMI, performance status, ASA score, race, and number of NACT cycles received were not significantly different between 
groups. Residual disease status at the completion of ICS was also similar; 78% of patients receiving 3 cycles and 69% of those 
receiving greater than 3 cycles had no gross residual disease (P = 0.61). Progression-free survival (PFS) was not significantly 
different for patients who received greater than 3 versus 3 POC cycles (P = 0.39) with 3-year PFS rates of 36% and 59%, 
respectively. Overall survival (OS) was significantly greater for patients who received greater than 3 POC cycles than for those 
who received 3 cycles (P = 0.01) with 3-year overall survival rates of 81% and 57%, respectively. Grade 2 or higher toxicities, 
dose delays, and dose reductions were not significantly different for those receiving 3 versus greatere than 3 cycles both 
during NACT and POC. However, patients who received greater than 3 POC cycles more frequently received 
filgrastim/pegfilgrastim during POC compared with those who received 3 POC cycles (P = 0.046).  

Conclusion: In this study of ovarian cancer patients receiving NACT followed by ICS and POC, an improvement in OS but not 
PFS and no significant increase in toxicity were observed for patients who received greater than 3 POC cycles compared with 
those who received only 3 cycles. These limited retrospective findings should be considered hypothesis-generating, and 
validation of these findings within a larger cohort and with longer follow-up is warranted. 
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Exposure to risk factors for cervical and anal dysplasia in transgender men and women: A retrospective chart review  
L.A. Feina, L. Aberna, J. Seaya, C.A. Medinaa, C.J. Salgadoa, E. Kobetza, B. Slomovitzb and J. Pottera. aUniversity of Miami Sylvester 
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Objective: To assess the frequency of exposure to risk factors known to be associated with human papillomavirus (HPV)-
related dysplasia of the cervix and anus in a cohort of transgender men and women.  

Method: After institutional review board approval was obtained, a retrospective review of the medical records of all 
transgender men and women patients seen between 2011 and 2016 was conducted. Transgender men (TGM) was defined as 
genetic females who identify as men, and transgender women (TGW), genetic males who identify as women. The risk factors 
assessed included sexual activity, sexual partner, high-risk ethnicity, age older than 50 years, smoking status, HIV or 
immunocompromising diseases, hormone therapy, retention of gonads, and other possible risk factors. Descriptive statistics 
were used to analyze the data.  

Results: A total of 140 records were reviewed. Seventy-seven (55%) were TGM and 63 (45%) TGW. Most, 93% (130/140), 
were on hormone therapy (94.8% of TGM and 90.5% of TGW). Overall, 85 (60.7%) patients reported having sexual partners 
(64.9% of TGM and 55.5% of TGW). Of the TGM with sexual partners, 16% reported a male partner and 84% a female partner, 
while in TGW 66% reported a male partner and 34.3% a female partner. Twenty-five (18%) were African-American, and only 
9% were older than 50 years. Forty-three (55.8%) TGM still had their uterus, cervix, and ovaries, yet only 5 (12%) had 
previous cervical screening. Only 2 had received HPV vaccination. Overall 61% of all transgender patients had at least 1 risk 
factor for acquiring HPV dysplasia.  

Conclusion: A large proportion of transgender persons appear to be exposed to risk factors greatly associated with HPV 
dysplasia as well as sexual practice suggestive of anal intercourse and insufficient screening. Hormone therapy has also been 
shown to facilitate HPV infection. Further investigation into the vulnerability of these populations for cervical and anal 
dysplasia is warranted. Data are needed to guide patient care, particularly screening recommendations for cervical and anal 
pap smears, and indications for high-resolution anoscopy.
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Neoadjuvant chemotherapy for the treatment of stage IV endometrial adenocarcinoma: A retrospective cohort  
A.C. ElNaggara, R. Neffb, M. Ulma, U. Naeemc, J.M. Fowlerd, D.E. Cohnb, F.J. Backesd and T. Tillmannsa. aUniversity of Tennessee 
West Cancer Center, Memphis, TN, USA, bThe Ohio State University, Columbus, OH, USA, cUniversity of Tennessee Health Science 
Center, Memphis, TN, USA, dThe Ohio State University, James Cancer Hospital, Columbus, OH, USA  

Objective: Advanced endometrial adenocarcinoma (EMAC) is seen at presentation in approximately 25% of all patients with 
EMAC. Patients with extrauterine metastasis have a significantly worse prognosis at 5 years. Surgery for advanced disease 
serves a therapeutic role, and the amount of residual disease has been found to affect median progression-free (PFS) and 
overall survival (OS), similar to ovarian cancer. While the success of neoadjuvant chemotherapy (NACT) in select women with 
advanced ovarian cancer has been documented, sparse evidence exists for NACT in the treatment of advanced endometrial 
cancer. We sought to evaluate the utility of (NACT) on surgical outcomes and survival for patients with stage IVB endometrial 
adenocarcinoma.  

Method: A multiinstitutional retrospective review was completed. Descriptive analyses compared baseline characteristics 
between the NACT and primary debulking surgery (PDS) treatment groups. Fisher’s exact test of association was used to carry 
out comparisons for all categorical baseline characteristics. In the case of continuous baseline characteristics, a 2-sample test 
(assuming unequal variance) or Wilcoxon rank-sum test was used to compare the distribution of values of the 2 treatment 
groups. Hazard ratios (HR) were estimated by Cox proportional hazards regression models.  

Results: A total of 99 patients with stage IVB endometrial adenocarcinoma who received either NACT (n = 35) or PDS (n = 64) 
were included for analysis. There was no difference in amount of residual disease between those undergoing PDS or NACT. 
However, only 66% of patients receiving NACT went on to have surgery. Patients received a median of 6 (range 1–10) cycles of 
NACT of platinum-based therapy. There was no significant difference in median progression-free survival for those receiving 
NACT compared to PDS (adjusted-HR 1.59, range 0.98–2.59) or overall survival (adjusted-HR 1.70, range 1.00–2.88). However, 
patients who received NACT but did not proceed to interval debulking surgery (IDS) were at a significantly higher risk of death 
compared to those who had surgery, either IDS or PDS (adjusted-HR 2.96, range 1.43–6.16).  



Conclusion: Patients with advanced endometrial cancer are able to receive NACT without compromising median PFS or OS. 
The significant difference in PFS and OS in patients who received only primary chemotherapy or chemoradiation points to the 
importance of surgery in this population, whether primary or interval after NACT.
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Vaginal brachytherapy and multi-agent chemotherapy increases survival of women with stage I carcinosarcoma  
M.J. Kanis, B.L. Seagle, M. Kocherginsky and S. Shahabi. Feinberg School of Medicine of Northwestern University, Chicago, IL, USA  

Objective: Optimal use of adjuvant therapies for uterus-confined carcinosarcoma is unclear. We analyzed overall survival (OS) 
of a large cohort of women with stage I uterine carcinosarcoma to test associations of adjuvant treatments with OS.  

Method: Women with stage I uterine carcinosarcoma (n = 2,926) were identified from the National Cancer Data Base 1998–
2011 uterine cancer (n = 441,863) dataset. Kaplan-Meier overall survival (OS) estimates were calculated by adjuvant 
treatment exposures. Multivariate Cox proportional-hazards regression was performed to test for associations of adjuvant 
radiotherapy and chemotherapy exposures with OS. Covariates included age, composite comorbidity score, modalities of 
radiotherapy, and chemotherapy exposures.  

Results: Adjuvant radiation and chemotherapy were given to 43.6% (1,275/2,926) and 17.1% (500/2,926), respectively, of 
women with stage I uterine carcinosarcoma. Median (IQR) follow-up time was 79.2 (61.2–103.6) months among survivors. 
Women who received adjuvant single-agent (n = 50) or multiagent (n = 269) chemotherapy had median OS of 119.3 (23.0 not 
reached [NR]) and 133.7 (111.0 NR) months, respectively, compared to 65.5 (59.8–72.2) months for women who did not 
receive chemotherapy (n = 2,406) (log rank, P < 0.001). Women who received vaginal brachytherapy (n = 194) had a median 
OS of 95.5 months (79.2 NR) compared to 77.7 (61.3–98.0) months and 62.4 (54.8–70.2) months among women who received 
external beam radiation only (n = 767) or who did not receive radiation (n = 1,651) (log rank, P < 0.001). By multivariate Cox 
regression, brachytherapy (HR 0.70, 95% CI 0.53–0.93, P = 0.013) and multiagent chemotherapy (HR 0.72, 95% CI 0.56–0.93, 
P = 0.013) were independently associated with increased OS. Older age (P < 0.001) and comorbidity score 2 (P = 0.030) were 
associated with decreased OS.  

Conclusion: Use of adjuvant vaginal brachytherapy and multiagent chemotherapy decreased the hazard of death among 
women with stage I uterine carcinosarcoma.

 

Poster Session  
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The use of novel PP2A activators in combination with PARP inhibitor for the treatment of high-grade serous ovarian 
cancer  
A.J. Armstronga, P. Josephb, A.B. Nagarajb, C.I. Nagelc, J. Nakayamad, S.E. Waggonera, K.M. Zanottia, A. DiFeob and G. Narlab. 
aUniversity Hospitals Case Medical Center, Cleveland, OH, USA, bCase Comprehensive Cancer Center, Case Western Reserve 
University, Cleveland, OH, USA, cCase Western Reserve, MacDonald Women's Hospital, Cleveland, OH, USA, dUniversity Hospital of 
Cleveland, Cleveland, OH, USA  

Objective: Ovarian cancer is the most fatal gynecologic malignancy. Most patients respond to initial therapy, but the majority 
experience a recurrence within 2 years and ultimately succumb to the disease. Recent research has focused on the use of 
targeted agents. Poly adenosine diphosphate-ribose polylmerase (PARP) inhibitors are the most effective for the treatment of 
ovarian cancer when combined with another cytotoxic therapy or in the setting of a deleterious BRCA mutation. We 
established primary ovarian cancer cell lines and patient-derived xenograft (PDX) from patient samples. These cell lines and 
PDX models were used to explore the efficacy of novel PP2A activators and the potential for combination with PARP inhibitor.  

Method: Under an institutional review boad-approved protocol, patient tumor samples were obtained at the time of surgery 
for ovarian cancer. The samples were used to create primary patient cell lines and develop PDX models in nude mice. We 
tested the activity of a novel PP2A activator in these cell lines using cell viability assays. Western blot techniques were used to 
assess levels of proteins associated with DNA damage as well as known oncogenic pathways (AKT, ERK) in cells exposed to the 
PP2A activator. A trial was performed using the PDX models. Experiments were repeated with the combination of PP2A 
activator and PARP inhibitor.  

Results: Histologic analysis of primary patient cell lines and mouse PDX tumors confirmed similarity to original samples. Cell 
viability assays showed that ovarian cancer cell lines were susceptible to PP2A activators in vitro. Western blot analysis 



detected increased levels of cleaved PARP and pH2Ax, confirming presence of DNA damage. AKT and ERK pathways were 
down regulated in the presence of drug. In vivo studies using PDX models confirmed efficacy of PP2A activation. Experiments 
were repeated using a combination of PP2A activator and PARP inhibitor. In vitro, this combination had a synergistic effect in 
causing cell death. In mice, the combination of two drugs was also effective.  

Conclusion: PP2A activation is a novel and efficacious option for the treatment of high-grade serous ovarian cancer. Our novel 
PP2A activator is tolerated at large doses with no toxicities. The combination of a novel PP2A activator with PARP inhibitor 
has a synergistic effect in vitro. Further in vivo studies are needed to explore this combination as an effective option in the 
treatment of ovarian cancer.
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Expression analysis of recurrence and survival-associated genes suggests that there are opportunities for more 
precise treatment modalities for serous endometrial cancer  
A.L. Burasa,b, G.V. Chandramoulic, H.I. Kima, E. Friedmanb, A.M. Fedorkoa, L.G. Seamond, C.R. Harrisone and J.I. Risingerf. 
aMichigan State University, East Lansing, MI, USA, bGrand Rapids Medical Education and Research Center, Grand Rapids, MI, USA, 
cGenepria Consulting, Columbia, MD, USA, dSpectrum Health Medical Group/Michigan State University, Rockford, MI, USA, 
eGynecologic Oncology of West Michigan, Grand Rapids, MI, USA, fMichigan State University, Grand Rapids, MI, USA  

Objective: To evaluate differential gene expression in copy number high (CNH) endometrial cancer and evaluate these genes 
as molecular markers for survival or recurrence.  

Method: Kaplan-Meier and Cox regression analysis were preformed on gene expression data from CNH uterine cancers in The 
Cancer Genome Atlas (TCGA) database. Hazards ratios (HR) were determined for each gene that showed an association 
between variability of expression and survival or recurrence. We employed quantitative polymerase chain reaction (qPCR) to 
evaluate the expression of glutathione peroxidase 4 (GPX4) and wingless-type MMTV integration site family member 5B 
(WNT5B) in a small cohort (n = 22) of uterine serous cancer.  

Results: Forty-seven genes were identified with relationships to recurrence and/or survival from TCGA data. Seventeen genes 
were found to be statistically significantly (P < 0.05) associated with decreased or improved overall survival. Forty-five were 
significant (P < 0.05) for association with recurrence, including 35 with HR > 1.0 and 10 with HR < 1.0. CXL2-associated 
athanogene 5 (BAG5) demonstrated the strongest association with poor overall survival, HR = 8.889 (P = 0/.00). Two genes 
have HR > 10 and greatest association with recurrence: Zink finger protein 14 (ZFP14) HR = 12.718 (P = 0.003), DNAJ homolog 
subfamily C 18 (DNAJC18) HR = 10.119 (P = 0.00). Combined analysis of the 5 genes with most elevated HR were highly 
associated with recurrence Kaplan-Meier log rank P =1.95−12 and HR = 4.69. qPCR analysis of select genes in an independent 
set of serous cancers found that increased expression of the GPX4 gene showed trends toward improved survival (HR = 0.951, 
P = 0.258) and increased time to recurrence (HR = 0.954, P = 0.258) when comparing high and low expression. WNT5B 
expression also showed an association with recurrence and death in Kaplan-Meier analysis. When comparing high to low 
expression, HR for death was 1.13 (P = 0.233) and HR for recurrence was found to be 1.12 (P = 0.166).  

Conclusion: Forty-seven transcripts were found to be associated with either recurrence and or survival in CNH endometrial 
cancer in TCGA. These findings suggest that even among this clinically aggressive subtype of endometrial cancer there exist 
opportunities for more precise treatment modalities, and that this molecular information may identify specific patients who 
will require closer clinical monitoring and additional therapy. Although values did not reach significance, GPX4 and WNT5B 
showed similar expression trends in the validation cohort and TCGA, warranting analysis in a larger cohort.

 

147 - Poster Session  
Genomic alteration patterns and clinical actionability of comprehensive genomic profiling for the management of 
endometrial carcinoma  
E.N. Prendergasta, A.Y. Liua, J.N. Faheya, J.G. Cohena, D. Fabriziob, J. Sunb, J.A. Elvinb and G.E. Konecnya. aUniversity of California, 
Los Angeles, Los Angeles, CA, USA, bFoundation Medicine, Inc., Cambridge, MA, USA  

Objective: Comprehensive genomic profiling (CGP) of gynecologic malignancies is enabling molecularly tailored approaches 
to therapy. This study will evaluate genomic alteration (GA) patterns, associated targeted therapies, and patient outcomes 
related to next-generation sequencing results of tumor specimens from patients with endometrial cancer (EC).  

Method: This was an institutional review board-approved retrospective study of 30 patients with EC who underwent CGP. 
Hybridization-capture of up to 315 cancer-related genes (FoundationOne®) provided GA (short variants, indels, copy number, 



rearrangements), tumor mutation burden (TMB), and microsatellite instability (MSI) status for clinical cancer specimens. TMB 
was calculated by counting mutations across a 1.25 Mb region, and MSI high (MSI-H) or stable (MSI-S) status was assigned by 
a computational algorithm examining 114 intronic homopolymer loci. Clinically relevant genomic alterations (CRGA) were 
defined as GA associated with on-label targeted therapies and targeted therapies in mechanism-driven clinical trials. Clinician 
use of results and patient outcomes where targeted therapy was utilized were captured.  

Results: Cases included 15 (50%) endometrioid, 7 (23%) serous, 2 (7%) clear cell, 2 (7%) mixed, 1 (3%) adenosarcoma, and 3 
(10%) carcinosarcoma tumors. Primary tumors were sequenced in 13 (43%) cases. Recurrent/metastatic tumors were 
sequenced in 17 (57%) cases. CRGA were identified in 28 of 30 (93%) cases with an average of 5 per patient sample (range 1–
12). The most common CRGA involved PI3KCA (53%), PTEN (44%), CTNNB1 (22%), and FBXW7 (22%). PIK3CA mutations 
were common in both endometrioid (type I) and nonendometrioid (type II) tumors (66% vs 43%). PTEN mutations were only 
seen in type I tumors (73%). A pattern difference was noted for recurrent versus primary tumors with FBXW7 being present 
in 46% of primary and only 5% of recurrent cases. Providers responded to CRGA with targeted therapies in 9 (30%) patients 
including PTEN (temsirolimus), FGFR2 (BGJ-98), POLE hypermutator (pazopanib), and MSI-H (pembrolizumab). Clinical 
outcomes will be presented.  

Conclusion: CGP of EC identifies CRGA in the majority of cases and reveals additional possible targeted or immunotherapy 
treatment options for patients with recurrent or late-stage disease.
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The role of intraperitoneal platinum-based therapy and anti-angiogenic agents in primary ovarian cancer treatment 
for BRCA positive patients  
A.Y. Liua, M. Rowlandb, S. Veselyc, M.K. Freyd, A.H. Freemane, J. Lestera, A.K. Crimb, E. Zantowf, S.V. Blankg, B. Powelle, K.N. 
Moorec,f and I. Cassa. aCedars-Sinai Medical Center, Los Angeles, CA, USA, bThe University of Oklahoma, Stephenson Cancer Center, 
Oklahoma City, OK, USA, cThe University of Oklahoma, Oklahoma City, OK, USA, dNew York University School of Medicine, New 
York, NY, USA, eKaiser Permanente San Francisco Medical Center, San Francisco, CA, USA, fThe University of Oklahoma Health 
Sciences Center, Oklahoma City, OK, USA, gIcahn School of Medicine at Mount Sinai, New York, NY, USA  

Objective: Epithelial ovarian cancer (EOC) patients with BRCA1/2 mutations have been shown to have a better prognosis 
including longer progression-free intervals and higher response rates to platinum–based therapy than BRCA wildtype patients. 
This has been attributed to homologous-recombination repair deficiency in the absence of BRCA1/2 function with increased 
tumor sensitivity to chemotherapy. This study evaluated the impact on progression-free survival (PFS) of intraperitoneal 
chemotherapy (IPC) and bevacizumab (BEV) during primary treatment in patients with BRCA mutations.  

Method: An institutional review board-approved, multiinstitutional retrospective chart review was performed. EOC patients 
with a confirmed BRCA1/2 mutation were included. Demographic and clinical data were collected from the electronic medical 
record. Descriptive statistics and univariate and multivariate analyses were performed in SAS v9.4.  

Results: A total of 279 patients met inclusion criteria; 66% had BRCA1 mutations. The median age at diagnosis was 55 years 
(range 34–81), and 84% had stage III or IV disease. Serous histology and grade 3 tumors predominated (94% and 96%, 
respectively). Eighty percent of patients underwent primary debulking surgery (PDS); of these, 62% were cytoreduced to no 
gross residual disease. IPC was used in 25%; 46% received BEV; and 45% received a poly adenosine diphosphate-ribose 
polymerase (PARP) inhibitor in addition to platinum-based chemotherapy. After controlling for stage, PARP inhibitor use, 
residual disease, and PDS versus neoadjuvant chemotherapy, the PFS following primary therapy was not different for patients 
receiving IPC (HR = 1.06, P = 0.77) or BEV as maintenance or during cytoxic therapy (HR = 0.88, P = 0.62) (Table 1).  

Conclusion: Among BRCA mutation carriers undergoing primary treatment for EOC, no significant improvement in PFS was 
found with either the use of IPC or the addition of BEV to primary therapy. Although this may suggest that avoiding IPC may 
allow for decreased toxicity and that BEV should be reserved for recurrence, it is important to note that 45% of this patient 
population received a PARP inhibitor as well. While we controlled for PARP inhibitor use in the analysis, determining the 
contribution of multiple modifications to primary therapy is difficult to assess in a cohort of this size. Additional evaluation of 
the use of IPC and the timing of BEV therapy should be evaluated in this population. 

Table 1. Multivariate Analysis for Progression Free Survival 
 p-value Hazard Ratio 95% CI 
FIGO Stage at Diagnosis 
(compared with Stage IV) 
I 

 
 
0.01 

 
 
0.17 

 
 
0.05, 0.58 



II 
IIIA 
IIIB 
IIIC 

0.02 
0.25 
0.03 
0.06 

0.43 
0.31 
0.44 
0.67 

0.21, 0.89 
0.04, 2.28 
0.21, 0.93 
0.44, 1.02 

Intraperitoneal Chemotherapy 
Yes 

 
0.77 

 
1.06 

 
0.71, 1.58 

Bevacizumab 
Yes 

 
0.61 

 
0.88 

 
0.53, 1.45 

Residual Disease at Debulking  
(compared with no gross residual) 
< 1 cm 
≥1 cm 
unknown 

 
 
1.76 
3.49 
1.86 

 
 
1.17 
1.90 
0.92 

 
 
0.78, 1.76 
1.03, 3.49 
0.46, 1.86 

Parp Inhibitor 
Yes 

 
0.72 

 
0.91 

 
0.54, 1.53 
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Single-gene prognostic biomarkers in ovarian cancer: Vetting associations by survival-determining clinical 
confounders  
B.L. Seagle, A.E. Strohl, W. Nieves and S. Shahabi. Feinberg School of Medicine of Northwestern University, Chicago, IL, USA  

Objective: Bioinformatics analyses may suggest incorrect inferences regarding disease biology or biomarkers if clinical 
confounders that determine key outcomes are unrecognized. To reconcile previously reported gene expression biomarkers in 
ovarian cancer, we determined biomarker genes robust to differences in modeling versus excluding survival-determining 
clinical confounders.  

Method: Tumor mRNA expression datasets from The Cancer Genome Atlas were used to interrogate 83 previously reported 
single-gene prognostic biomarkers while adjusting for survival-determining clinical confounders among women with high-
grade serous ovarian cancer (HGS OvCa) (n = 488) using Cox proportional hazards regression. Biomarkers genes were 
validated in larger cohorts with HGS OvCa (n = 1,144), lung adenocarcinoma (n = 866), and gastric carcinoma (n = 882). 
Modular enrichment analyses of differentially expressed genes between cohorts defined by high or low levels of biomarker 
gene expression were used to generate hypotheses about biomarker gene tumor biology.  

Results: Three independent biomarkers, AGR2, ALDH5A1, and APC2, were associated with progression-free survival (PFS) 
with HR = .84 (95% CI .74–.95, P = .006), HR = .84 (95% CI .73–.96, P = .008), and HR = 1.21 (95% CI 1.06–1.37, P =.004), 
respectively, per each one standard deviation increase in expression. High AGR2 expression is associated with altered cell 
migration and angiogenesis. Low ALDH5A1 expression is associated with decreased expression of spliceosome genes and 
altered transcriptional regulation. High APC2 expression is associated with decreased expression of DNA replication and 
mismatch repair genes.  

Conclusion: AGR2, ALDH5A1, and APC2 are robust single-gene prognostic mRNA expression biomarkers in HGS OvCa.
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Integrated analysis reveals microRNA mediated immune system regulation in advanced epithelial ovarian cancer 
associated with clinical prognosis  
I. Korsunskiya, J.L. Lovecchiob, A.W. Menzinb, J.S. Whyteb, L. Dos Santosb, S. Liangc, T. Bhuiyad, C. Masona, H. Khalilid, A. Shiha, P. 
Gregersena and A. Leea. aThe Feinstein Institute for Medical Research, Manhasset, NY, USA, bHofstra - North Shore Long Island 
Jewish School of Medicine, Manhasset, NY, USA, cNorthwell Health, Smithtown, NY, USA, dNorthwell Health, Manhasset, NY, USA  

Objective: Accurate personalized clinical prognosis in advanced epithelial ovarian cancer (EOC) is complicated by the 
molecular heterogeneity of the disease. MicroRNAs have been established as key regulators of tumor gene expression and as 
prime biomarker candidates for clinical phenotypes in cancer. This study was performed to better understand the regulatory 
molecular mechanisms underlying EOC and associate these with clinical outcome.  

Method: High throughput real time quantitative PCR and microarray chips were used to quantify the microRNA and gene 
expression of purified primary tumor samples from 28 advanced EOC patients. Survival regression was performed on both 
microRNA and gene expression to identify prognostically relevant markers. These results were integrated with gene set 



enrichment analysis (GSEA) to identify pathways associated with outcome. Associations between microRNAs and genes were 
analyzed with custom kernel-based correlation methods and GSEA.  

Results: Genes associated with good prognosis were enriched for cells and pathways involved in the innate and adaptive 
immune responses. Correlation analysis of microRNA and gene expression revealed significant associations between 
microRNA families and immune-response pathways. These included known EOC-related clusters mir-17/92, mir-26, and mir-
148a/152, as well as a novel cluster, mir-188. The integrated analysis resulted in a set of putative microRNA/gene regulons 
responsible for differential prognosis on the basis of immune response regulation. The survival, pathway enrichment, and 
microRNA/gene correlation results were replicated in the The Cancer Genome Atlas (TCGA) database.  

Conclusion: Many of the microRNAs identified in our integrated analysis were found to be predictive of prognosis in the TCGA 
data and have previously been implicated in the regulation of the innate and adaptive immune responses. These results build 
upon previous finding of immune system involvement in EOC to suggest deeper regulatory structures that may be develop 
better methods in personalized diagnosis and treatment.
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Vaginal detection of Porphyromonas somerae is indicative of endometrial cancer diagnosis  
A.N. Hokenstad, A. Mariani and M. Walther-Antonio. Mayo Clinic, Rochester, MN, USA  

Objective: Our preliminary data suggest that the presence of Porphyromonas somerae in the vagina combined with a high 
vaginal pH (>4.5) is strongly correlated with a diagnosis of endometrial cancer. The objective of this study was to develop and 
validate a vaginal microbiome biomarker with distinguishing diagnostic value between patients with and without endometrial 
cancer.  

Method: Vaginal and cervical swabs were collected from 20 patients undergoing hysterectomy due to an endometrial cancer 
diagnosis or a benign condition. Sample collection was performed by the surgeon in the operating room prior to the start of 
procedure. Combination of Taqman real time polymerase chain reaction (RT-PCR) with microbial fluorescence in situ 
hybridization (FISH) was developed to detect the presence of P. somerae with sensitivity to detect a microbial concentration as 
low as 10−6 ng/µL. A biomarker scoring system was created using the presence of P. somerae and vaginal pH. Those with 
presence of both the microbe and a high vaginal pH were predicted to have endometrial cancer, while those with only 1 or 
neither criterion were predicted to have benign endometrium. The operator performing the experiments was blinded to 
patient diagnosis.  

Results: In the cohort of 20 patients, 10 had benign pathology, 9 had a cancer diagnosis, and 1 had atypical endometrial 
hyperplasia. Of the cancer diagnoses, 8 were endometrial cancer and 1 was leiomyosarcoma. Our biomarker panel predicted 9 
benign and 11 endometrial cancer diagnoses. There was 1 false negative and 3 false positive screens resulting in 89% 
sensitivity and 70% specificity. The patient with atypical endometrial hyperplasia screened positive for cancer and was 
considered a correct prediction. The patient with leiomyosarcoma screened negative for endometrial cancer.  

Conclusion: Detection of P. somerae combined with high vaginal pH is strongly correlated with a diagnosis of endometrial 
cancer. We conclude that development of a validated microbial biomarker is possible using RT-PCR and FISH laboratory 
techniques with 89% sensitivity and 70% specificity in our preliminary blinded validation. Further studies are being 
performed to confirm these findings in a larger cohort with efforts to improve sensitivity and specificity for detection of 
endometrial cancer.
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Verteporfin: A new chemotherapeutic agent in endometrial cancer  
V.R. Dasaria, D.J. Careya, J.D. Nashb and R. Gogoib. aWeis Center for Research, Geisinger Clinic, Danville, PA, USA, bGeisinger Medical 
Center, Danville, PA, USA  

Objective: Verteporfin (VP, VisudyneTM) is a protoporforin derivative that is used in the treatment of adult macular 
degeneration. Our aim was to evaluate the therapeutic effects of VP in an in vivo and an in vitro model of endometrial cancer 
(EMCA).  

Method: Two type 1 EMCA cell lines, HEC-1-A and HEC-1-B, and a type 2 cell line, ARK-1, were used in cytotoxicity and cell 
viability experiments. A subcutaneous mouse model of EMCA using HEC-1-B-GFP cells was established through AntiCancerTM. 
VP was injected intraperitoneally 3 times per week for 4 weeks, and body weight and tumor size were measured.  



Results: In HEC-1-A and 1-B cell lines, cytotoxicity assays suggests VP toxicity as early as 15 minutes following treatment with 
approximately 85% cytotoxicity by 3 hours. Cell proliferation as measured by fluorescence was statistically decreased over 3 
hours in both the type1 and type 2 cell lines after VP treatment. To test the therapeutic efficacy of VP in a mouse model, a 
subcutaneous model of EMCA using HEC-1-B- GFP cells was established. Intraperitoneal administration of VP did not affect 
overall weight or condition of the animal. Treatment with VP decreased tumor growth by 30% over 4 weeks.  

Conclusions: VP decreases cell viability and induces cell death in both type 1 and 2 EMCA cell lines.  VP is well tolerated in an 
animal model of EMCA and appears to have a therapeutic effect. Further development of an orthotopic model of EMCA and 
intravenous administration of higher doses of VP is ongoing. VP appears to be a promising chemotherapeutic agent in the 
treatment of EMCA.
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Impact of PARP inhibitor expanded access program on the uptake of genetic testing in newly diagnosed or recurrent 
ovarian cancer patients in Singapore  
P.Y. Onga, D.S. Tanb, K.Z. Aungb, J.B.T. Erb and S.C. Leea,b. aNational University Cancer Institute, Singapore, Singapore, bNational 
University Hospital, Singapore, Singapore  

Objective: To find out the impact of the PARP inhibitor expanded access program in Singapore on genetic testing uptake of 
newly diagnosed or recurrent ovarian cancer patients.  

Method: We reviewed the demographic characteristics, genetic testing uptake, and test results of newly diagnosed or 
recurrent ovarian cancer patients referred to the NCIS cancer genetics clinic before (2007 to March 2014) and after (April 
2014 to May 2016) the PARP inhibitor access program.  

Results: Before the program, only 5.4% (28/520) of newly diagnosed or recurrent ovarian cancer patients were referred, 
compared to 41.6% (89/214, P = 0.001) after the program. There were no differences in ethnicity (P = 0.28), family history 
risk category (P = 0.47), stage (P = 0.67),r diagnosis (P = 0.14) between patients counselled before and after the program. 
However, after the program, significantly more patients with serous ovarian adenocarcinoma were seen (60.7% vs 39.3%, P = 
0.003), and more patients undertook genetic testing (66.3% vs 39.3%, P = 0.18). Of patients tested after the program, 39/59 
(66.1%) have relapsed disease and may potentially be treated with a PARP inhibitor if they carry deleterious BRCA1/2 
mutation. There was no difference in the primary suspected diagnosis in patients tested before and after the program 
(hereditary breast-ovarian cancer syndrome 81.8% vs 76.3%, Lynch syndrome 18.2% vs 23.7%, P = 0.30). Overall, 24/70 
(34.3%) patients tested had deleterious mutations, 40% had variants of uncertain significance, and 25.7% tested negative. Of 
the 24 patients with deleterious mutation, 50% had BRCA1, 29.2% had BRCA2, 12.5% had DNA mismatch repair gene, and 
8.3% other ovarian cancer susceptibility gene mutations (BRIP1 = 1, RAD51C = 1). Serous adenocarcinoma is the predominant 
histological subtype in BRCA1 and BRCA2 mutation carriers (83.3% and 71.4%, respestively).  

Conclusion: Since the clinical availability of olaparib, referral of ovarian cancer patients for genetic counselling increased by 
almost 8-fold and uptake of testing almost doubled. BRCA1/2 remain the most common causative genes in ovarian cancer 
patients with suspected hereditary cancer syndrome.
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Intersection of the DNA repair pathways and immunogenome identifies PDL2 as a prognostic marker in ovarian 
epithelial cancer  
A.J. Allena, P. Mhawech-Faucegliab, K. Matsuoc, N. Pejovica, A. Kriega and T. Pejovicd. aOregon Health & Science University, 
Portland, OR, USA, bLAC+USC Medical Center, Los Angeles, CA, USA, cKeck School of Medicine of USC, Los Angeles, CA, USA, dRogue 
Valley Medical Center, Medford, OR, USA  

Objective: We sought to find correlations among HR-deficient proteins, immune genes, and survival in patients with serous 
ovarian carcinoma.  

Method: Protein microarray analysis of ovarian cancer tissue was used to determine protein expression levels for defined 
DNA repair proteins. Correlation with clinical and pathologic parameters in 186 patients with advanced-stage III-IV and grade 
3 ovarian cancer was analyzed using χ2, Kaplan-Meier method, Cox proportional hazard model, and cumulative incidence 
function. 



Results: Overall, biomarkers representing tumor immunity correlated well to the biomarkers representing DNA repair. 
Interestingly, high PDL2 expression was significantly associated with expression of CD8, CD86, and FOXp3. In multivariate 
analysis, both PARP (aHR = 1.93, 95% CI 1.09–3.44, P = 0.025) and PDL2 (aHR = 2.7, 95% CI 1.33–5.51, P = 0.006) remained 
independent prognostic factors associated with decreased progression-free survival. CD8 expression remained an 
independent prognostic factor associated with improved disease-specific overall survival (aHR = 0.54, 95% CI 0.34–0.87, P = 
0.011).  

Conclusions: Increased expression of PDL2 was shown to be a marker for decreased progression-free survival, which is a 
novel finding. Further exploration of the role of PDL2 in epithelial ovarian cancer may lead to future therapeutic targets.

 

155 - Poster Session  
DNA methylation as a predictor of future malignancies in benign or hyperplastic endometrial biopsies  
F. Multinua, J. Chena, M. Torresa, M. Walther-Antonioa, D.W. Visschera, V. Shridhara, J.N. Bakkum-Gameza, N. Wentzensenb and A. 
Mariania. aMayo Clinic, Rochester, MN, USA, bNational Cancer Institute, Bethesda, MD, USA  

Objective: To identify methylated genes in benign endometrial biopsy (BEB) specimens that correlate with the future 
diagnosis of endometrial cancer (EC).  

Method: BEB was defined as normal endometrium or endometrial hyperplasia without atypia. All patients who had BEB 
followed by diagnosis of EC (cases) between January 1, 1992, and December 31, 2008 were identified among those treated at a 
single institution from a large epidemiologic cohort. Cases were matched 1:1 with patients with BEB who did not develop EC 
(controls) by histology of BEB, date of BEB, age at BEB, and length of follow-up. Thirty ECs were identified as well. DNA 
extracted from formalin-fixed paraffin-embedded tissues underwent pyrosequencing to determine percentage methylation of 
promoter region CpGs in 4 genes (ADCYAP1, HAND2, MME, and RASSF1A) previously reported as methylated in EC. Because of 
the high correlation of CpG methylation within the same gene, we averaged the CpG methylation across genes. ANOVA and t 
test were used to test for the difference in means between sample groups. Pairwise Euclidean distances were compared 
between sample groups. Operating characteristic (ROC) curve was used to evaluate the predictability of methylation data.  

Results: After pathologic review, 23 pairs of cases and controls were identified (14 normal, 9 hyperplasia without atypia per 
group). Among cases, median time from BEB to EC was 1.2 years (range 2 days to 7.4 years). Among the selected 23 cases, only 
13 had EC tissue available; thus 17 additional ECs were randomly selected from the EC tissue repository. We evaluated 26 CpG 
sites within the 4 genes and found a consistent trend of increasing percentage of methylation from control BEB to case BEB to 
EC for all CpGs (Figure 1a). At gene-level, mean methylation of ADCYAP1 in case BEB was significantly higher than control BEB 
(P = 0.015). Although the other genes did not reach statistical significance, we observed the same trend (Figure 1b). When we 
compared the case-to-cancer distance to the control-to-cancer distance, HAND2 gene methylation in case BEB was significantly 
closer to EC than the control BEB (permutation test, P = 0.01). AUC (predicting future development of EC in the setting of BEB) 
for ADCYAP1 and HAND2 were 0.7 (95% CI 0.87–0.54) and 0.72 (95% CI 0.94–0.5), respectively.  

Conclusion: Methylation of both ADCYAP1 and HAND2 in BEB correlates with future development of EC. Such molecular 
changes warrant further development and testing as biomarkers to identify women with a BEB at elevated risk for future EC. 



 

Fig. 1. 
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Genetic and therapeutic inhibition of the receptor tyrosine kinase AXL restores paclitaxel chemosensitivity in uterine 
serous cancer  
M. Palisoul, J.M. Quinn, K. Reger, L. Guo, B. Arif, A.R. Hagemann, C.K. McCourt, M.A. Powell, D.G. Mutch and K.C. Fuh. Washington 
University School of Medicine in St. Louis, St. Louis, MO, USA  

Objective: AXL expression is associated with worse survival in uterine serous cancer (USC). We sought to determine whether 
inhibition of AXL could restore response to chemotherapy.  

Method: In vitro cell viability (XTT) assays were performed in ARK7 (taxane-sensitive) and ARK1 and ARK4 (taxane-resistant) 
USC cell lines. AXL knockdown by shRNA or selective small molecule inhibition of AXL with R428 was performed in taxane-
resistant cells. Western blotting was performed to confirm protein expression. Apoptosis was assessed by flow cytometry. In 
vivo models to evaluate response of tumor growth to inhibition of AXL-included subcutaneous tumor model of ARK1 in NOD-
SCID mice treated with paclitaxel (20 mg/kg twice weekly) only (n = 3), paclitaxel (20 mg/kg twice weekly) plus R428 (14 
mg/kg daily) (n = 3), or no treatment (n =2). Statistics were calculated using GraphPad Prism6. Statistical significance was 
assessed by unpaired t tests (P < 0.05).  

Results: Inhibition of AXL by shRNA restored paclitaxel sensitivity in ARK1 (paclitaxel IC50 of 7.6 nM in shAXL vs IC50 of 31.2 
nM in shControl) and ARK4 (paclitaxel IC50 of 5.7 nM in shAXL and IC50 of 12. 7nM in shControl). In addition, use of a small 
molecule inhibitor, R428, restored paclitaxel sensitivity in a dose-dependent fashion from untreated (IC50 of 29.3 nM) to IC50 of 
2.3 nM, 12.5 nM, and 19.5n M at 3 uM, 1 uM, and 0.1 uM, respectively (P < 0.01) in ARK1 cells. A similar restoration of response 
to taxane was seen with untreated ARK4 (IC50 of 19.5 nM) to IC50 of 2.3 nM, 2.6 nM, and 12.5 nM for 3 uM, 1 uM, and 0.1 
uM, respectively (P < 0.01). The combination treatment of paclitaxel with shAXL versus shControl showed a 37% higher rate of 
apoptosis (55% vs 35%, P < 0.05). In vivo studies of combination treatment with R428 and paclitaxel showed a greater than 
90% decrease in tumor volume after 2 weeks of treatment when compared to no treatment and paclitaxel treatment alone 
(250 mm3 vs 2,500 mm3 vs 2,500 mm3, respectively, P < 0.001).  

Conclusion: In taxane-resistant uterine serous cancer, AXL is highly expressed. The genetic and therapeutic inhibition of AXL 
restores chemosensitivity both in vitro and in vivo. Additional studies are underway. The combination of paclitaxel with an 
AXL inhibitor could be a therapeutic option for chemo-resistant uterine serous cancer.
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Dll3 alterations predict poor survival in gynecological cancers  
W. Hua, C. Ivana, Y.A. Lyonsa, J.M. Hansena, R.L. Dooda, M.J. Wagnerb, R.A. Previsa, M. Frumovitza, R.L. Colemana and A.K. Sooda. 
aThe University of Texas MD Anderson Cancer Center, Houston, TX, USA, bThe University of Texas, MD Anderson Cancer Center, 
Houston, TX, USA  

Objective: The NOTCH signaling pathway has been implicated to play an important role in the growth of high-grade serous 
ovarian cancer. However, the clinical relevance of DLL3 alterations in ovarian and uterine cancers is not well understood. 
Here, we use The Cancer Genome Atlas (TCGA) data to perform an integrated analysis of the clinical survival impact of DLL3 
signaling pathway in gynecological cancers.  

Method: A total of 562 patients with high-grade serous ovarian cancer and 534 patients with uterine cancer (endometrioid 
and/or serous) were included for overall survival analysis. DLL3 alteration data (upregulation and amplification) were 
downloaded from the cBio portal. A multivariate survival analysis, including clinical parameters (age, stage, grade, and Dll3 
alterations), was performed. We also performed a Spearman correlation analysis and pathway analysis for identifying DLL3-
enriched pathways.  

Results: Amplification and/or upregulation of DLL3 (13.2%) was prevalent in ovarian cancer. Alterations in DLL3 (both 
upregulation and amplification) were identified to significantly correlate with poor overall survival in the patients with both 
ovarian and uterine cancers. In ovarian cancer patients, the median survival for those with altered DLL3 (74 cases) was 40.2 
months compared with 47.6 months for those without DLL3 alterations (488 cases) (P < 0.05, detected by log rank test). For 
uterine cancer patients, the median survival for those with altered DLL3 (23 cases) was 32 months, while median survival was 
not reached for the patients without DLL3 alterations (512 cases) (P < 0.001). In the Spearman correlation analysis of DLL3-
correlated genes, we identified 742 genes that were altered in uterine cancer and 263 DLL3-altered genes in ovarian cancer 
(coefficient > 0.3). Further pathway analysis by the EnrichR indicated that DLL3-enriched pathways include the estrogen- and 
FOXM1-mediated cell cycle control in uterine cancer.  

Conclusion: Our results demonstrate that DLL3 upregulation or amplification adversely affects patient outcomes in uterine 
and ovarian cancers. These findings have significant implications for therapies targeting the DLL3 pathway in ovarian and 
uterine cancers.

 

158 - Poster Session  
Modulation of CA-125 expression by hTERT in ovarian cancer: Possible implication of PI3K/AKT/mTOR signaling 
pathway  
D. Atallaha, S. Antounb, M. Moubaraka, N. El Kassisa, M.A.F. Seoudc, G. Chahined and G. Hilalb. aHôtel-Dieu de France University 
Hospital/Saint Joseph University, Beirut, Lebanon, bUniversité Saint Joseph, Beirut, Lebanon, cAmerican University of Beirut 
Medical Center, Beirut, Lebanon, dHôtel-Dieu de France University Hospital, Beirut, Lebanon  

Objective: Despite its role as a diagnostic cancer tool for ovarian cancer, CA-125 plays a key role in tumor proliferation by 
inducing ovarian cancer cells invasion and motility. Telomerase is upregulated in 90% of ovarian carcinomas. The aim of our 
study was to investigate the possible interrelationship between CA-125 secretion and telomerase activity, and the possible 
implication of the PI3K/Akt/mTOR pathway in this modulation.  

Method: Ovarian cancer cell lines OVCAR-3, SK-OV-3, and IGROV-1 were treated with 3 different telomerase inhibitors, BIBR-
1532, Costunolide, and MST-312; one activator, LPS; and various inhibitors of the PI3K/Akt/mTOR pathway, PI828, 
wortmanin, GSK692690, and rapamycin. The proliferation and viability tests were performed using tetrazolium salt. hTERT 
gene silencing effect was assessed using hTERT SiRNA. CA-125 expression was quantified by Q-PCR and its secretion by ELISA. 
CA-125 gene silencing was performed using CA-125 SiRNA. hTERT expression and telomeric activity were measured by qPCR. 
Migration assay for cells treated by hTERT activator LPS was performed using the 8 μm CytoSelect™ 96-Well Cell Migration 
and Invasion Assay.  

Results: The 3 telomerase inhibitors, costunolide, and BIBR 1532 at 5 and 10 mM and MST-312 at 1 and 2 mM, decreased the 
CA-125 mRNA expression and protein secretion by the 3 cell lines. The same pattern was obtained when cells were treated 
with hTERT siRNA. The activation of hTERT led to an increase in CA-125 expression and secretion, and to an increase in cell 
migration and motility. Interestingly, inhibition of PI3K/Akt/mTOR signaling pathway by PI828, wortmanin, GSK692690, and 
rapamycin led to a decrease in CA-125 concentration suggesting the involvement of this pathway in CA-125 regulation. 
Moreover, an additive effect was shown when costunolide and BIBR 1532 were combined with the previous inhibitors. A 
decrease in telomerase expression and activity was obtained after gene silencing of CA-125 by the 3 cell lines, along with a 



decrease in PI3k, Akt, and mTOR gene expression, which may explain the possible implication of this signaling pathway in the 
modulation of hTERT by CA-125.  

Conclusion: Both inhibition of telomerase and PI3K/Akt/mTOR signaling pathway decreased the CA-125 secretion, while 
inhibition of CA-125 decreased hTERT expression and activity suggesting a mutual modulation and a substantial role of CA-
125 in cancer initiation and progression.

 

159 - Poster Session  
Impact of ascites volume on clinical outcomes in epithelial ovarian cancer: A cohort study  
J.B. Szendera, T. Emmonsa, K. Morrella, S. Belliottib, D. Dicksonb, A. Khana, P.C. Mayora, S.B. Lelea, P.J. Fredericka, E. Zsirosa, K. 
Odunsia, K. Enga and B.H. Segala. aRoswell Park Cancer Institute, Buffalo, NY, USA, bUniversity at Buffalo, Buffalo, NY, USA  

Objective: To investigate the relationship between pretreatment ascites volume and outcomes in patients with ovarian, 
fallopian tube, or primary peritoneal cancer (EOC). In addition, the impact of intraperitoneal administration of cell-free ascites 
(CFA) on tumor progression was evaluated in murine syngeneic EOC.  

Method: For patients undergoing primary debulking surgery (PDS) for EOC between 2005 and 2015, clinicopathologic 
parameters were obtained from a database maintained at our institution. Progression-free (PFS) and overall survival (OS) 
were recorded. Ascites volume was dichotomized at 2000 mL, and comparisons for high- and low-volume ascites were made. 
We additionally evaluated the effect of intraperitoneal administration of CFA versus PBS on tumor progression in syngeneic 
murine EOC. Banked ascites supernatants harvested from a prior group of tumor-bearing mice were coadministered with 
tumor cells and at various times after tumor challenge.  

Results: Out of 512 patients identified as undergoing PDS, 398 (77.7%) had ascites present at surgery. Patients with ascites 
greater than 2,000 mL had significantly shorter PFS (19.4 vs 14.1 months, P < 0.001) and OS (41.7 vs 25.4 months, P < 0.001). 
After adjusting for stage, presence of ascites was significantly associated with ability to achieve optimal cytoreduction. There 
was a volume-dependent effect of ascites on both PFS and OS. EOC-bearing mice administered CFA reached endpoint 
significantly earlier than those receiving PBS alone. (See Fig. 1.)  

Conclusion: Patients with larger volume ascites at the time of surgery were less likely to have complete surgical resection 
(R0) and had worse overall prognosis. These results suggest that pretreatment high-volume ascites could be a prognostic 
biomarker for advanced EOC. Furthermore, worse outcomes in mice support an ascites-driven model tumor progression. 
Additional research is warranted to identify cell-free ascites constituents that drive tumor progression and may be potential 
therapeutic targets. 
 

 
Fig. 1. 
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Serum and tissue miR-21 as a predictor of future malignancy in endometrial hyperplasia without atypia  
C.H. Laia, R.C. Wub, C.Y. Linb, L.Y. Yangb,c, S.M. Jungd and A. Chaob. aChang Gung Memorial Hospital and Chang Gung University, 



Kueishan, Taoyuan, Taiwan, bChang Gung Memorial Hospital, Taipei, Taiwan, cAsian Gynecologic Oncology Group, Taoyuan, 
Taiwan, dChang Gung Memorial Hospital, Taoyuan, Taiwan  

Objective: The conventional criteria of predicting risk of progression of endometrial hyperplasia (EH) to endometrial cancer 
(EC) is based on the degree of architectural crowding and nuclear atypia. We aim to investigate the predictive markers for risk 
of developing EC in women with EH without atypia.  

Method: EC patients with preceding simple or complex hyperplasia (SH/CH) without atypia were compared to SH/CH without 
progression to EC using miRNA array, followed by reverse transcription and quantitative real-time PCR, Western blot, and 
immunohistochemistry (IHC). 

Results: Thirty miRNAs (P < 0.001, fold change >4) including miR21 were significantly overexpressed in patients with SH/CH 
lesions (case, n = 4) who subsequently turned to EC compared to those who did not (control, n = 4). In the validation phase on 
an independent set, miR21was confirmed higher in patients who had a history of SH/CH without atypia and subsequently 
developed EC (n = 3 vs n =12, P = 0.0038). Upregulation of miR21 correlated with increased expression of miR21-targeted 
PTEN (n = 8 vs n = 23, P = 0.022) and BCL2 (n = 8 vs n = 23, P = 0.0006) at the protein level using IHC analysis. Interestingly, 
serum miR21 level of cases was also significantly higher than in control. These results identified miR21, both at tissue level 
and serum level, to be a potential biomarker for predicting future EC. External validation on larger independent cohorts (EC 
vs non-EC) is ongoing. (See Fig. 1.)  

Conclusion: MiR21 may become a useful serum biomarker for early prediction of patients with EH who are at risk of 
developing EC. 
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Clinical and serum predictors of anti-angiogenic toxicity  
R. Ruskina, M. Rowlandb, D.N. Dhanasekarana, M. Jayaramana and K. Moxleyc. aThe University of Oklahoma Health Sciences 
Center, Oklahoma City, OK, USA, bThe University of Oklahoma, Norman, OK, USA, cThe University of Oklahoma, Oklahoma City, OK, 
USA  



Objective: The spectrum of toxicities associated with angiogenesis inhibitors bears a striking resemblance to the clinical 
syndrome of preeclampsia. Recent studies suggest that alterations in soluble angiogenic factors play a critical role in the 
development of preeclampsia. We sought to explore whether these proteins are predictive of the development of 
antiangiogenic class-specific toxicities.  

Method: Serum was collected from gynecologic cancer patients at baseline and sequential time points after initiating a 
therapeutic regimen containing bevacizumab. Nine candidate biomarkers were detected and quantified using enzyme-linked 
immunosorbent assays and a dual-detector reader. χ2 and Wilcoxon rank sum tests were used to compare clinical and serum 
predictors between subjects with and without toxicity.  

Results: In this preliminary analysis, 12 of 50 total subjects were evaluated. The median age of subjects was 60 years (range 
42–68); 67% had ovarian cancer, and 58% were receiving primary therapy. The median number of cycles received was 15 
(range 3–21). Seven of 12 patients (58%) discontinued therapy because of toxicity such as venous thromboembolism, 
hypertensive urgency, congestive heart failure, and bowel perforation. Proteinuria (P = 0.039), higher VEGF-A levels (P = 
0.046), and higher epidermal growth factor (EGF) levels (P = 0.106) at baseline were associated with cessation of 
antiangiogenic therapy. Age, hypertension, use of chemotherapeutic agents in addition to bevacizumab, number of cycles, and 
history of prior antineoplastic treatment did not appear to increase risk of toxicity. Other serum analytes (PDGF AB, sTIE-2, 
sVEGFR-1, sVEGFR-2, VEGF-C, and endoglin) were also not predictive.  

Conclusion: VEGF-A and EGFs have been implicated in the development of both essential hypertension as well as pregnancy-
related hypertensive disorders. Elevated baseline levels of these analytes may provide early indication that a patient will 
experience class-specific drug toxicity. Validation of serum angiogenic proteins in a larger cohort of patients exposed to 
angiogenesis inhibitors is warranted. Changes in prospectively collected serum makers over time may provide insight into the 
etiology of angiogenesis-inhibitor toxicity as well.

 

162 - Poster Session  
Clinical challenges associated with universal screening for Lynch syndrome associated endometrial cancer  
A.S. Bruegla, K.L. Ringb, B. Fellmanc, D. Urbauerc, M.S. Danielsc and R. Broaddusc. aOregon Health and Science University, Portland, 
OR, USA, bUniversity of Virginia, Charlottesville, VA, USA, cThe University of Texas MD Anderson Cancer Center, Houston, TX, USA  

Objective: Universal tumor testing to screen for Lynch syndrome is becoming increasingly common for endometrial cancer 
patients. Several studies have been published describing the utility of universal screening and its ability to detect the majority 
of patients with germline mutations associated with Lynch syndrome. However, there have been no studies examining the 
challenges that can be encountered when universal tumor testing is employed. The purpose of this study was to prospectively 
identify the challenges associated with implementing universal screening.  

Method: Endometrial cancer patients (n = 213) prospectively underwent microsatellite instability (MSI) and 
immunohistochemistry (IHC) testing for expression of DNA mismatch repair proteins. Patients with low (MSI-L) or high (MSI-
H) levels of tumor MSI, or IHC loss of MLH1 (and absent MLH1methylation), MSH2, MSH6, or PMS2 were referred to a genetic 
counselor.  

Results: Various clinical and diagnostic challenges that can occur with universal tissue testing for Lynch syndrome were 
identified. These challenges are significant, as they prevented us from definitively classifying these cancers as hereditary or 
sporadic. These include pretesting factors (n = 10, 4.7%; patient does not want testing; insurance denies reimbursement for 
testing; tumor insufficient for testing), IHC/MSI discordances (n = 6, 2.8%), MSI-L with intact MMR protein expression by IHC 
(n = 5, 2.3%), and post-tissue testing issues (n = 8, 3.8%; insurance denies reimbursement for germline testing; patient 
declines germline testing; VUS detected; no germline mutation identified).  

Conclusion: Challenges associated with universal screening occurred in 13.6% of screened patients (29/213) that preclude 
designation of a tumor as sporadic or hereditary.

 

163 - Poster Session  
CTNNB1 predicts better progression-free survival in endometrioid endometrial cancer patients treated with 
chemotherapy  
E.R. Penicka,b,c, C. Tianb, N.W. Batemanc,d,e, J. Oliverb, D. Mitchellb, T.P. Conradsb,c,e,f,g, C.A. Hamiltona,b,c,e, G.L. Maxwellb,c,e,f,g and 
K.M. Darcyb,c,e. aWalter Reed National Military Medical Center, Bethesda, MD, USA, bGynecologic Cancer Center of Excellence, 
Bethesda, MD, USA, cUniformed Services University of the Health Sciences, Bethesda, MD, USA, dGynecologic Cancer Center of 



Excellence, Annandale, VA, USA, eMurtha Cancer Center, Bethesda, MD, USA, fInova Schar Cancer Institute, Fairfax, VA, USA, gInova 
Fairfax Hospital, Falls Church, VA, USA  

Objective: CTNNB1 encodes β-catenin, a member of the Wnt signaling pathway. Mutations and overexpression of CTNNB1 are 
common in colon, ovarian, and endometrioid endometrial cancers (EEC). This study determined whether the relationship 
between endometrial cancer biomarkers and clinical outcome varies by adjuvant treatment, and tested the hypothesis that 
certain endometrial cancer biomarkers will stratify progression-free survival (PFS) and overall survival (OS) in patients 
treated with (but not without) chemotherapy.  

Method: Genomic and clinical data from EEC patients treated without (no adjuvant treatment or radiation) versus with 
chemotherapy (chemotherapy or chemotherapy and radiation) were downloaded from The Cancer Genome Atlas (TCGA). The 
relationships between endometrial cancer biomarkers and clinical outcomes were investigated using log-rank testing and Cox 
hazards modeling.  

Results: There were 379 evaluable patients, including 92 (24%) who received chemotherapy. A panel of 15 endometrial 
cancer biomarkers were evaluated based either on mutation status and/or RNA sequencing. Transcript expression, not 
mutation, of CTNNB1 was the only biomarker that selectively stratified clinical outcome in EEC patients treated with 
chemotherapy. Patients with high versus low CTNNB1 had better PFS (Figure 1A) and OS (Figure 1B) following chemotherapy. 
The predictive value of CTNNB1 in chemotherapy patients was observed in univariate modeling (HR = 0.34, P = 0.001 for PFS; 
HR = 0.24, P = 0.025 for OS) and with multivariate adjustment for age of diagnosis, race, stage, grade, and myometrial invasion 
(HR = 0.27, P = 0.0009 for PFS; HR = 0.25, P = 0.039 for OS). As has been previously reported, high versus low CTNNB1 was 
associated with worse OS (Figure 1D) in the lower risk EEC patients treated with no adjuvant treatment or radiation but not 
with chemotherapy, but this relationship was not associated with a corresponding increased risk of disease progression 
(Figure 1C).  

Conclusion: EEC patients with high levels of CTNNB1 had better outcome following adjuvant chemotherapy with consistent 
improvements in PFS and OS. This relationship was not observed in patients who did not receive chemotherapy. Low 
transcript expression of CTNNB1 may be used to aid physicians in tailoring treatment choices to patients with EEC. 
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Fig. 1.  Progression-free survival (PFS) or overall survival (OS) plots were generated for endometrioid endometrial cancer 
patients women with low (blue line) vs high (red line) transcript expression of CTNNB1 and treated with chemotherapy (A or 
B, respectively) vs without chemotherapy (C or D, respectively). Survival distributions were compared using log-rank test 
and univariate Cox modeling was performed estimating hazard ratio (HR) and 95% confidence interval (CI) for patients with 
high vs low transcript expression of CTNNB1.
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Investigating variations in the SWI/SNF complex in serous ovarian cancer  
M.R. Davisa, W. Choi-Puib, B. Howittb, K. Hasselblattc, R.S. Berkowitzc and S.W. Ngc. aBrigham and Women's Hospital/Harvard 
University, Boston, MA, USA, bBrigham and Women's Hospital/Harvard Medical School, Boston, MA, USA, cBrigham and Women's 
Hospital, Boston, MA, USA  

Objective: The SWI/SNF complex is a multi-subunit chromatin remodeling complex with tumor suppressor properties. 
Mutations in 4 subunits have been reported in ovarian clear cell carcinoma (OCCC). The aim of this study is to investigate the 
composition of the SWI/SNF complex and prognostic significance in epithelial ovarian cancer (EOC).  

Method: The Cancer Genome Atlas (TCGA) was queried to identify SWI/SNF mutations within the serous ovarian cancer 
dataset. Immunohistochemical (IHC) staining for SWI/SNF marker expression was performed on archived samples, and 
marker expression in EOC cell lines was determined by Western blot analysis. Complex composition was determined using 
mass spectrometric and Western blot analysis of co-immunoprecipitation (Co-IP) products. Survival analysis for SWI/SNF 
mutations was derived from data generated by the TCGA Research Network.  

Results: Among 316 cases of high-grade serous ovarian cancer (HGSC) in the TCGA dataset, 39% had mutations in the 
SWI/SNF complex. Thirty-four (11%) had amplification of SMARCA4, 52 (16%) had mutations in ACTL6A, while 2% had 
ARID1A mutations. Mutations in SMARCA4 were associated with a decreased overall survival (33.4 months vs 44.5 months, P 
= 0.04). On IHC, there was a strong correlation between expression of ARID2 and ARI1A and ARID1B (r = 0.78, P = 0.021 and r 
= 0.70, P = 0.035) and between ACTL6A and all 3 ARID subunits. However, in samples with genetic mutations in SWI/SNF 
subunits, these correlations were lost. On Western blot, loss of expression of SWI/SNF subunits was noted in OVSAHO, 
Kuramuchi, and OVCA433 serous cell lines. Mass spectrometry of Co-IP products using BAF155 core antibody demonstrated a 
reduction in SMARCA4 in OVSAHO and TOV21G cell lines compared to immortalized cell lines. New associations were also 
identified: Flightless 1 (FLI1), Drebin (DBN1), and LIMA1. The TCGA dataset corroborates mutations in these subunits in HGSC 
cases (4%, 2%, and 2%, respectively) with coexpression of LIMA1 and SMARCA2 (r = 0.31).  

Conclusion: New proteins not previously described in ovarian cancer are found to be associated with the SWI/SNF complex. 
SWI/SNF mutations are also identified in HGSC cell lines and in HGSC cases, in particular, SMARCA4, potentially having 
prognostic significance.
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A pretreatment mass spectrometry-based serum proteomic test is able to stratify patients with ovarian cancer 
receiving adjuvant chemotherapy according to overall and progression-free survival and identify patients likely to 
exhibit chemoresistance  
S. Kasimir-Bauera, T.C. Krivakb, T. Herzogc, A. Steingrimssond, H. Rodere and J. Rodere. aUniversity Hospital Duisburg-Essen, 
Essen, Germany, bWestern Pennsylvania Hospital, Pittsburgh, PA, USA, cUC Health Barrett Cancer Center, Cincinnati, OH, USA, 
dBiodesix, Inc., Boulder, CO, USA, eBiodesix, Inc, Boulder, CO, USA  

Objective: The aim of this study was to develop a test able to provide useful prognostic information from pretreatment serum 
samples for patients with ovarian cancer undergoing surgery and possible adjuvant chemotherapy.  

Method: Serum samples taken at time of surgery were available for 138 patients with primary ovarian cancer. Matrix-assisted 
laser desorption/ionization (MALDI) mass spectra were generated from the samples using the Deep MALDI method able to 
probe the serum proteome over 4 orders of magnitude in abundance. Spectra were processed and features (peaks) defined. 
The integrated areas under the spectra for these features and patient clinical data were entered into a test development 
platform optimized for the design of clinically useful molecular diagnostic tests and able to produce reliable results from 
development set data. The resulting test stratifies patients into 3 groups with better, worse, and intermediate outcomes.  

Results: Twenty-eight (20%) of patients were classified to the poorest and 49 (36%) to the best prognosis group. Overall and 
disease-free survival (DFS) are shown by test classification in Fig. 1. Median DFS in the poorest prognosis group was only 7 



months, and 60% of patients with DFS less than 6 months were in this group. In the best prognosis group, 96% of patients 
were disease-free at 6 months and median DFS was not reached. While test classification was associated with the known 
prognostic factors of histology, disease stage, and presence of residual tumor after surgery, the difference in both OS and DFS 
between the poorest prognosis group and the remaining patients remained substantial (HR = 0.35, 95% CI 0.20–0.62, and HR 
= 0.30, 95% CI 0.17–0.55, respectively) in multivariate analysis adjusting for these factors.  

Conclusion: It is possible to identify patients with ovarian cancer likely to have especially good or poor outcomes on adjuvant 
platinum doublet chemotherapy from pretreatment serum. The test shows a level of performance that could be useful in 
clinical practice to inform discussions on prognosis and treatment choice. The further development of the test and validation 
in independent cohorts necessary for clinical application are underway. 
 

 

 
Fig. 1 and Fig. 2. 
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Validation of REM score to predict endometrial cancer in patients with ultrasound endometrial abnormalities  
S. Capriglionea, F. Plottia, S. Lopezb, G. Scalettaa, A. Mirandaa, V. Tatangeloa, M. Moncellia, A. Gattia, M.T. Schiròa, R. Monteraa, D. 
Luveroa, A. Aloisia, C. De Cicco Nardonea, C. Terranovaa and R. Angiolia. aUniversity Campus Bio-Medico of Rome, Rome, Italy, 
bLIUCBM Libera Università Campus Bio-Medico di Roma, Rome, Italy  



Objective: The risk of endometrial malignancy (REM) score is a model formulated in a previous single-center validation study, 
which has been shown to predict endometrial cancer (EC) in women with ultrasound endometrial abnormalities based on 
multiple features (clinical, ultrasound, and laboratorial). This study aims to validate the performance of REM score in an 
external setting.  

Method: A population-based database with patients who underwent elective hysteroscopy for ultrasound endometrial 
abnormalities between 2013 and 2016 at the Department of Obstetrics and Gynecology of University Campus Bio Medico of 
Rome was used.  

Results: In our sample, consisting of 298 patients (102 with EC and 196 with benign uterine hystology), applying the 
predefined cutoff of 0.3185, we correctly classified 93/102 patients with EC and 187/196 with benign disease, reporting an 
overall sensitivity and specificity of 93.9% and 95.4% (PPV = 0.91, NPV = 0.95), respectively. Compared to the previously 
published data, where REM score in the verification set showed an overall sensitivity of 89.3% and a specificity of 95%, in the 
present study with a completely independent external dataset, we found an improvement in terms of sensitivity and PPV (94% 
versus 89%, 0.91 vs 0.73) with a constant excellent specificity of 95%, thanks to the expansion of the malignant sample (102 
EC patients in the present analysis vs 28 EC patients in the previous verification set).  

Conclusion: REM score showed a high positive value for EC prediction. However, before REM score can be applied in daily 
clinical practice, data from randomized controlled trials are needed.
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The predictive value of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio in determining cervical 
cancer stage  
D.G.K. Teoha, R. Isaksson Vogela, M. Monub, Z. Lundstromb, C. Albertinc, E. Stockwellb, C. Rivarda and M.A. Gellera. aUniversity of 
Minnesota, Minneapolis, MN, USA, bUniversity of Minnesota Cancer Center, Minneapolis, MN, USA, cUniversity of Minnesota Medical 
Center, Minneapolis, MN, USA  

Objective: To determine whether an elevated neutrophil-to-lymphocyte ratio (NLR) and/or platelet-to-lymphocyte ratio 
(PLR) predicts final cervical cancer stage.  

Method: A retrospective chart review was performed on all patients receiving cervical cancer treatment at our institution 
between December 1, 2009, and December 30, 2013. Baseline demographic and disease information including FIGO clinical 
stage, radiographic stage, and surgical stage were collected. “Final stage” was determined by incorporating the clinical, 
radiographic, and surgical staging information; for example, a FIGO stage IB2 with lymph node metastases on imaging would 
have a final stage IB2+LN; parametrial involvement on surgical pathology would have a final stage of IIB. All cancers with 
lymph node metastases on imaging or surgical pathology were considered “upstaged” compared to the FIGO stage. CBC results 
prior to treatment were collected, and NLR and PLR were calculated for each patient. The median NLR and PLR were 
calculated, and NLR and PLR results were dichotomized as high or low compared to the median value. The associations 
between NLR and PLR and disease stage were compared using χ2 tests.  

Results: A total of 184 cervical cancer patients with NLR and/or PLR data were identified. Mean age was 48.3 ± 13.2 years. 
Seventy-seven percent had squamous cell carcinoma; 17% had adenocarcinoma; and 6% had other histologic subtypes. Forty-
five percent had a FIGO stage of ≤IIA1, and 55% had a FIGO stage of ≥IIA2. The median NLR was 3.8, and the median PLR was 
191.4. High NLR and PLR were statistically significantly associated with FIGO stage ≥IIA2 (P = 0.002 and P < 0.0001, 
respectively) and final stage ≥IIA2 or any stage with lymph node metastases (P = 0.05 and P < 0.0001, respectively) (Table 1). 
A high PLR was also associated with radiographic or surgical upstaging from the initial FIGO clinical stage (P = 0.01); however, 
a high NLR did not predict upstaging (P = 0.49) (Table 1).  

Conclusion: A high NLR or PLR was associated with more advanced stage disease including nodal metastases for which 
primary chemoradiation may be more appropriate than surgery. In addition, a high PLR was associated with an increased 
radiographic or surgical stage compared to the initial FIGO clinical stage. Although prospective studies are needed, PLR should 
be considered when deciding whether to proceed with primary surgical therapy for cervical cancer. 

Table 1. Associations between PLR and NLR and disease stage 
 PLR (N=184) NLR (N=142) 
 <191 ≥191 p-value <3.8 ≥3.8 p-value 
FIGO Stage   <0.0001   0.002 
≤IIA1 56 (60.9%) 26 (28.3%)  30 (42.3%) 13 (18.3%)  



≥IIA2  36 (39.1%) 66 (71.7%)  41 (57.8%) 58 (81.7%)  
Final Stage   <0.0001   0.05 
≤IIA1 43 (46.7%) 17 (18.5%)  17 (23.9%) 8 (11.3%)  
≥IIA2 or any stage+LNa 49 (53.3%) 75 (81.5%)  54 (76.1%) 63 (88.7%)  
Upstagedb   0.01   0.49 
   No 57 (62.6%) 38 (44.2%)  33 (48.5%) 29 (42.7%)  
   Yes 34 (37.4%) 48 (55.8%)  35 (51.5%) 39 (57.4%)  

a+LN, any stage with lymph node metastasis on imaging or surgical pathology 
bUpstaged based on radiographic and/or surgical pathology results compared to initial FIGO clinical stage. 
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Evaluation of genomic alterations by next generation sequencing provides a precision medicine-based approach for 
gynecologic cancers  
E.N. Prendergasta, A.Y. Liua, K. Dessourcesa, J.N. Faheya, J.G. Cohena, J.A. Elvinb and G.E. Konecnya. aUniversity of California, Los 
Angeles, Los Angeles, CA, USA, bFoundation Medicine, Inc., Cambridge, MA, USA  

Objective: Next-generation sequencing (NGS) has enabled advances in molecular profiling of malignancies that may help 
expand the repertoire of potential therapeutic options. A global analysis of comprehensive genomic profiling (CGP) for 
gynecologic cancers remains to be described. This study will report CGP results from a broad range of primary and recurrent 
gynecologic cancers at a single institution, its impact on clinical decision making, and the associated patient outcomes.  

Method: This was an institutional review board-approved retrospective study of patients with histologically confirmed 
gynecologic cancer who underwent CGP. Hybridization-capture of up to 315 cancer-related genes (FoundationOne®) provided 
genomic alterations (GA = short variants, indels, copy number, rearrangements), tumor mutation burden (TMB), and 
microsatellite instability (MSI) status for 138 clinical cancer specimens. Clinically relevant genomic alterations (CRGA) were 
defined as GA associated with on-label targeted therapies and targeted therapies in mechanism-driven clinical trials. CRGA 
were evaluated for the cohort and patterns evaluated. Patient outcomes were assessed.  

Results: CGP was performed in 138 patients with gynecologic cancer. Patient outcomes were available for 104 patients with 
the following gynecologic malignancies: ovarian, fallopian tube or primary peritoneal (54, 52%), endometrial (30, 29%), 
leiomyosarcoma (12, 11%), cervical (4, 4%), vaginal (1, 1%), and germ cell or rare tumors (3, 3%). GA were identified in 130 
of 138 (median 3 per sample, range 0–30) cases, with TP53 (55.9%) being the most common. At least 1 or more CRGA was 
identified in 94 cases. The most common CRGA were PIK3CA (26.1%), PTEN (14.9%), ARID1A (11.9%), MYC (9.7%), BRCA1 
(8.9%), CCNE1 (8.9%), and CTNNB1(8.9%). Matched therapy was given in 21 (20.2%) cases. This included 12 ovarian and 9 
endometrial patients with recurrent disease. Therapies included mTOR, CDK4/6, PARP, MEK, and cancer multi-kinase 
inhibitors. Patient outcomes on therapies will be reported. (See Fig. 1.)  

Conclusion: Identification of CRGA in gynecologic cancers by CGP may offer a precision medicine-based approach to patients 
and expand access to targeted therapies including clinical trials options. 



   

 

Fig. 1.
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Evaluation of the impact of comprehensive genomic profiling on clinical outcomes in gynecologic oncology patients  
J.B. Szendera, D. Phoenixa, L. Hernandeza, N. Yadava, J. Ettera, S.B. Lelea, P.J. Fredericka, E. Zsirosa, S. Battagliaa, J.A. Elvinb and K. 
Odunsia. aRoswell Park Cancer Institute, Buffalo, NY, USA, bFoundation Medicine, Inc., Cambridge, MA, USA  

Objective: To determine the impact of molecular tumor testing on administration of targeted therapies and clinical trial 
enrollment for patients with gynecologic malignancies.  

Method: Comprehensive genomic profiling (CGP) was performed on tumor samples from 118 patients undergoing treatment 
for gynecologic cancers (by hybridization-capture of up to 315 cancer-related genes [FoundationOne®]) with genomic 
alterations (GA), tumor mutation burden (TMB), and microsatellite instability (MSI) status. Clinically relevant GA (CRGA) were 
defined as GA associated with FDA-approved targeted therapies and targeted therapies in mechanism-driven clinical trials. 
Baseline clinicopathologic features, availability and administration of targeted therapies, and clinical trial availability, referral, 
and enrollment were evaluated. Categorical variables were compared using χ2 tests, and continuous variables were compared 
with the Wilcoxon rank sum test. Survival was compared using a log rank test. A threshold of P < 0.05 was considered 
significant.  

Results: Of the 118 patients tested, 108 (91.5%) had at least 1 CRGA (88 with FDA-approved therapies and an additional 20 
with clinical trials available). A total of 25 patients received targeted therapies, and 13 were referred to clinical trials. Among 
those with FDA-approved therapies, patients who subsequently received targeted therapies were tested 20.1 months later 
than those who did not (46.8 vs 26.7 months, respectively, P = 0.010). Post-test survival was also 1.9 months longer (5.4 vs 3.5 
months, P = 0.029), which was also the median duration of targeted therapy administration (58 days).  

Conclusion: CGP yielded high-rate, clinically actionable results providing additional treatment options for patients. We 
observed a significant improvement in survival when patients were able to access CGP-matched therapies. Further studies are 
necessary to extend these observations and prioritize the order of biomarker-matched treatments when multiple targetable 
molecular mechanisms are present in a given patient.  
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BRCA mutational status to personalize upfront management in high-grade serous advanced ovarian cancer: A 
multicenter study  
M. Petrilloa, C. Marchettib, R. De Leoa, A. Musellab, E. Capoluongoa, I. Parisa, P. Benedetti-Panicib, G. Scambiac and A. Fagottid. 
aCatholic University of the Sacred Heart, Rome, Italy, bSapienza University, Roma, Italy, cCatholic University of the Sacred Heart, 
Milan, Italy, dSt. Maria Hospital, University of Perugia, Terni, Italy  

Objective: To evaluate the correlation between BRCAmutational status, disease presentation, upfront treatment strategy, and 
survival outcome in a large series of advanced high-grade serous ovarian cancer (HGSOC) patients.  

Method: This is a retrospective multicenter study including a consecutive series of newly diagnosed HGSOC patients with 
FIGO stage IIIC-IV disease, who had at least 24 months of follow-up and were tested for BRCA1/2germline mutation status. 
Disease presentation was analyzed using the following variables: laparoscopic predictive-index value (LPS-PIV), incidence of 
bulky lymph nodes and ovarian masses.  

Results: A total of 324 HGSOC patients received BRCA testing, and 203 fulfilled inclusion criteria. BRCA1/2 germline mutations 
were observed in 80 women (39.6%). No differences were documented according to BRCA mutation status in terms of FIGO 
stage, CA125 level, and presence of ascites. In BRCAmut patients, compared with BRCAwt patients, we observed a higher 
incidence of peritoneal spread without ovarian mass (25.0% vs 13.0%, P = 0.024) and of bulky lymph nodes (26.2% vs 12.2%, 
P = 0.009). BRCAmut women showed high peritoneal tumor load (LPS-PIV³8, 38.8% vs 20.3%, P = 0.016) more frequently. No 
differences in median PFS were observed among women treated with primary debulking surgery (PDS) and neoadjuvant 
chemotherapy (NACT) in the BRCAmut group (P = 0.589). In BRCAwt women, median PFS after PDS was 7 months longer 
compared with patients treated with the NACT approach (26 months vs 19 months, P = 0.056) (see Fig. 1).  

Conclusion: BRCAmut genotype is associated with higher peritoneal tumor load and increased frequency of bulky lymph 
nodes. Platinum-based NACT appears as the appropriate strategy in BRCAmut women with low chance of achieving complete 
debulking and/or high risk of severe postoperative complications. 

 

Fig. 1 and Fig. 2. 
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A pilot study evaluating biodynamic imaging (BDI) as a novel method in predicting response to chemotherapy in 



ovarian cancer  
M.J. Kanisa, D. Merrillb, W. Swetziga, H. Cardenasc, J. Kima, D. Mateic, J. Turekb and D. Nolteb. aFeinberg School of Medicine of 
Northwestern University, Chicago, IL, USA, bPurdue University, West Lafayette, IN, USA, cIndiana University School of Medicine, 
Indianapolis, IN, USA  

Objectives: Biodynamic imaging (BDI) is a three-dimensional (3D) optical imaging modality that detects cellular motion and 
yields specific Doppler signatures corresponding to changes in cellular functions induced by perturbances in the environment, 
such as exposure to chemotherapy. BDI uses coherence-gated digital holography to optically “section” tissue up to 1 mm deep, 
and thus can provide signatures of 3D tumors. The goal of the study is to demonstrate the feasibility of using BDI to measure 
response to chemotherapy ex vivo in patient-derived xenograft (PDX) models and human ovarian tumors.  

Methods:  For this study, PDX and human ovarian tumors (primary and metastatic implants) were used. PDX tumors were 
generated by orthotopic implantation of human ovarian tumor fragments under the ovarian bursa. Primary and metastatic 
implants of PDX-bearing mice were harvested after 6 weeks. Alternatively, ovarian tumors were obtained during debulking 
surgery from consenting patients. Harvested tumors were sectioned into 1 mm3 pieces and immobilized in 96-well cell culture 
plates in a thin layer of agarose and were treated with cisplatin (10 uM) ex vivo. BDI spectra were acquired by using a 
biodynamic imaging system that captures backscattered light from the living biological samples and records real-time digital 
holograms on a CCD Fourier-plane chip. Biodynamic drug responses are subsequently correlated to clinical parameters and 
outcomes.  

Results:  Analyses of primary and metastatic ovarian PDX tumors demonstrated greater sensitivity (about 2-fold) to cisplatin 
of metastatic tumors compared to primary tumors. Ongoing analyses are evaluating human tumors (3 specimens analyzed to 
date), displaying a range of chemosensitivities among different patients (2 sensitive, 1 pathologically activated by exposure to 
platinum). Clinical results will be corroborated with BDI spectra.  

Conclusions:  This study demonstrates for the first time that BDI can be used to measure platinum sensitivity ex vivo on 
clinical samples. The ultimate goal is to use this technology to predict a patient’s treatment response within 24-48 hours of 
biopsy, prior to initiating chemotherapy. Clinical outcomes and progression free survival will continue to be evaluated for 15 
months.
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Aspirin-PC is a novel, safe and efficacious compound in ovarian cancer  
J.N. Bottsford-Millera, M. Haemmerleb, M.J. Wagnerc, Y.A. Lyonsb, R.A. Previsb, J.M. Hansenb, R.L. Doodb, W. Hub, L.M. 
Lichtenbergerd and A.K. Soodb. aBillings Clinic, Billings, MT, USA, bThe University of Texas MD Anderson Cancer Center, Houston, 
TX, USA, cThe University of Texas, MD Anderson Cancer Center, Houston, TX, USA, dThe University of Texas Health Science Center at 
Houston, Houston, TX, USA  

Objective: Growing evidence indicates that aspirin is an effective chemopreventive agent for ovarian and other cancers. 
However, aspirin usage has not been recommended to the general public because of the undesirable gastrointestinal (GI) 
effects. We have evaluated the biological effects in ovarian cancer of a phosphatidylcholine-associated aspirin (aspirin-PC), 
which has been demonstrated to have an improved GI-safety profile in animals and pilot clinical trials.  

Method: In vitro dose-response studies were performed to compare the growth-inhibitory effect of aspirin-PC versus regular 
aspirin in multiple ovarian cancer cell lines. To further determine the efficacy of the novel and safer (for GI tract) aspirin 
(aspirin-PC) in preclinical models, we performed in vivo studies of aspirin-PC with or without a VEGF inhibitor and examined 
potential underlying mechanisms.  

Results: Aspirin-PC was more potent (vs aspirin) in decreasing viability of both human and mouse ovarian cancer cells. Using 
in vivo model systems of ovarian cancer, we found that aspirin-PC significantly reduced ovarian cancer growth by 50%–90% 
(depending on the model). The efficacy was further enhanced in combination with bevacizumab or B20 antibody (blocks both 
human and murine VEGF). The growth-inhibitory effect on ovarian tumor weight and number of tumor nodules was evident, 
but less pronounced for aspirin and the VEGF inhibitors alone. There was no detectable GI toxicity with aspirin-PC. Both 
aspirin and aspirin-PC also inhibited cell proliferation, angiogenesis, and increased apoptosis of ovarian cancer cells.  

Conclusion: Aspirin-PC is a novel and safer compound with more potent antitumor effects than the parent drug. These 
findings offer new opportunities for clinical therapies.
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Serum cytokine arrays reveal different cytokine profiles as prognostic factors for overall survival in patients with 
ovarian high-grade serous and clear cell carcinoma  
A. Yabunoa, H. Matsushitab, N. Fujiedab, D. Shintania,c, A. Ogasawaraa, K. Fujiwaraa,c, K. Kakimib and K. Hasegawaa,c. aSaitama 
Medical University International Medical Center, Hidaka, Japan, bThe University of Tokyo Hospital, Tokyo, Japan, cResearch Center 
for Genomic Medicine, Saitama Medical University, Hidaka, Japan  

Objective: Recent advances in the field of cancer immunotherapy have led to increased attention to the immunological 
background of epithelial ovarian cancer (EOC). To better understand the systemic immunological features of patients with 
EOC, serum cytokines and chemokines in EOC patients were investigated using suspension bead array technology. 

Method: A total of 182 cases of EOC were analyzed in this study, including 73 serous, 39 endometrioid, 66 clear cell, and 4 
other tumor types. Suspension cytokine arrays, which enable measurement of the levels of 27 cytokines or chemokines, were 
performed with the patients’ sera taken before the primary surgery. Potential prognostic values of those serum factors for 
clinical outcomes were analyzed using multivariate Cox regression analyses. 

Results: CCL4, VEGF, PDGFB, IL-8, and IL-9 were observed to be prognostic factors for overall survival (OS) in all patients. 
Subgroup analyses were further carried out in patients with high-grade serous and clear cell carcinoma. GM-CSF, CCL4, CCL5, 
basic FGF, VEGF, IL-8, G-CSF, and IL-9 (P = 0.011, 0.021, 0.001, 0.025, 0.034, 0.039, 0.009, and 0.041, respectively) were found 
to be prognostic factors for OS in patients with high-grade serous carcinoma, suggesting its relation to angiogenesis, 
inflammation, and macrophage responses. In contrast to serous subtype, IFN-γ, CCL11, and CXCL10 (P = 0.049, 0.006, and 
0.013, respectively) were found to be prognostic factors for OS in patients with clear cell carcinoma, which might support the 
evidence of T cell response and migration.  

Conclusion: These data suggest EOC patients might have different systemic immunological background associated with OS in 
different histological subtypes.
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Novel combination immunotherapy with MUC1 vaccination and immune checkpoint blockade in ovarian cancer  
S. Graboscha, F. Zengb, T. Mac, L. Zhangb, E. Guidob, G. Tsengc, R.P. Edwardsa, A. Vladb and J. Brozickb. aMagee-Womens Hospital of 
UPMC, Pittsburgh, PA, USA, bMagee-Womens Research Institute, Pittsburgh, PA, USA, cUniversity of Pittsburgh, Pittsburgh, PA, USA  

Objective: Studies from our group and others have demonstrated a role for immune checkpoint blockade in ovarian cancer 
(OVCA); however, the response was not fully protective. MUC1 is tumor-associated antigen overexpressed in 80% of epithelial 
OVCA. MUC1 vaccines have been widely tested and show a very good safety profile. We postulate that a novel combined 
immune modulation with PD-L1 immune checkpoint blockade and MUC1 vaccination will have a synergistic effect and 
enhanced antitumor activity.  

Method: MUC1 transgenic mice were challenged intraperitoneally with 800,000 MUC1-expressing, syngeneic 2F8 ovarian 
tumor cells. Mice were treated with either MUC1 peptide with Ampligen, anti-PD-L1 antibody, both drugs (M/P), or PBS/rat 
IgG as control every 2 weeks for 3 treatments and sacrificed 3 days after last treatment. Splenocytes were analyzed by flow 
cytometry for CD8 degranulation in response to MUC1 peptide and fluctuations in other immune markers. Nanostring analysis 
of splenocytes and tumors for 770 immune genes associated with cancer identified differentially expressed (DE) genes in 
response to treatment. Immunhistochemistry was performed on tumor sections to assess immune infiltration.  

Results: Combination M/P (but not single agent) treatment resulted in significant survival over control treated mice (P = 
0.0246). Nanostring analysis identified 66 DE genes consistent with cytotoxic activity in splenocytes from M/P mice versus 
control including CD8, CD3, and granzyme. Between tumors and splenocytes from M/P mice, 137 DE genes identified tight 
clustering. Exposure to MUC1 peptide resulted in higher median expression of CD107a in the M/P group consistent with 
degranulation and greater expression of IFN-g. Tumors from M/P mice had lower regulatory T cell infiltration and a more 
favorable CD8 to FOXP3 ratio.  

Conclusion: A 2-pronged immunotherapy treatment using the novel combination of MUC1 vaccination and anti-PD-L1 
immune checkpoint blockade improves survival and induces an antitumor cytotoxic immune gene signature. The DE genes 
between the tumor-infiltrating immune cells and splenocytes further support the need to study the local tumor 
microenvironment with biomarker analysis. These immunotherapies are being actively explored in clinical trials individually, 
and our study represents high translational potential for a combination clinical trial. 



 

175 - Poster Session  
A novel serum alpha fetoprotein cut-point for distinguishing malignant vs benign ovarian teratoma  
A.V. Castanedaa, A. Walkerb, V. Cortessisc, S. Mostofizadehd, J. Cohenb, K. Matsuoc, M. Amneuse and C.H. Holschneiderf. aLAC+USC 
Medical Center, Los Angeles, CA, USA, bUCLA Department of Obstetrics and Gynecology, Los Angeles, CA, USA, cKeck School of 
Medicine of USC, Los Angeles, CA, USA, dUniversity of Southern California, Los Angeles, CA, USA, eUniversity of California, Los 
Angeles, Los Angeles, CA, USA, fDavid Geffen School of Medicine at UCLA, Los Angeles, CA, USA  

Objective: To define a threshold value of preoperative serum alpha fetoprotein (sAFP) to distinguish benign from malignant 
ovarian teratomas in the setting of ambiguous ultrasound findings.  

Method: Patients with ovarian tumors histologically classified as either benign cystic teratoma (BCT) or immature teratoma 
(IT) in pure or mixed form were identified at 3 major teaching medical centers. Only patients with ultrasonographically 
ambiguous masses and preoperative sAFP levels were included. Medical records were used to identify results of final 
pathology, rapid frozen section (RFS), and preoperative sAFP levels, the latter assayed at each center by identical monoclonal 
antibody/ruthenium/photoemission methodology (Roche). In a 2-stage statistical analysis, data from 1 center were used to 
discover the lowest sAFP level 100% sensitive for IT; this cutoff point was validated using data from the other 2 centers. 
Discriminating properties were determined and compared for the novel sAFP cutoff point alone, RFS alone, and the 2 methods 
used together.  

Results: In the discovery set, sAFP exceeded 4.15 ng/mL in all 5 patients with pure IT and 2 of 24 with BCT (100% sensitivity, 
92% specificity, area under receiver/operator curve = 0.984). In validation sets, sAFP exceeded the new cutoff value of 4.15 
ng/mL in 10 of 13 patients with IT (sensitivity 77%). All 3 cases with sAFP < 4.15 ng/mL had stage 1A grade 1 IT. Of 123 BCT 
patients in validation sets, 12 had sAFP values over 4.15 ng/mL (specificity 91%). Among the subset of 84 patients in 
validation sets for whom RFS results were available, RFS was 100% specific but only 63.6% sensitive for malignancy. 
However, when combining RFS with sAFP at the 4.15 ng/mL cutoff value, sensitivity increased to 90.9% with little loss of 
specificity (90.4%). Of 4 patients with malignant tumors but negative RFS, 3 had sAFP over 4.15 ng/mL, while the fourth 
patient had sAFP of 1.7 ng/mL and grade 1 stage 1A disease.  

Conclusion: Our data demonstrate the limitations of RFS and suggest that use of preoperative sAFP with the novel cutoff point 
of 4.15 ng/mL discovered and validated in this study aids intraoperative decision making given the improved sensitivity for IT 
of the combined RFS/sAFP approach.
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Combination of targeted SMAC mimetic SW IV-134 and standard chemotherapy improves cell death and survival in 
ovarian cancer murine model  
P.S. Bindera, Y.M. Hashimb, S. Vangveravonga, M.A. Powella, D.G. Mutcha, W. Hawkinsa and D. Spitzera. aWashington University 
School of Medicine in St. Louis, St. Louis, MO, USA, bCedars-Sinai Medical Center, Los Angeles, CA, USA  

Objective: Chemotherapy resistance and toxicity can be a significant hurdle in the treatment of ovarian cancer. The sigma-
2/SMAC drug conjugate (SW IV-134) employs the sigma-2 ligand/receptor interaction to selectively deliver intrinsic death 
pathway agonist second mitochondria-derived activator of caspases (SMAC) to cancer cells. Our objective was to test the 
cancer cell killing ability of SW IV-134 in combination with cisplatin in vivo and in vitro in ovarian cancer.  

Method: OVCAR-3 and ID8 mouse ovarian surface epithelial cell (MOSEC) lines were used. In vitro luminescent cell viability 
assays were performed. Pathway analyses were performed by assessing caspase activation using luminescent assays and 
apoptotic cell death using flow cytometry. C57BL/6 and NON SCID mice were used. Subtherapeutic single-agent treatment 
regimens were compared to combination therapy in an ID8 mouse model and patient-derived xenograft (PDX) model. One- 
and 2-way ANOVA were used to compare differences in tumor burden and change over time. Kaplan-Meier method and log 
rank test were used to compare survival.  

Results: The cell death induced by sublethal doses of combination SW IV-134 and cisplatin was greater than that observed 
with either SW IV-134 or Cisplatin alone in OVCAR-3 and ID8 cells. On a mechanistic level, the activation of caspase-3, -8, and -
9 and percentage of Annexin-V positive cells during cell death execution was higher in the combination group than in the 
individual treatment groups. The percentage of Annexin-V positive cells was 0.9%, 2.5%, 4.1%, and 19.3% in the untreated, 
cisplatin, SW IV-143 and combination groups, respectively. Combination therapy was significantly superior in decreasing 
tumor burden and improving survival of animals in the allograft and PDX model. Furthermore, the PDX mice were cured of 



their tumors and lived to full life-expectancy. Toxicity including weight loss was temporary during treatment. The difference in 
blood counts, renal function, and liver function was not significant in the different treatment groups.  

Conclusion: Combining cancer-targeted SW IV-134 and cisplatin enhances their tumor-killing effectiveness. Results from 
these preclinical studies support future clinical applications.
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Mutations and transcript expression of maternal embryonic leucine zipper kinase in endometrial cancer patients  
E.R. Hopea, C.R. Millerb, C. Tianc, T.P. Conradsd,e, J.I. Risingerf, C.A. Hamiltond, G.L. Maxwelld,e,g and K.M. Darcyd. aWomen's Health 
Integrated Research Center, Annadale, VA, USA, bBrooke Army Medical Center, Fort Sam Houston, TX, USA, cGynecologic Cancer 
Center of Excellence, Bethesda, MD, USA, dGynecologic Cancer Center of Excellence, Murtha Cancer Center, Walter Reed National 
Military Medical Center, Uniformed Services University of the Health Sciences, Annandale, VA, USA, eInova Schar Cancer Institute, 
Fairfax, VA, USA, fMichigan State University, Grand Rapids, MI, USA, gInova Fairfax Hospital, Falls Church, VA, USA  

Objective: Maternal embryonic leucine zipper kinase (MELK) is a serine/threonine kinase commonly overexpressed in 
cancers that regulates tumor growth, aggressiveness, and poor prognosis. Previous immunohistochemistry (IHC) studies 
revealed ubiquitous high-intensity MELK expression in endometrial cancer (EC), and that perinuclear localization of MELK 
rather than intensity was associated with worse progression-free survival (PFS) and overall survival (OS). An integrated 
analysis of mutations and transcript expression in MELK was performed to test the hypothesis that mutations or 
overexpression were associated with aggressive disease and worse outcomes in EC patients.  

Method: Normalized level 3 RNA sequencing and clinical data were downloaded from The Cancer Genome Atlas. Relationships 
between MELK transcript expression and clinical factors, previously published biomarkers, and outcomes were evaluated.  

Results: There were 518 evaluable EC patients in this study. Mutations in MELK were rare, but overexpression of MELK 
transcription was common in advanced-stage disease, serous cancers, and higher tumor grade (P < 0.001). Transcript 
expression of MELK was inversely correlated with estrogen receptor (ESR1) and progesterone receptor (PGR) status. EC 
patients with MELK overexpression had the worse PFS (test for trend, P < 0.001, Fig. 1) and OS (test for trend, P = 0.002, Fig. 
2). An incremental increase in risk of disease progression (P < 0.001) and death (P = 0.002) was observed with increasing 
levels of MELK transcript expression, and these relationships were maintained after multivariate correction (P < 0.04).  

Conclusion: MELK appears to be an independent prognostic factor for aggressive disease and poor outcomes in EC patients. 
These findings validate our prior IHC studies of MELK confirming that this biomarker is associated with worse PFS and OS. 
Additional studies are warranted to determine whether MELK is also a therapeutic target in EC patients. 

 
Fig. 1. Progression-free surviva; (PFSP distribution censored at 60 months from diagnosis for patients with low, mid or high 
MELK expression level. Distributions compared using log-rank test. 



 

 

Fig. 2. Overall survival (OS) distribution censored at 60 months from diagnosis for patients with low, mid or high MELK 
expression level. Distributions compared using log-rank test.   
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The differential analysis of serum HE4 levels in epithelial ovarian cancer and other malignant tumors  
J.E. Mitchella, M.C. Millerb, R. Singhc, G. Messerlianc and R.G. Moorec. aUniversity of Rochester Medical Center, Rochester, NY, USA, 
bWeill Cornell Medical College, New York, NY, USA, cBrown University, Women and Infants Hospital, Providence, RI, USA  

Objective: The measurement of serum HE4 levels has emerged as a sensitive and specific biomarker for epithelial ovarian 
cancers (EOCs). However, the differential expression of HE4 in various malignancies and histologic subtypes has not been 
extensively reported. The goal of this study was to determine the differential expression of serum HE4 levels in EOC subtypes 
and other gynecologic and nongynecologic malignancies.  

Method: This was an institutional review board-approved trial that examined preoperative serum HE4 levels from patients 
diagnosed with various malignancies. A database was created by compiling 6 clinical trials. Serum HE4 levels were determined 
for each histologic group, with EOCs subdivided by histologic subtype, grade, and stage. The sensitivity of HE4 as a biomarker 
for malignancy was calculated for each category with a cutoff of >70.0 pM.  

Results: A total of 984 patients were included in the meta-analysis. There were 230 premenopausal and 754 postmenopausal 
patients. When examining all malignancies, HE4 was elevated in 71.7% of the patients. In women with EOC, serum HE4 was 
elevated in 84.8% (n = 624) of the cases. Analysis of histologic subtypes revealed 90.0% (n = 391) of serous, 84.9% (n = 73) of 
endometrioid, 45.2% (n = 42) of mucinous, 86.3% (n = 51) of mixed, and 69.4% (n = 36) of clear cell tumors had elevated 
serum HE4 levels. In addition, serum HE4 was elevated in 60.9%, 84.3%, and 88.6% of grade I (n = 69), II (n = 83), and III (n = 
465) EOCs, respectively, and in 65.5% of stage I-II (n = 194) and 93.6% of stage III-IV (n = 424) EOCs, respectively. LMP 
tumors, germ cell tumors, and cervical cancers were elevated in 39.5% (n = 129), 23.1% (n =13), and 18.2% (n = 11) of 
patients, respectively. Serum HE4 levels were elevated in only 42.5% (n = 40) of nongynecologic metastatic cancers to the 
ovary.  

Conclusion: HE4 is a sensitive marker for EOCs, particularly with advancing stage and grade. HE4 is also a marker for early-
stage EOC. HE4 is not often expressed in non-EOC, other gynecologic cancers, or nongynecologic metastatic tumors. This is a 
positive finding as HE4 will tend to have greater specificity for EOC with a high sensitivity.
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Variations of gene expression continuously accumulated according to progression of ovarian cancer recurrence  
W. Yanga, J. Kongb, H.J. Kima, H. Chob, S. Kimc, H. Shinc, E. Leec, D.B. Chaya and J.H. Kima. aGangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, South Korea, bGangnam Severance Hospital, Seoul, South Korea, cYonsei University College of 
Medicine, Seoul, South Korea  

Objective: Ovarian cancer has a high incidence of recurrence by spontaneous or adaptive chemoresistance. Thus, the cause of 
ovarian cancer recurrence is an essential research theme for overcoming ovarian cancer. Primary ovarian cancer tissue, 
recurrent cancer tissue, and additional recurrent cancer tissue in the same patient were analyzed for gene expression profiling 
via RNA sequencing, and its effectiveness for clinical application was evaluated.  

Method: A total of 87 FFPE ovarian cancer tissue blocks in 40 ovarian cancer patients were provided by the Korea Gynecologic 
Cancer bank (KGCB, http://www.kgcb.or.kr) and Gangnam Severance Hospital. Total RNA were extracted from 5 tissue 
sections (10-um thickness) using RNeasy FFPE kit (QIAZEN). RNA sequencing using 100 ng of total RNA was performed via 
Ion AmpliSeq Transcriptome (Thermo Fisher Scientific). The euclidean distances and differentially expressed genes were 
analyzed using DESeq software in R platform. In this study, approval was obtained from the institutional review board of 
Gangnam Serverance Hospital.  

Results: The correlation distance between primary cancer and recurrent cancer were significantly longer in the euclidean 
distances analysis, but the correlation interval between recurrent cancer and additional recurrent cancer was not a consistent 
pattern. According to differentially expressed gene analysis, total variation of gene expression is 960 genes between primary 
cancer and recurrent cancer (2-fold upregulated gene is 557; 2-fold downregulated gene is 403). However, the variation of 
gene expression is only 196 genes in comparison with recurrent cancer and additional recurrent cancer (2-fold upregulated 
gene is 126 genes and 2-fold downregulated gene is 70 genes). Therefore, the range of gene expression variation according to 
progression of recurrence was less than in starting point to cancer, but gene expression variation was sustainedly occurred.  

Conclusion: We observed accumulation of gene expression variation depending on progression of recurrence. This 
phenomenon has shown that ovarian cancer continuously transformed its characteristic via adaptation of chemotherapy. 
Although we did not analyze the clinical information about patients' chemo regimen, it could be highly feasible that the 
repetitive use of uniform or simple chemotherapy induced recurrence of ovarian cancer.
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RNA expression patterns in human ascites-derived ovarian cancer cells allow molecular characterization and 
identification of potential therapeutic targets  
M.D. Toboni, T.B. Turner, H.J. Smith, L.A. Norian, J.M. Straughn Jr. and R.C. Arend. University of Alabama at Birmingham, 
Birmingham, AL, USA  

Objective: Recent studies suggest that immunotherapy may have activity in patients with ovarian cancer. We evaluated 
ovarian cancer ascites cells for known immunogenic expression patterns and examined response to epigenetic therapy.  

Method: Ascites cells from 10 patients with papillary serous ovarian cancer were isolated and plated. Cells were treated with 
a DNA methyltransferase inhibitor (5-azacytidine), a histone deacetylase inhibitor (entinostat), or both. Cells were collected, 
mRNA extracted, and expression patterns of 16 genes evaluated using the NanoString nCounterÒ Gene Expression Assay. 
Target genes included B7-H3, B7-H4, EZH2, PD-1, PD-L1, PD-L2, CD3D, and MHC II complex genes.  

Results: Untreated ascites from 4 patients showed high levels of MHC II complex genes, but only higher HLA-DRB6 expression 
was correlated with increased progression-free survival (PFS) (P = .0105). Treatment with both 5-azacytidine and entinostat 
resulted in a decrease in B7-H4 expression, and global downregulation of HLA genes, except the inhibitory gene HLA-DOB. The 
absolute-fold change relative to untreated controls was greatest with combination treatment (2.5), compared to entinostat 
(0.96), and 5-azacytidine (2.0) alone when averaged across all genes. Average PD-1 expression was increased with all 3 
treatments, but was greatest with combination therapy (7.8-fold increase compared to untreated controls). Expression of the 
ligand PD-L1 was increased 3.9-fold with combination therapy. There was no significant correlation between changes in gene 
expression after treatment and PFS. There was an association between improved PFS and B7-H4 downregulation, which 
approached statistical significance (P = 0.06).  

Conclusion: Changes in RNA expression on human ascites-derived ovarian cancer cells after epigenetic therapy were 
identified using the NanoString technology. Increased PD-1 and PD-L1 have been shown to correlate with response to anti-PD-
1 checkpoint inhibitor therapy. This method has the potential to identify which patients would benefit from treatment with 



epigenetic therapy to enhance immunotherapeutic efficacy.
 

181 - Poster Session  
Interleukin-6 and leukemia inhibitory factor are expressed in both ovarian cancer tumor cells and stroma and may 
impact response to anti-estrogen therapy  
C.A. McIlwain, L. Tan, A. Sciallis, J. Erba, H.C. Crawford and K. McLean. The University of Michigan Hospitals, Ann Arbor, MI, USA  

Objective: In epithelial ovarian cancer, clinical response rates to antiestrogen therapy are lower than predicted in estrogen 
receptor (ER)-positive tumors, suggesting modifiers of response. Cytokines interleukin-6 (IL-6) and leukemia ihibitory factor 
(LIF) signal through the GP130/JAK/STAT pathway. We sought to assess primary ovarian cancers for IL-6 and LIF expression 
in tumor cells and stroma and to evaluate the relationship between cytokine expression and clinical outcome. In addition, we 
sought to identify evidence of cross talk between estrogen signaling and IL-6/LIF signaling in vitro.  

Method: Epithelial ovarian cancer cases of patients treated with antiestrogen therapy were identified, and 
immunohistochemical (IHC) staining of IL-6 and LIF expression was performed and scored. Progression-free interval (PFI) on 
antiestrogen therapy and overall survival were assessed by the Kaplan-Meier method, and outcomes compared using the log 
rank test. Ovarian cancer cell lines were treated with IL-6 and/or LIF, and estrogen-response element (ERE)-driven reporter 
activity was quantified. Immunoblotting for ERα was performed following treatment with IL-6 and/or LIF. Cell viability assays 
were performed following antiestrogen treatment with tamoxifen, fulvestrant, or letrozole with or without the JAK2 inhibitor 
ruxolitinib.  

Results: Of the 40 cases evaluated by IHC, IL-6 expression was observed in tumor cells of 34 (85%) cases and in stroma of 29 
(73%) cases. LIF was observed in tumor cells of 34 (85%) cases and in stroma of 16 (40%) cases. Cytokine expression in 39 of 
40 cases prevented assessment of an association with clinical outcome. IL-6 and LIF treatment in ovarian cancer cell lines 
resulted in greater than 2-fold increase in ERE activity over baseline in multiple cell lines. Immunoblotting showed increased 
ERα expression following IL-6 and LIF treatment. Antiestrogen therapy in combination with ruxolitinib resulted in at least 
additive cell killing compared to either treatment alone.  

Conclusion: IL-6 and LIF are expressed in both epithelial ovarian cancer tumor cells and stroma. IL-6 and LIF activate 
estrogen signaling in ovarian cancer cell lines, and improved killing is achieved with blockade of both cytokine and estrogen 
pathways. Thus, inhibition of IL-6/LIF signaling may improve response to antiestrogen therapy in patients.
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Uterine leiomyosarcoma: Are novel therapeutics on the horizon?  
S. Graboscha, M.M. Boisena, T. Mab, B. Philipsc, M. Stranged, E. Elishaeva, G. Tsengb, R.P. Edwardsa, S.E. Taylora and M. Huange. 
aMagee-Womens Hospital of UPMC, Pittsburgh, PA, USA, bUniversity of Pittsburgh, Pittsburgh, PA, USA, cUniversity of Pittsburgh 
Cancer Institute, Pittsburgh, PA, USA, dMagee-Womens Research Institute, Pittsburgh, PA, USA, eUniversity of Miami Sylvester 
Comprehensive Cancer Center, Miami, FL, USA  

Objective: Uterine leiomyosarcoma (uLMS) portends a poor prognosis with dismal responses to chemotherapy. Targeted 
therapy for a variety of cancers has grown exponentially, but there is limited knowledge of driver mutations in uLMS. We 
performed molecular profiling on uLMS tissue samples to identify pathways involved in development and progression.  

Method: Institutional review board approval was obtained. Clinical data were abstracted from medical records. Paraffin-
embedded tissue from patients with uLMS (n = 12) and leiomyoma controls (n = 12) were deparaffinized and RNA was 
extracted. Nanostring analysis was utilized to identify the top differentially expressed (DE) genes. Ingenuity Pathway Analysis 
(IPA) was performed to further characterize the top canonical pathways involved.  

Results: For controls, average age was 51 ± 10 uears; 100% were Caucasian; 33% had a history of tobacco use; and average 
BMI was 34.7 ± 5.9. In uLMS patients, average age was 52 ± 10 years; 67% were Caucasian and 33% African-American; 42% 
had a history of tobacco use; and average BMI was 29.7 ± 5. Cancer stage was as follows: stage I (33%), stage II (25%), stage III 
(17%), and stage IV (25%). Nanostring identified 130 DE genes among uLMS samples versus controls with 37 genes tightly 
clustered as upregulated, 38 genes conserved and downregulated, and 55 generally upregulated but with more variability (Fig. 
1). Among the top pathways were cell cycle functions including estrogen-mediated (E2F1, CDK2), DNA damage-induced 
(BRCA1/2, AKT3, CCNB1, P53), GADD45 signaling, and cell cycle control (CDKN2C, CDK2, CHEK2).  



Conclusion: DE genes were successfully identified using the Nanostring platform. IPA identified and confirmed canonical 
pathways involving those DE genes. As we continue to expand our sample size, we anticipate more significant gene clustering 
and the ability to identify pathways correlated with disease stage. In turn, this will translate into the ability to identify 
actionable targets for clinical trial development. 

 

Figure 1: Heatmap of 130 Differentially Expressed (p<0.05) Genes in Leiomyosarcoma Samples. 130 differentially expressed 
(DE) genes (p<0.05) were identified in leiomyosarcoma samples when compared to leiomyoma controls.  The top portion 
represents 37 genes that appear consistently upregulated versus controls, the bottom demonstrates 38 genes downregulated 
versus controls, and the middle section contains a variable area of 55 genes that are generally upregulated versus controls.   
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Characterization of immune regulatory molecules B7-H4 and PD-L1 in low- and high-grade endometrial tumors  
A.J. Bregara,b, A. Deshpandec, H. Hirschc, T. Zic, J. Reevesc, S. Sathyanarayananc, B.R. Ruedab and W.B. Growdona. aHarvard 
Medical School, Boston, MA, USA, bMassachusetts General Hospital, Boston, MA, USA, cJounce Therapeutics, Cambridge, MA, USA  

Objective: The objective of this investigation was to characterize the expression landscape of immune regulatory molecules 
programmed death-ligand-1 (PD-L1, B7-H1) and B7-H4 in a cohort of endometrial tumors across the spectrum of grade and 
histology.  

Method: With institutional board approval, 70 endometrial tumors with clinical outcomes were identified representing a 
spectrum of grade and histology. Immunohistochemistry (IHC) was performed for PD-L1 and B7-H4 and scored according to 
guidelines developed at Jounce Therapeutics. Microsatellite instability (MSI) status was assessed for endometrioid tumors 
using the institutional clinical IHC assay for expression of the mismatch repair (MMR) genes MLH1, MSH2, MSH6, and PMS2.  

Results: We identified 40 low-grade endometrioid tumors, 10 high-grade endometrioid tumors, 10 uterine serous carcinomas, 
and 10 carcinosarcomas with complete clinical information. While not significantly different between the high-grade and low-
grade cohorts (57% vs 35%, P = 0.07), PD-L1 expression was associated with MSI status in the low-grade subset (both P < 
0.01). The high-grade cohort had similar rates of PD-L1 expression compared to low-grade MSI tumor (57% and 62%, 
respectively), and both were distinct from low-grade MSS tumors (22%, P < 0.05). While high (3+) B7-H4 expression was 
observed in both high- and low-grade carcinomas (33% and 31%, respectively), linear modeling revealed B7-H4 expression to 
be positively correlated with grade (P < 0.05).  



Conclusion: These data suggest that expression of immune regulatory molecules PD-L1 and B7-H4 are most commonly 
associated with MSI status in low-grade endometrioid and high-grade endometrial tumors of all histologies. The development 
and testing of multiagent-targeted therapeutics targeting the PD1 pathway and B7-H4 may be a novel strategy for this subset 
of endometrial tumors.

 

184 - Poster Session  
Augmenting the MHC II antigen-presentation pathway with epigenetic therapy in epithelial ovarian cancer  
T.B. Turner, S. Meza-Perez, J.E. Peabody, H.J. Smith, L.A. Norian, D.J. Buchsbaum, J.M. Straughn Jr., T. Randall and R.C. Arend. 
University of Alabama at Birmingham, Birmingham, AL, USA  

Objective: Despite advances in surgery, chemotherapy, and genetic testing, ovarian cancer remains a deadly disease. The 
known immunogenicity of ovarian cancer and the recent advances in immunotherapy in other solid tumors have created 
enthusiasm for evaluating immunotherapeutic targets. Previous studies have demonstrated that increased expression of the 
MHC class II antigen presentation pathway in ovarian cancer correlates with prolonged survival. We investigated epigenetic 
modifiers as induction agents for expression of the MHC II pathway on ovarian cancer cells in vivo and in vitro.  

Method: Murine epithelial ovarian cancer cells (ID8) and human ovarian cancer cells (A2780.IP2, A2780.CP20, SKOV3) were 
treated with 2 types of epigenetic modulators: histone deacetylase inhibitors (HDACi) and a DNA methyltransferase inhibitor 
(DNMTi). mRNA and protein expression of MHC II pathway genes were evaluated after treatment with HDACi (entinostat and 
panobinostat) and a DNMTi (5-azacytidine (5AZA)) by qPCR and flow cytometry. MHC II pathway mRNA expression in a 
patient-derived xenograft (PDX) model of ovarian cancer was assessed after 3 weeks of treatment with entinostat and 5AZA 
alone and in combination.  

Results: Treatment with entinostat and 5AZA in ID8 and human ovarian cancer cells increased mRNA levels of CD74, CIITA, 
and MHC II. MHC II and CD74 protein expression was increased after treatment with either agent alone. A dose-dependent 
response in mRNA and protein expression was seen with entinostat. Combination treatment showed higher MHC II protein 
expression than single-agent treatment. In the PDX model of ovarian cancer, CIITA, CD74, and MHC II mRNA transcripts were 
significantly increased after combination treatment compared to control.  

Conclusion: Epigenetic treatment increases expression of MHC II pathway proteins on ovarian cancer cells. Current 
immunotherapies directed at immune checkpoints remove immune inhibition, but do little to directly augment immune 
response. Increased expression of proteins in the MHC II antigen presenting pathway in tumor cells is likely to increase 
presentation of tumor neoantigens, which will enhance the immune response. This mechanism may contribute to the known 
immune priming effect of epigenetic modulators and warrants further research in ovarian cancer.

 

185 - Poster Session  
Adenovirus platform enhances transduction efficiency of human mesenchymal stem cells: An opportunity for cellular 
carriers of targeted TRAIL-based TR3 therapeutics in ovarian cancer  
L.M. Kuroki, X. Jin, I. Dmitriev, M.A. Powell, D.G. Mutch, D.T. Curiel, W. Hawkins and D. Spitzer. Washington University School of 
Medicine in St. Louis, St. Louis, MO, USA  

Objective: To overcome inefficient cell killing of TRAIL cancer therapeutics, we propose a 2-stage targeting strategy using 
tumor-homing mesenchymal stem cells (MSCs) as cellular carriers of our recently redesigned and targeted TRAIL-based TR3 
variants. As proof of concept, we “armed” Coxsackie-adenovirus receptor-expressing Chinese hamster ovary (CHO-CAR) cells 
with our TR3 variants via Ad5 infection and assessed bioactivity. We tested modifications of Ad5 to assess feasibility of 
producing targeted TR3 therapeutics from MSCs.  

Method: Transduction efficiency of CHO-CARs and MSCs was assessed by fluorescent protein (FP) expression using fiber-
modified Ad5 vectors. Delivery efficiency of TR3-based therapeutics was evaluated using flow cytometry, Western blot, and 
functional killing assays. MSCs were isolated from adipose tissue of gynecologic oncology patients and phenotypically 
identified by flow cytometry using established surface markers.  

Results: We produced Ad5 vectors encoding various TR3 variants—two membrane-anchored forms (TR3-GPI and TR3-DAF), 
and the secreted variants Meso64-TR3 (MUC16 [CA-125]-targeted) and TR3 (nontargeted). Transduction efficiencies of CHO-
CARs were >95% for all Ad5-TR3 variants. Compared to FP control, cell death from TR3-GPI and TR3-DAF expressed on the 
CHO-CAR membranes was 64% and 74%, respectively. Secreted TR3 and Meso64-TR3 showed equivalent cell death on 
MUC16-deficient cancer cells, but Meso64-TR3 demonstrated far greater killing capacity of MUC16-positive OVCAR-3 cells 



compared to TR3, which was nearly as ineffective as the FP control (Figure 1, P < 0.0002). We established 16 stable MSC lines 
from patient-derived adipose tissue. Compared to Ad5 control, modified Ad5pK7 vectors significantly enhanced the infectivity 
of MSCs with >95% efficiency.  

Conclusion: Fiber-modified Ad5 vector, Ad5pK7 demonstrated high transduction efficiency of MSCs, providing a feasible 
opportunity for MSC-mediated TR3 therapy in ovarian cancer. 

 

Figure 1. Adenovirus transduction of CHO-CAR to produce biologically active TR3 variants: (A) Cell killing profiles of Meso64-
TR3, and fluorescent protein control at increasing drug volumes were established on MUC16-deficient T cell leukemia cell line 
Jurkat. ***, P < 0.0002. (B) The same killing assay as in (A) using identical drug volumes was then performed in MUC16-
positive OVCAR-3 cells. NS, not significant; ***, P < 0.0002.
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Use of next generation sequencing to predict response to primary chemotherapy in epithelial ovarian cancer  
E. Zantowa, C.C. Gundersona, J.A. Elvinb, L. Albackerb, K.N. Moorec and L.L. Holmana. aThe University of Oklahoma Health Sciences 
Center, Oklahoma City, OK, USA, bFoundation Medicine, Inc., Cambridge, MA, USA, cThe University of Oklahoma, Oklahoma City, OK, 
USA  

Objective: Use of comprehensive genomic profiling (CGP) to improve ovarian cancer (OC) outcomes through individualized 
therapy is of great interest. The objective of this pilot study was to evaluate CGP results between groups of OC patients with 
shorter and longer progression-free surival (PFS).  

Methods: OC patients who had undergone CGP as part of treatment planning for recurrent disease were retrospectively 
identified. Demographic and clinical data were collected. CGP was performed by hybridization-capture of up to 315 cancer-
related genes, provided genomic alterations (GA = SV, indels, CNA, rearrangements), tumor mutation burden (TMB), and 
number of genomic segments. Clinically relevant GA (CRGA) was defined as GA associated with on-label targeted therapies and 
targeted therapies in mechanism-driven clinical trials. Information from CGP was evaluated to determine patterns associated 
with PFS.  

Results: The cohort included 54 OC patients: 6 clear cell, 2 endometrioid, 5 germ cell, 31 high-grade serous (HGS), 8 low-grade 
serous (LGS), 1 carcinosarcoma, and 1 sex cord stromal. Of these, 52 patients had ≥1 genomic alteration (median 3 
GA/specimen, range 0–13), most frequently in TP53 (61%). One CRGA was present in 34 (63%) patients, most frequently in 
PIK3CA (16.7%), KRAS (16.7%), ARID1A (13%), or MYC (11%). BRCA1was present in only 4 cases (5.6%). The cohort of 23 HGS 
patients was evaluated separately and divided into 2 groups by PFS <14 months (11 patients) and >15 months (12 patients). 
Mutations in the 2 groups were characterized. Indels and truncations of TP53 were common in both groups. Alterations in 
PIK3CA (33%) and PIK3CB  CDKN2B and SOX2(all 17%) were present in the PFS >15 month group but absent from the <14 
month group. The 2 groups were then evaluated by number of DNA segments. Patients with shorter PFS had a median of 88.6 
(±23.8) DNA segments, while patients in the longer PFS group had a median of 118.1 (±38.3) DNA segments (P = 0.0418).  

Conclusions: De novo prediction of survival following front-line therapy has been an elusive goal. The present study suggests 
that increased DNA segments may be associated with longer PFS among HGS OC patients. A larger study may also identify 
patterns of genomic alterations that are associated with longer survival as well. Confirmation of these data in a larger cohort 



could allow stratification of patients into risk groups, thereby allowing for triage of patients into more appropriate therapies.
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Prospective assessment of circulating tumor cells (CTCs) in women undergoing surgery for suspected ovarian cancer  
E. Loua, R. Isaksson Vogela, M. Gerberb, A. Gradb, M. Monub, T. Łukaszewskib, S. Hoostalb, J. Deshpandeb, D.G.K. Teoha, M. Lindenb 
and M.A. Gellera. aUniversity of Minnesota, Minneapolis, MN, USA, bUniversity of Minnesota Cancer Center, Minneapolis, MN, USA  

Objective: Clinical assessment of circulating tumor cells (CTCs) as a blood-based biomarker is FDA-approved for use in breast, 
colorectal, and prostate cancer. Few studies have examined CTCs in ovarian cancer, including correlation with histopathologic 
diagnosis. Use of CTCs as a predictive or prognostic biomarker is a feasible clinical laboratory-based tool that could be applied 
clinically if validated. The objective of this prospective study was to determine whether pretreatment CTCs are a useful 
diagnostic biomarker in women with suspected ovarian cancers.  

Method: Women with newly diagnosed pelvic masses assessed at our institution were enrolled in this institutional reveiw 
board-approved study. Whole blood was collected. Carcinoma cells were positively selected using magnetic beads conjugated 
to an anti-EpCAM antibody. CTC enumeration was performed using photomicroscopic image analysis after staining cells with 
DAPI, anti-CD45, and an anticytokeratin cocktail. Presence of CTCs (yes/no, with enumeration of CTCs per 7.5 mL) was 
compared between women with and without an ovarian cancer histopathologic diagnosis using a χ2 test.  

Results: Blood samples were obtained from 50 patients; 93.9% underwent surgical cytoreduction. The median baseline CA-
125 level was 128 (range 5–2,782). CTCs were absent in those with benign disease (0/14), present in 20% (6/30) of patients 
with histologic diagnosis of ovarian carcinoma, and present in 80% (4/5) of patients with malignant ovarian masses of 
nonovarian origin (2 Krukenberg/GI, 1 endometrial, 1 sarcoma) (P = 0.001). Among those with primary ovarian cancer, 23.5% 
(4/17) with high-grade epithelial ovarian cancers had measurable CTCs, 33.3% (2/6) with low-grade epithelial cases, and 
none with borderline (0/5) or stromal (0/2) tumors (P = 0.59). All 6 women with ovarian cancer who had CTCs present had 
stage III or IV disease (0/11 with stage I/II disease vs 6/19 with stage III/IV disease, P = 0.06).  

Conclusion: CTCs by themselves are unlikely to be a useful diagnostic biomarker for this disease. However, CTCs were more 
prevalent in patients with metastases to the ovary than in primary ovarian carcinomas, suggesting that CTC enumeration may 
correlate with tumor burden in nonovarian malignancies that manifest with ovarian metastasis at time of diagnosis.

 

188 - Poster Session  
Predictors of Lynch syndrome and clinical outcomes among universally screened endometrial cancer patients  
M.M. AlHillia, C.E. Carra, A. Priyadarshinib, M. Radevab and J. Marquardb. aThe Cleveland Clinic Foundation, Cleveland, OH, USA, 
bCleveland Clinic, Cleveland, OH, USA  

Objective: To determine the clinicopathologic characteristics associated with a probable diagnosis of Lynch syndrome (LS) 
among patients undergoing universal LS screening.  

Method: From August 2012 to August 2015, all patients diagnosed with EC underwent screening for LS using 
immunohistochemistry (IHC) staining for MMR proteins: MLH1, PMS2, MSH2, and MSH6. Tumors with lack of expression of 
PMS2 or MLH1 were assessed for MLH1 promotor methylation. Tumors were classified as MMR-I (intact expression of MMR 
proteins), MMR-DM (MMR-deficient due to MLH1 methylation), and MMR-DU (MMR-deficient without MLH1 methylation). 
Patients with MMR-DU were offered genetic counseling, and germline genetic testing was conducted at a commercial 
laboratory where appropriate. Clinical and pathologic factors predictive of MMR-DU were evaluated using univariate and 
multivariate analysis. Overall survival (OS) and progression-free survival (PFS) were assessed using Cox proportional hazards 
for patients with at least 2 years of follow-up.  

Results: Among 723 patients who underwent universal screening, 522 (72.2%) were MMR-I and 168 (23.2%) were MMR-DM. 
A total of 33 patients (4.6%) had MMR-DU. Of 27 patients who underwent genetic testing, 12 (44.4%) were confirmed to have 
LS. On multivariate analysis, clinical factors independently associated with MMR-DU included younger age (OR = 0.97, CI 0.92–
1.01, P < 0.0008) and lower BMI (OR = 0.89, CI 0.84–0.95, P = 0.0017). In addition, MMR-DU tumors were more likely to be 
grade 3 or grade 2 versus grade 1 (OR = 4.67, CI 1.51–14.5; OR = 79.25, CI 18.42–340.98, respectively, P < 0.0001), 
endometrioid histology (OR = 1.51, 0.92–2.50, P = −0.046), <50% myometrial invasion (OR = 6.65, CI 1.56–28.3, P = 0.037), 
and <2 cm tumor size (OR = 2.18, CI 0.80–5.89, P = 0.014). Family history, menopausal status, race, lymphovascular space 
invasion, and stage were not predictive of MMR-DU status. There was no difference in overall survival or progression-free 
survival based on MMR or LS status (P = NS).  



Conclusion: Application of clinical and pathologic criteria may help stratify patients at highest risk for LS among those 
undergoing universal screening. These factors can be used to develop a risk prediction model to guide clinical counseling and 
genetic testing.
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Sentinel lymph node biopsy for early cervical cancer: Five years follow-up of a diagnostic, prospective, multicenter 
study (Senticol 1)  
P. Matheveta, M. Dorezb, F. Lecuruc, P. Moriced, D. Querleue, L. Magaudf, E. Daraïg and E. Leblanch. aCHU Vaudois, Lausanne, 
Switzerland, bCHU Nice, Nice, France, cHôpital Européen Georges-Pompidou, Paris, France, dInstitut Gustave Roussy, Villejuif, 
France, eInstitut Bergonié Cancer Center, Bordeaux, France, fHospices Civils de Lyon, Bron, France, gAssistance Publique de Paris, 
Paris, France, hCentre Oscar Lambret, Lille, France  

Objective: Sentinel lymph node (SLN) biopsy is now part of management of cervical cancer. This approach was validated 
through several retrospective and prospective studies. We present the 5-year follow-up of a prospective multicenter study in 
France (Senticol 1 study).  

Method: Senticol 1 study has been carried out between January 2005 and June 2007. Inclusion criteria were FIGO stage 
IA/IB1 cervical cancer; histology squamous, adenocarcinoma, and adenosquamous; patient age >18 years. All patients 
underwent SLN identification with a combined method (technetium + patent blue) followed by full pelvic ± paraaortic 
lymphadenectomy. All the procedures were performed by laparoscopy. The protocol has been funded by the French National 
Institute of Cancer and has been reviewed by an ethical committee. The main objective of the study has already been 
published. Research of micrometastasis was performed secondary on the SLN and did not affect the adjuvant treatments 
performed based on the classical histological results. Patients were followed for 5 years.  

Results: A total of 139 patients were evaluated in the Senticol study. Five (4%) patients were lost to follow-up, and 1 patient 
died of operative complications, leaving 133 patients for follow-up analysis. Twelve (9%) patients were treated with 
postoperative radiochemotherapy due to bad final prognostic factors: tumor >4 cm, parametrial extension, and positive nodal 
macrometastasis. One of these patients refused the adjuvant treatment and died of disease progression. Eleven (8%) patients 
recurred, and 7 (5%) died of disease progression. Eight of the recurrences were loco-regional and 3 were metastatic. No 
prognostic factor had a statistical significance on 5-year recurrence-free survival. In particular, presence of micrometastasis 
did not modify the recurrence-free survival (93% for N0 patients and 92% for N1micro patients).  

Conclusion: In this prospective study about SLN with a 5-year follow-up, even if nodal micrometastasis is observed in 14% of 
patients, this factor does not modify the risk of recurrence. 
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An analysis of efficacy and safety of olaratumab + doxorubicin or doxorubicin alone in patients with uterine 
leiomyosarcoma: A retrospective assessment of the phase 1b/2 study JGDG  
B.A. Van Tinea, P.M. Petersonb, A. Shahirb, R. Ilariab and R.L. Jonesc. aWashington University School of Medicine in St. Louis, St. 
Louis, MO, USA, bEli Lilly & Company, Indianapolis, IN, USA, cInstitute of Cancer Research, Royal Marsden Hospital, London, United 
Kingdom  

Objective: Leiomyosarcoma (LMS) is one of the most common subtypes of soft tissue sarcoma (STS) and can be broadly 
divided into uterine and nonuterine LMS, each with distinct biology (Lamm et al. BMC Cancer 2014). Olaratumab (olara), a 
recombinant human IgG1 class monoclonal antibody that specifically binds to and inhibits PDGFRα activation, has recently 
demonstrated improvement in median overall survival (mOS) when administered in combination with doxorubicin (dox), 
compared to dox alone in a phase 1b/2 study (Tap et al. Lancet 2016). Since LMS was the most common STS subtype in the 
phase 1b/2 study, we sought to characterize the safety and efficacy of olara + dox in the uterine LMS subpopulation.  

Method: A retrospective review of pathology reports and medical case report forms was performed on the phase 2 portion of 
the study JGDG to identify patients with a uterine origin of their LMS. Kaplan-Meier and Cox methods were used to summarize 
OS and progression-free survival (PFS), and safety was assessed using CTCAE 4.0.  

Results: Fifteen patients with uterine LMS (olara + dox, n = 8; dox, n = 7) were identified in the intent to treat population. 
Median OS was 25.0 (95% CI 4.9, not estimated [n/e]) and 11.4 (3.6, n/e) months for olara + dox and dox (HR = 0.61, 95% CI 
0.175–2.144), respectively. Median PFS was 2.7 (95% CI 1.1–11.0) and 3.6 (1.0, n/e) months for olara + dox and dox (HR = 
0.93, 95% CI 0.245–3.541), respectively. The grade ≥3 (GR≥3) adverse events (AE) observed in 2 or more olara + dox treated 



uterine or nonuterine LMS patients were anemia, neutropenia, thrombocytopenia, and fatigue. GR≥3 febrile neutropenia 
occurred in 3 patients with uterine and in 1 patient with nonuterine LMS. In addition, GR≥3 AEs of hypokalemia and 
abdominal pain were each observed in 2 nonuterine LMS patients. Positive staining for PDGFRα was seen in 21% of tumor 
samples from both uterine and nonuterine patients.  

Conclusion: The safety profile of olaratumab + dox in the uterine LMS population was acceptable, manageable, and consistent 
with that reported from the overall study population. Although small cohort size limited definitive conclusions, the clinically 
meaningful improvement in mOS observed with olara + dox versus dox alone in uterine LMS patients is consistent with that 
previously reported in the overall STS population.
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Racial and ethnic outcome differences in the top five women’s cancers: A harmonized Surveillance, Epidemiology, and 
End Results study for diagnoses from 2000-2014  
Y. Huanga,b, E.A. Dubilc, C. Tiand, J.K. Chane, T.C. Krivakf, N.W. Batemang, T.P. Conradsh, C.A. Hamiltonb, K.M. Darcyg and G.L. 
Maxwellh. aGynecologic Cancer Center of Excellence, Bethesda, MD, USA, bWomen's Health Integrated Research Center, Annadale, 
VA, USA, cWalter Reed National Military Medical Center, Bethesda, MD, USA, dPrecision Therapeutics, Inc., Pittsburgh, PA, USA, 
eCalifornia Pacific & Palo Alto Medical Foundation/Sutter Research Institute, San Francisco, CA, USA, fWestern Pennsylvania 
Hospital, Pittsburgh, PA, USA, gGynecologic Cancer Center of Excellence, Annandale, VA, USA, hInova Schar Cancer Institute, 
Fairfax, VA, USA  

Objective: The purpose of this investigation was to perform a harmonized evaluation of racial and ethnic differences in 
cancer-specific survival (CSS) and noncancer survival (NCS) in the top 5 women’s cancers.  

Method: Surveillance, Epidemiology and End Results data were acquired for diagnoses from 2000 to 2014. Patients were 
classified into 1 of 5 groups: non-Hispanic white (NHW), non-Hispanic black (NHB), Hispanic, Asian/Pacific Islander, or Native 
American (American Indian and Native Alaskan). Survival analyses were adjusted for age, stage, and grade. Modeling in 
uterine and ovarian cancer was also adjusted for cell type.  

Result: There were 1,090,470 evaluable women in this study including 154,200 with uterine cancer, 81,910 with ovarian 
cancer, 48,560 with cervical cancer, 14,852 with vulvar cancer, and 790,948 with breast cancer. The cohort comprised 72% 
NHW, 10% NHB, 10% Hispanic, 7% Asian/Pacific Islander, and 0.5% Native American. NHW patients served as the reference 
group for all outcome comparisons. Differences in CSS and NCS are presented in Table 1. NHB versus NHW women with 
uterine, ovarian, and cervical cancer had worse CSS and NCS, while those with breast cancer had worse CSS. In contrast, NHB 
women with vulvar cancer had better CSS than NHW patients. Hispanic women with cervical cancer had better CSS and NCS. In 
contrast, Hispanic women with uterine and breast cancer had better NCS, and those with ovarian cancer had better CSS. 
Asian/Pacific Islander women with uterine and breast cancer had better CSS and NCS, whereas those with ovarian and cervical 
cancer had better CSS. Native American and NHW women with the top 5 women’s cancer had similar CSS and NCS.  

Conclusion: Cancer and noncancer outcomes varied dramatically by race and ethnicity. NHB women consistently had the 
worst CSS than NHW patients, except for vulvar cancer where NHB had better CSS than NHW women. Hispanic patients with 
ovarian and cervical cancer had better cancer survival than HNW patients. Asian/Pacific Islander women with these cancers 
had better outcomes than NHW women. Native Americans are significantly underrepresented in SEER, and results were 
inconclusive based on limited numbers. Additional research is required to investigate these disparities further to study causal 
factors and develop interventions to try to mitigate risk. 

Table 1. Adjusted cancer-specific survival (CSS) and non-cancer survival (NCS) for the four racial and ethnic groups compared 
with Non-Hispanic White patients. 

 
 Non-Hispanic Black Hispanic Asian / Pacific 

Islander 
Native American 
(Indian/Alaskan) 

CSS HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 
  Uterine Cancer 1.34 (1.28 - 1.39) 0.99 (0.94 - 

1.04) 
0.87 (0.82 - 

0.92) 
0.93 (0.76 - 1.14) 

  Ovarian Cancer 1.13 (1.08 - 1.18) 0.83 (0.79 - 
0.87) 

0.81 (0.77 - 
0.85) 

0.97 (0.85 - 1.12) 

  Cervical Cancer 1.21 (1.15 - 1.27) 0.83 (0.79 - 
0.88) 

0.86 (0.80 - 
0.92) 

1.11 (0.91 - 1.36) 



  Vulvar Cancer 0.74 (0.63 - 0.88) 0.94 (0.81 - 
1.09) 

0.77 (0.60 - 
1.00) 

1.47 (0.91 - 2.36) 

  Breast Cancer 1.44 (1.41 - 1.47) 1.03 (1.00 - 
1.06) 

0.83 (0.81 - 
0.86) 

1.07 (0.97 - 1.19) 

NCS     
  Uterine Cancer 1.23 (1.16 - 1.30) 0.76 (0.69 - 

0.83) 
0.62 (0.57 - 

0.68) 
1.17 (0.93 - 1.46) 

  Ovarian Cancer 1.29 (1.17 - 1.42) 1.00 (0.89 - 
1.11) 

0.94 (0.83 - 
1.06) 

1.15 (0.80 - 1.65) 

  Cervical Cancer 1.31 (1.19 - 1.44) 0.74 (0.66 - 
0.82) 

0.88 (0.77 - 
1.00) 

0.65 (0.40 - 1.07) 

  Vulvar Cancer 0.84 (0.69 - 1.02) 0.87 (0.72 - 
1.05) 

0.73 (0.55 - 
0.98) 

0.79 (0.37 - 1.69) 

  Breast Cancer 0.98 (0.90 - 1.06) 0.71 (0.68 - 
0.74) 

0.56 (0.54 - 
0.58) 

0.97 (0.87 - 1.09) 

Fine-Gray's sub-distribution hazard model was used to analyze CSS or NCS in the presence of 
competing risks. Models adjusted for age, stage, and grade. Models in uterine and ovarian cancer 
also adjusted for cell type. HR: hazard ratio, CI: confidence interval. Relationships with p<0.001 
were bolded in red when HRs and 95% CI were above 1.0 or blue when HRs and 95% CI were 
below 1.0. 
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The combination of gonadotropin releasing hormone agonist and levonorgestrel-release intrauterine 
device/aromatase inhibitor for severe atypical hyperplasia and well-differentiated endometrial carcinoma  
M. Yu. Peking Union Medical College Hospital, Beijing, China  

Objective: Approximately 4% of women with endometrial cancer are <35 years, and >88% of them are nulliparous. There has 
been successful fertility-preserving treatment with oral progestin for severe atypical endometrial hyperplasia (SAH) and well-
differentiated endometrial carcinoma (EC). However, some patients, with obesity, liver dysfunction, or lack of progestin 
receptor, were unsuitable to receive progestin. Given the demonstrated overexpression of gonadotropin-releasing 
hormone receptors in endometrial cancer cells, the combination therapy of GnRHa had been used for those patients in recent 
years. In this study, we illustate the efficacy and safety of the combination of GnRHa plus LNG-IUD oraromatase inhibitor 
(Letrozole) for patients with EC or SAH.  

Method: From 2012 to 2015, 21 patients were enrolled. They were qualified for fertility-preserving treatment and matched 1 
of 4 inclusion criteria: (1) BMI >28 kg/m2, (2) abnormal liver function before treatment, (3) immunostaining of endometrium 
negative for PgR, and (4) SD or PR with progesterone therapy. They were given intramuscular injections of 3.75 mg of GnRHa 
every 4 weeks and LNG-IUD or letrozole 2.5 mg daily.  

Results: The average age was 33.1 years in the SAH group and 30.7 years in the EC group. Of the patients, 25% (5/20) were on 
the regimen of GnRHa plus letrozole and 75% (15/20) on GnRHa plus LNG-IUD. Nineteen patients (95%) had CR; the CR rate 
was 100% (8/8) in the SAH group and 91.7% (11/12) in the EC group. The mean time to CR was 4.4 months (range 3–11). The 
median follow-up was 15.5 months (range 4–34). One patient with SAH recurred after 28 months from CR. All patients 
suffered mild uncomfortable symptoms of menopause, but no one quit for side effects.  

Conclusion: The combination of GnRHa with LNG-IUD/letrozole is an effective and safe alternative method for fertility-
preserving treatment of SAH and EC.
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The safety and efficacy of bleomycin, etoposide and cisplatin (BEP) chemotherapy in patients with malignant ovarian 
germ cell tumor  
G.W. Lee and J.Y. Park. University of Ulsan College of Medicine, ASAN Medical Center, Seoul, South Korea  

Objective: The safety and efficacy of bleomycin, etoposide, and cisplatin (BEP) chemotherapy have rarely been evaluated in 
malignant ovarian germ cell tumors (MOGCTs) because of their rarity. The aim of this study was to evaluate the safety and 
efficacy of BEP chemotherapy in MOGCT patients.  



Method: This was a retrospective study of 150 patients with MGOCT who underwent surgery followed by adjuvant BEP 
chemotherapy at Asan Medical Center (Seoul, Korea). The safety of BEP chemotherapy was evaluated by Common 
Terminology Criteria for Adverse Events v4.03. Response rates and survival outcomes were analyzed.  

Results: A total of 150 patients received 687 cycles of BEP chemotherapy after surgery. Of these, 112 patients had stage I/II 
(74.7%) disease and 38 patients had stage III/IV (25.3%) disease. Ninety-three patients (62.0%) had grade 3-4 hematologic 
toxicity, and 16 patients (10.7%) had grade 3-4 nonhematologic toxicity. Twenty-five patients (16.7%) suffered from 
neutropenic fever. Dose reduction due to toxicity was required in 7 patients (4.7%), and schedule delay due to toxicity was 
required in 7 patients (4.7%). Bleomycin was deleted during chemotherapy due to toxicity in 22 patients (14.7%). Cisplatin 
was replaced with carboplatin during chemotherapy due to toxicity in 5 patients (3.3%). A total of 141 patients (94.0%) 
achieved complete response; 1 patient showed a partial response; 3 patients had stable disease; and 8 patients experienced 
progression of disease with BEP chemotherapy. Fourteen patients had recurrent disease, and 4 patients died of disease. 
Overall survival rate was 94.7%. (See Table 1.)  

Conclusion: BEP chemotherapy was highly effective and showed acceptable toxicity profile for patients with MOGCT. 

Table 1. Characteristics of Patients (n = 150) 

Characteristics N (%) 
Age, years Median (range) 23(6-59) 

Age, n ≤ 23 years 76 
 > 23 years 74 

Histology Dysgerminoma 41 
 Immature teratoma 47 
 Yolk sac tumor 32 
 Choriocarcinoma 2 
 Mixed 28 

FIGO stage I 92 
 II 20 
 III 33 
 IV 5(2case recur) 

Tumor size, cm Median (range) 16(3-30) 
Tumor size, n ≤ 10 cm 22 

 10<, ≤20 cm 89 
 20<, ≤30 cm 18 
 > 30 cm 0 

AFP* Median (range), 0–20 
ng/mL 253.5(0.63-616,000) 

 Elevated (n) 78 
 Not elevated (n) 38 
 Not checked (n) 11 

β-hCG† Median (range), 0–3 
mIU/mL 1 (0-20,300) 

 Elevated 17 
 Not elevated 68 
 Not checked 65 

CA 125§ Median (range), 35 U/mL 83.4 (2.5-2390) 
 Elevated 110 
 Not elevated 23 
 Not checked 17 
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Pseudotyped retroviral replicating vectors for combination prodrug activator gene therapy of ovarian cancer  
J. Grossoa,b, A. Inagakia,b, S.A. Collinsb, S. Matsuuraa,b, P.N. Kamathb, T.A. Incec, N. Kasaharaa,d and B. Slomovitza,b. aUniversity of 
Miami Sylvester Comprehensive Cancer Center, Miami, FL, USA, bUniversity of Miami, Miller School of Medicine, Miami, FL, USA, 
cBrigham and Women's Hospital, Boston, MA, USA, dUniversity of Miami, Miami, FL, USA  



Objective: Retroviral replicating vector (RRV)-mediated prodrug activator gene therapy represents a potent and tumor-
specific form of "intracellular" chemotherapy, by generating anticancer drugs within the tumor cells themselves without 
incurring systemic toxicity, and is being evaluated in phase 2/3 clinical trials for glioma. These studies aimed to determine 
whether combining 2 alternatively pseudotyped RRVs armed with different prodrug activator genes is more efficacious than 
monotherapy in ovarian cancer models.  

Method: RRV pseudotyped with Murine Leukemia Virus envelope (MLV-RRV) and/or Gibbon Ape Leukemia virus envelope 
(GALV-RRV) were used to transduce primary and established ovarian cancer cells. Proviral integration and transgene 
expression were examined by PCR, flow cytometry, and Western blot. To test prodrug-dependent cell killing, cells were 
transduced with MLV-RRV or GALV-RRV expressing either the yeast cytosine deaminase or herpes thymidine kinase suicide 
gene, individually or in combination. Viability of RRV-transduced cells was assessed by MTS assay in vitro following prodrug. 
Virus stability, intratumoral spread, therapeutic efficacy, and biodistribution are currently being evaluated in vivo.  

Results: Individually, both MLV-RRV and GALV-RRV infected ovarian cancer cells, showing efficient replication and spread in 
culture. MLV-RRV could fully infect GALV-RRV preinfected cells but could not infect MLV-RRV preinfected cells, and vice versa, 
likely because of superinfection resistance mediated by receptor interference. In vitro, prodrug activator gene therapy with 
either RRV induced significant cell death. In some isolates, combined prodrug activator gene therapy resulted in greater 
efficacy than either treatment alone.  

Conclusion: These data indicate the potential utility of employing RRV derived from different viral strains to overcome 
superinfection resistance, and achieve effective combined prodrug activator gene therapy in ovarian cancer.
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A multi-institutional analysis of patterns of recurrence and survival with clear cell carcinoma of the ovary  
L.E. Dockerya, K. Dugganb, S. Veselyc, C.A. Leath IIId, S.E. Dilleyd, J.H. Tsenge, J.J. Muellere, K. Dingc and C.C. Gundersona. aThe 
University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, bThe University of Oklahoma, Norman, OK, USA, cThe 
University of Oklahoma, Oklahoma City, OK, USA, dUniversity of Alabama at Birmingham, Birmingham, AL, USA, eMemorial Sloan 
Kettering Cancer Center, New York, NY, USA  

Objective: Ovarian clear cell carcinoma (OCCC) carries a poor prognosis despite stage of diagnosis. Because of its rarity, little 
is known regarding patterns of recurrence and the effectiveness of treatments for recurrent OCCC. This study aims to analyze 
disease outcomes in OCCC including patterns of recurrence and lymph node metastases compared to high-grade serous 
ovarian cancer (HGSOC) counterparts.  

Method: A multiinstitutional retrospective review was performed at 3 institutions of patients diagnosed with any stage of 
OCCC. OCCC cases were matched 2:1 with HGSOC controls by age, stage, and residual disease following debulking. 
Demographics, clinicopathologic characteristics, treatment, recurrence patterns, and survival outcomes were compared 
between groups. Summary statistics were used to describe demographic and clinical characteristics. Overall survival (OS) and 
progression-free survival (PFS) were calculated using Cox proportional hazard regression adjusted for age and stage.  

Results: A total of 89 OCCC patients met inclusion criteria; median age was 58 years (range 30–84); and BMI was 26.8 
kg/m2 (range 18.7–57.5). Twenty-three percent, 17%, 50%, and 6% were stage I, II, III, and IV, respectively. In HGSOC (n = 
171), median age and BMI were similar (59 years and 26.1 kg/m2), and 15%, 23%, 55%, and 7% HGSOC were stage I, II, III, 
and IV, respectively (P = 0.0770). There was no difference in residual disease or percentage with recurrent disease. 
Recurrence patterns were not different between groups (abdomen, retroperitoneal, abdomen/retroperitoneal, distant, 
distant/local). However, after matching for age and stage, the HR for time to progression or death was 1.62 (1.10–2.39), and 
the HR for time to death was 2.62 (1.72–3.99). In OCCC, PFS was 26 months versus 40 months in HGSOC (P = 0.0317).  

Conclusion: OCCC is associated with shorter OS and PFS when compared to HGSOC, after adjusting for age and stage. There 
does not appear to be a difference in recurrence patterns, including risk of retroperitoneal (lymph node) metastases. Further 
study is needed to develop effective treatments for this particularly lethal subtype of ovarian cancer.
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Long-term bevacizumab toxicity in patients with recurrent ovarian cancer  
M. Greenwadea, J.Y. Martinb, E. Hendrixa, K. Dingc, J. Dvoraka, K.N. Moorec, B.A. Goffb and L.L. Holmana. aThe University of 
Oklahoma Health Sciences Center, Oklahoma City, OK, USA, bUniversity of Washington Medical Center, Seattle, WA, USA, cThe 
University of Oklahoma, Oklahoma City, OK, USA  



Objective: Bevacizumab is commonly used in the treatment of ovarian cancer (OC). Acute side effects of bevacizumab have 
been well characterized, but there is limited information on the toxicities associated with its prolonged use. We aimed to 
characterize toxicities associated with long-term bevacizumab use in women with recurrent OC and compare these with short-
term side effects.  

Method: We conducted a multiinstitutional, retrospective review of patients with OC who were treated with bevacizumab for 
at least 18 cycles between 2006 and 2016. Demographic, clinical, and pathological data were analyzed with descriptive 
statistics. Toxicities were defined and graded according to the Common Terminology Criteria for Adverse Events version 4.0. 
Toxicities during cycles 1–17 were compared with toxicities during cycles ≥18 using exact McNemar tests. The Kaplan-Meier 
method was used to determine overall survival (OS).  

Results: Study criteria were met by 37 patients. Mean patient age was 58.5 years (range 32–80). The majority of patients 
(69.4%) had stage IIIC OC, while the most common histology was serous (61.1%). The mean number of total bevacizumab 
cycles was 33.2 (range 18–95). Only 12 patients (32.4%) received bevacizumab during primary treatment, and 6 patients 
(16.2%) received it for more than 1 line of therapy. The median OS was 109.1 months. Anorexia was more common during 
cycles 1–17 than cycles ≥18 (37.8% vs 13.5%, P = 0.01). Toxicities listed as “other nervous system disorders” were also more 
common during cycles 1–17 (73% vs 27%, P = 0.002). There was no difference in any other toxicities between the two time 
points, including fistula, headache, increased creatinine, proteinuria, epistaxis, hypertension, and thromboembolic events (all 
P > 0.05). One patient was diagnosed with grade 3 CHF during >18 cycles, but the etiology of this event was unclear.  

Conclusion: In this multiinstitutional study, there were no toxicities associated with prolonged bevacizumab treatment. A 
limitation of this analysis is the small cohort of patients who receive ≥18 cycles of bevacizumab. Larger studies are needed to 
further characterize toxicities that may be associated with the long-term use of this therapy.
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Functional outcomes of laparoscopic-assisted vaginal radical trachelectomy in early-stage cervical cancer: A 
prospective multicentric cohort of 50 patients  
V. Balayaa, L. Rossia, C. Cornoua, C. Ngôa, C. Bensaida, P. Mathevetb, D. Querleuc, E. Leblancd, P. Moricee, E. Daraïf, A.S. Batsa and F. 
Lecurua. aHôpital Européen Georges-Pompidou, Paris, France, bCHU Vaudois, Lausanne, Switzerland, cInstitut Bergonié Cancer 
Center, Bordeaux, France, dCentre Oscar Lambret, Lille, France, eInstitut Gustave Roussy, Villejuif, France, fAssistance Publique de 
Paris, Paris, France  

Objective: The aim of this study was to assess the early and late postoperative functional outcomes of patients who have 
undergone a laparoscopic-assisted radical vaginal trachelectomy (LARVT) for early-stage cervical cancer.  

Method: We prospectively included patients who had an indication of radical trachelectomy for early-stage cervical cancer 
between January 2005 and March 2012 from 23 French oncologic centers.  

Results: A total of 50 patients were included. The median age was 35 years, and the disease stage was FIGO IA1 to IB1. Twelve 
patients had only a sentinel lymph node biopsy, and 38 patients had an additional pelvic lymphadenectomy. All patients were 
followed until 6 months after surgery. Sixteen patients (32%) had a urinary complication. There were 7 urinary infections 
(14%), 5 cases of dysuria (10%), 3 cases of urinary incontinence (6%), 2 cases of pelvic prolapses (4%), 1 case of bladder 
injury (2%), and 1 case of ureteric fistula (2%). Only 3 patients had a major neurologic complication (6%): the genitofemoral 
nerve was injured in 1 case (2%) and the obturator nerve was injured in 2 cases (4%). Seven patients (14 %) presented a 
lymphovascular complication. There were 6 cases of limb lymphedema (12%) and 2 cases of pelvic lymphocele (4%).  

Conclusion: The laparoscopic-assisted radical vaginal trachelectomy is a feasible and safe alternative option for young 
patients with an early-stage cervical cancer in order to preserve their fertility.
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Postoperative scoring system for distant recurrence in node-positive cervical cancer patients after radical 
hysterectomy and pelvic lymph node dissection with para-aortic lymph node sampling or dissection  
D. Kima and Y.J. Leeb. aUniversity of Ulsan College of Medicine, ASAN Medical Center, Seoul, South Korea, bUniversity of Ulsan 
College of Medicine, ASAN Medical Center, Seoul, South Korea  



Objective: To identify the risk factors for distant recurrence in node-positive cervical cancer patients who underwent radical 
hysterectomy (RH) and pelvic lymph node dissection (PLND) with paraaortic lymph node sampling (PALNS) or paraaortic 
lymph node dissection (PALND). 

Method: A total of 299 patients with confirmed lymph node metastasis after radical surgery at Asan Medical Center for stage 
IA2 to IIB cervical cancer from February 2001 to December 2012 were identified. The patients who underwent PLND only 
were 72 (24.1%) and PLND with PALNS or PALND were 227 (75.9%). Four patients were diagnosed with small cell carcinoma. 
The clinicopathologic data of 223 patients were retrospectively analyzed. 

Results: In the total of 223 patients, the mean number of positive lymph nodes and largest lymph node metastasis was 4.46 
and 11.13 mm, respectively. Patients in which distant metastasis occurred were 54 (24.2%). Multivariate analysis by Cox 
proportional hazards model showed that histologic types (HR = 3.031, P < 0.001 for adenocarcinoma, HR = 2.302, P = 0.066 for 
adenosquamous carcinoma), number of positive lymph nodes (HR = 1.077, P < 0.001), and surgical stage (HR = 1.264, P = 
0.022) were independent risk factors for distant recurrence of cervical cancer. The scoring system for prediction of distant 
recurrence by incorporating these factors was generated (Table 1). It showed good discrimination and calibration 
(concordance index of 0.753). Also in an internal validation set, this scoring system showed good discrimination with a C 
statistic of 0.777. By Hosmer-Lemeshow test, χ2 was 0.650 and P value was 0.723. 

Conclusion: We have developed a robust scoring system that can predict the distant recurrence risk in node-positive cervical 
cancer patients after radical operation. This scoring system set up a group of patients who required systemic control of distant 
micrometastasis, and this group of patients will be the appropriate target of future work such as consolidation chemotherapy 
after concurrent chemoradiation therapy with more effective results. 

Table 1 Final Cox proportional hazards model and scoring system for prediction of 3-years distant recurrence. 

 Variables Odds ratio (95% CI) P-value Point 

Histology 

SCC 

Non-SCC 

 

1 

3.782 (2.144-6.669) 

 

 

<0.001 

 

0 

2 

Surgical stage 

IA2-IB1 

IB2-IIA2 

IIB 

 

1 

1.270 (0.449-3.593) 

2.191 (0.915-5.250) 

 

0.094 

0.652 

0.079 

 

0 

0 

1 

No. of total metastatic LNs 

1,2 

3,4 

≥5 

 

1 

2.559 (1.246-5.257) 

4.647 (2.294-9.411) 

 

<0.001 

0.011 

<0.001 

 

0 

1 

2 

CI = confidence interval; SCC = squamous cell carcinoma 
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Functional outcomes of trachelectomy in early-stage cervical cancer: Vaginal vs laparoscopic ways  
V. Balayaa, L. Rossia, C. Cornoua, C. Ngôa, C. Bensaida, P. Mathevetb, D. Querleuc, E. Leblancd, P. Moricee, E. Daraïf, A.S. Batsa and F. 
Lecurua. aHôpital Européen Georges-Pompidou, Paris, France, bCHU Vaudois, Lausanne, Switzerland, cInstitut Bergonié Cancer 
Center, Bordeaux, France, dCentre Oscar Lambret, Lille, France, eInstitut Gustave Roussy, Villejuif, France, fAssistance Publique de 
Paris, Paris, France  



Objective: The aim of this study was to compare the morbidity of vaginal radical trachelectomy (VRT) and laparoscopic-
assisted radical vaginal trachelectomy (LARVT) for early-stage cervical cancer.  

Method: We prospectively included patients who had an indication of radical trachelectomy for early-stage cervical cancer 
between March 2009 and March 2012 from 10 French oncologic centers.  

Results: A total of 40 patients were included. Sixteen patients had a VRT: 7 with a sentinel lymph node biopsy only and 9 with 
an additional pelvic lymphadenectomy. Twenty-four patients had a LARVT: 12 with sentinel lymph node biopsy only and 12 
with an additional pelvic lymphadenectomy. The median age was 37 years in the LARVT group and 33 years in the VRT group. 
All patients were followed until 6 months after surgery. Twelve patients (30%) had a urinary complication. There were more 
urinary infections in the VRT group than in the LARVT group, 25% and 16.7%, respectively. The incontinence and the pelvic 
static trouble rates were higher in the LARVT group than in the VRT group, 12.5% vs 0% and 8.3% vs 0%, respectively. There 
were no significant differences between VRT and LARVT groups concerning the dysuria rate (6.2% vs 8.3%) and the fistula 
rate (0% and 4.2%). Ten patients (25%) presented a neurologic complication. The genitofemoral nerve and the obturator 
nerve were more frequently injured in the VRT group (18.5% and 25%) than in the LARVT group (4.2% and 4.2%, 
respectively). Nineteen patients (47.5%) had a lymphovascular complication. There was more limb lymphedema in the VRT 
group than in LARVT group, 62.5% and 20.8%, respectively. The iliac lymphocele rates were 12.5% in the VRT group and 8.3% 
in the LARVT group.  

Conclusion: The functional outcomes after a radical trachelectomy seem to be better with a laparoscopic-assisted vaginal 
approach than with an exclusive vaginal approach for early-stage cervical cancer. A larger population is needed to confirm 
these results.
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Vocimagene amiretrorepvec (Toca 511) for prodrug activator gene therapy in ovarian cancer models  
S.A. Collinsa,b, A. Inagakia,b, J. Grossob, S. Matsuuraa,b, P.N. Kamathb, X. Xua,b, T.A. Incea, B. Slomovitzb and N. Kasaharaa,c. 
aUniversity of Miami Sylvester Comprehensive Cancer Center, Miami, FL, USA, bUniversity of Miami, Miller School of Medicine, 
Miami, FL, USA, cUniversity of Miami, Miami, FL, USA  

Objective: Ovarian cancer is the leading cause of death in women with gynecologic malignancies in the United Staes, with 
<50% overall 5-year survival. Our studies to date have demonstrated significant survival benefit when tumor-selective 
retroviral replicating vectors (RRV) are employed for gene therapy in a variety of preclinical cancer models. RRV-mediated 
prodrug activator gene therapy using yeast cytosine deaminase (RRV-CD, ‘Toca 511’) is now being evaluated in a registered 
phase IIB/III trial at multiple sites throughout the United States and Canada (NCT02414165) for recurrent glioma. As FDA 
approved initiation of clinical trials for intravenous delivery of RRV, it is timely to consider applying this approach also to 
systemic malignancies such as ovarian cancer. Accordingly, we have conducted the first preclinical studies to evaluate the 
feasibility, safety, and efficacy of RRV-mediated prodrug activator gene therapy for ovarian cancer.  

Method: In vitro RRV replication was examined by flow cytometry, and cytotoxicity examined by MTS assay after 5-FC 
treatment of RRV-transduced established human ovarian cancer cell lines, patient-derived primary ovarian cancer isolates, 
and transgenic model-derived primary murine ovarian cancer cells. In vivo therapeutic efficacy is currently being evaluated in 
SKOV3-IP peritoneal carcinomatosis models.  

Results: Robust replication activity was observed over time after initial virus inoculation at MOI 0.01, reaching >80% to 
~90% transduction by day 9–12 in all cases. After transduction with RRV-CD (Toca 511), in vitro cytotoxicity analysis by MTS 
assay showed that viability of established SKOV3 and primary C5X human ovarian cancer cells was reduced >30% by day 6–9 
after exposure to 0.1 mM 5-FC prodrug, and ~90%–100% killing was observed with 1–10 mM 5-FC, with little or no change in 
viability of untransduced cells. Primary P5X cells were more resistant, showing 20% and 70% reduced viability by day 9 at 1 
mM and 10 mM 5-FC, respectively. In vivo studies evaluating RRV-CD (Toca 511) + 5-FC efficacy in peritoneal metastasis 
models are underway, and interim results support the therapeutic efficacy of this approach for treatment of ovarian cancer.  

Conclusion: Our preclinical studies validate the use of RRV-CD for prodrug activator gene therapy in ovarian cancer models.
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Focal adhesion kinase (FAK) inhibition overcomes cisplatin-resistance in epithelial ovarian cancer  
L.M. Beana, F.J. Sulzmaiera, K.M. Andersona, I. Tancionib, V. Kolevc, S.C. Plaxea, M.T. McHalea, D.D. Schlaepferd and J.A. Pachtere. 



aUCSD Rebecca and John Moores Cancer Center, La Jolla, CA, USA, bMoores UCSD Cancer Center, La Jolla, CA, USA, cVerastem, Inc, 
Needham, MA, USA, dUCSD Rebecca and John Moores Cancer Center, San Diego, CA, USA, eVerastem, Needham, MA, USA  

Objective: Focal adhesion kinase (FAK) is a cytoplasmic kinase promoting cell growth and metastasis. Preclinical studies show 
FAK inhibitors selectively target cancer stem cells (CSCs). We test the hypothesis that elevated FAK activity in ovarian cancer 
(OC) correlates with cisplatin-resistance, and that FAK inhibition can be used to suppress CSC growth, thereby potentiating 
cisplatin-induced cell death.  

Method: Growth of paired cisplatin-resistant and cisplatin-sensitive human ovarian cancer cell lines was evaluated in 
methylcellulose with FAK inhibitor VS-4718 and carboplatin and paclitaxel. Protein expression of phosphorylated FAK and 
cancer stem cell markers ALDH and OCT 4 were determined using Western blot analysis. Quantification of cancer stem-like 
activity was determined using flow cytometry and secondary tumor-initiating capacity. Intraperitoneal tumor growth in mice 
was evaluated for combined inhibitory effects of platinum and paclitaxel chemotherapy with FAK inhibitor.  

Results: We find FAK activation is elevated in cisplatin-resistant ovarian cancer, and FAK phosphorylation is increased after 
cisplatin treatment. FAK inhibitor selectively blocked cisplatin-resistant cell growth. Coadministration of VS-4718 in vitro and 
in mice reduced cisplatin-resistant ovarian cell growth, with a concomitant decrease in ALDH, a marker of CSCs. Residual 
ovarian tumor cells from VS-4718-treated mice exhibit reduced secondary tumor-initiating capacity. The use of VS-4718 in 
combination with cisplatin and paclitaxel in mice with cisplatin-resistant xenografts resulted in a decrease in tumor growth 
that was equivalent to that seen in mice having cisplatin-sensitive tumors.  

Conclusion: CSCs are implicated as a cause of cisplatin resistance. We found that increased FAK phosphorylation occurs as a 
function of acquired cisplatin resistance and that FAK activity sustains ovarian carcinoma CSC phenotypes. Since FAK 
inhibitors preferentially target CSCs and have now exhibited increased activity in cisplatin-resistant cells, our results support 
the testing of FAK inhibitors with platinum and paclitaxel in humans with cisplatin-resistant cancer. We are currently in the 
process of implementing a phase I/II clinical trial to further investigate this effect in humans.
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Prognostic significance of supradiaphragmatic lymph node metastasis detected by 18F-FDG PET/CT in advanced 
epithelial ovarian cancer  
I. Lee, J.Y. Lee, E.J. Nam, S. Kim, S.W. Kim, W.J. Kang and Y.T. Kim. Yonsei University College of Medicine, Seoul, South Korea  

Objective: In an era of extensive preoperative imaging modalities, supradiaphragmatic lymph node metastases (SdLNM) were 
frequently identified by 18F-FDG positron emission tomography/computed tomography (PET/CT) in advanced epithelial 
ovarian cancers (AEOC). Regarding maximum cytoreductive surgery directly associated with improved survival of AEOC, 
SdLNM detected by PET/CT could matter in survival of AEOC patients. This study aimed to determine the prognostic 
significance of SdLNM detected by PET/CT in AEOC patients. 

Method: Medical records of patients who were diagnosed with advanced epithelial ovarian cancer (FIGO stage IIIb to IVb) 
from January 2009 to July 2015 were collected. Only patients who had preoperative PET/CT evaluations were included. 
Clinicopathologic characteristics were compared depending on PET/CT image stages. Recurrence patterns, rate, and survival 
outcomes were also analyzed. 

Results: Overall, 295 patients were included in this study. Among them, 176 patients had primary debulking surgery (PDS). 
When they were classified into 3 subgroups (PET/CT stage III, PET/CT stage IV with SdLMN, and PET/CT stage IV with other 
metastases), no clinical characteristic differences were observed, such as age, preoperative serum CA-125, and residual 
disease after PDS (P = 0.627, 0.13, 0.804, respectively). The survival curves showed that the PET/CT IV with SdLMN and 
PET/CT IV groups had similar patterns, which were significantly worse than the PET/CT III group. Recurrence patterns were 
similar in the 3 groups; the most major recurrence site was abdomen. Recurrence in thoracic space only was about 10% in 
every group. Resection of SdLNM lesion did not improve survival of AEOC patients (P = 0.883). 

Conclusion: SdLNM detected by preoperative PET/CT is a significant negative prognostic factor in AEOC. Differences in 
prognostic significance of SdLNM depending upon their locations need to be investigated and will warrant more precise AEOC 
patient treatment.
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A randomized, double-blind phase III trial of niraparib maintenance treatment in patients with HRD+ advanced 
ovarian cancer after response to front-line platinum-based chemotherapy  
A. Gonzaleza, K.N. Mooreb, M.R. Mirzac, I.B. Vergoted, B. Pothurie, A.M. Ozaf, W.A. Graybillg, I. Yalcinh, S. Agarwalh and B.J. Monki. 
aGEICO (Grupo Espanol de Investigacion en Cancer de Ovario), Madrid, Spain, bThe University of Oklahoma, Oklahoma City, OK, 
USA, cThe Finsen Center, Copenhagen, Denmark, dUniversity Hospital Leuven, Leuven, Belgium, eNew York University School of 
Medicine, New York, NY, USA, fPrincess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada, gMedical 
University of South Carolina, Charleston, SC, USA, hTesaro, Inc., Waltham, MA, USA, iUniversity of Arizona Cancer Center, Phoenix, 
AZ, USA  

Objective: Niraparib is a highly selective PARP1/2 inhibitor that induces synthetic lethality in tumor cells with homologous 
recombination DNA repair deficiencies (HRD). Niraparib is administered orally once daily (QD) and may be taken without 
regard to meals, because food does not significantly affect the absorption or metabolism of niraparib. In a phase 1 study, 
niraparib was clinically active and well tolerated in patients with ovarian cancer. To address the need for novel therapies for 
recurrence, a randomized, double-blind phase 3 study is evaluating niraparib as maintenance treatment in patients with stage 
III/IV ovarian, fallopian tube, or primary peritoneal cancer who responded to front-line platinum-based chemotherapy but are 
at high risk for progressive disease, based on one of the following: FIGO stage IV regardless of outcome of surgery, FIGO stage 
III and presence of macroscopic residual disease after primary surgery, or use of neoadjuvant chemotherapy regardless of 
residual disease after interval debulking surgery.  

Method: This multicenter trial is enrolling ≈305 patients with ovarian, fallopian tube, or peritoneal cancer. Eligible females are 
required to have histologically diagnosed stage III/IV cancer, tumor available for HRD test (myChoice™ HRD test), normal or 
>90% decrease in CA-125 levels during front-line therapy, and no prior PARP inhibitor use. Patients who have undergone 
debulking surgery must have residual disease after primary surgery unless they received neoadjuvant therapy. Patients with a 
known history of myelodysplastic syndrome (MDS) or a baseline cytogenetic test result with a risk for a diagnosis of MDS or 
acute myeloid leukemia are excluded. Patients must have completed ≥4 cycles of platinum-based therapy and had a complete 
or partial RECIST response. Patients are randomized (2:1) to receive niraparib 300 mg QD or matched placebo in 28-day 
cycles. Tumors are assessed every 12 weeks per RECIST v1.1. The primary endpoint is progression-free survival (PFS) by 
blinded central review. After 258 PFS events, the study will have 90% power (one-sided a = 0.025) to detect an improvement 
in median PFS with HR = 0.65. Secondary endpoints are evaluation of overall survival, patient-reported outcomes, safety and 
tolerability, and time to progression on next therapy.  

Results: Not applicable (trial in progress).  

Conclusion: Not applicable (trial in progress).
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Comparison of MRI, PET/CT, and frozen biopsy in the evaluation of lymph node status before fertility-sparing radical 
trachelectomy in early stage cervical cancer  
G.W. Lee and J.Y. Park. University of Ulsan College of Medicine, ASAN Medical Center, Seoul, South Korea  

Objective: To compare the accuracy of magnetic resonance imaging (MRI), positron emission tomography/computed 
tomography(PET/CT), and frozen biopsy before fertility-sparing radical trachelectomy in early-stage cervical cancer.  

Method: This was a retrospective study including 78 young women with early-stage cervical cancer who tried fertility-sparing 
laparoscopic or robotic radical trachelectomy. All patients underwent preoperative MRI and PET/CT. Comprehensive lymph 
node dissection was performed during surgery, and all retrieved lymph nodes were sent to frozen biopsy before proceeding to 
radical trachelectomy. The diagnostic accuracy of MRI, PET/CT, and frozen biopsy was compared using McNemar test and 
logistic regression using generalized estimating equation. The final pathology report on lymph nodes was the gold standard 
for diagnosis.  

Results: The total number of retrieved lymph nodes was 1,448, and the mean number of retrieved lymph nodes was 20 (range 
2–61). Sixteen lymph nodes were positive in 10 (13.7%). For MRI versus PET/CT, there was no significant difference in 
sensitivity (27.27% vs 54.55%, P = 0.18), specificity (80.36% vs 76.79%, P = 0.41), or accuracy (71.64% vs 73.13%, P = 0.76), 
respectively. For frozen biopsy versus MRI, there was significant difference in sensitivity (100% vs 27.27%, P = 0.005), 
specificity (100% vs 80.36%, P = 0.001), and accuracy (100% vs 71.64%, P < 0.001), respectively. For frozen biopsy versus 
PET/CT, there was significant difference in sensitivity (100% vs 54.55%, P = 0.025), specificity (100% vs 76.79%, P < 0.001), 
and accuracy (100% vs 73.13%, P< 0.001), respectively. (See Table 1.)  



Conclusion: Frozen biopsy of all retrieved lymph nodes during surgery is still the best way to evaluate lymph node status 
before fertility-sparing radical trachelectomy. 

Table. 1. Comparison of validity MRI, PET, Frozen in evaluating lymph node status 
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Continuing neoadjuvant chemotherapy until CA-125 reaches the nadir improves complete cytoreduction by interval 
debulking surgery in patients with advanced epithelial ovarian cancer  
K. Nakamuraa, Y. Kitaharab, Y. Ibukia, K. Kogureb, K. Kigurea, T. Hirakawab and T. Kanumaa. aGunma Prefectural Cancer Center, 
Ota, Japan, bGunma University OB/GYN, Maebashi, Japan  

Objective: Recent phase III randomized trials have suggested that neoadjuvant chemotherapy (NACT) followed by interval 
debulking surgery (IDS) is a treatment option for patients with advanced epithelial ovarian cancer (EOC), and that the main 
goal of IDS is to remove all macroscopic disease. However, the optimal timing of interval debulking surgery after NACT has not 
yet been defined. The purpose of the present study was to evaluate factors affecting complete resection by IDS in patients who 
receive taxane/platinum-based chemotherapy until CA125 reaches the nadir.  

Method: All patients with stage IIIc or IV EOC who underwent taxane/platinum-based NACT followed by IDS in Gunma 
Prefectural Cancer Center from April 2009 to March 2013 were included. Patients underwent magnetic resonance imaging or 
computed tomography (CT) to confirm tumors unresectable with standard surgery before NACT. NACT was performed using 
taxane/platinum-based chemotherapy. CA125 levels were measured before NACT, after each cycle of NACT, and before IDS. CT 
was also performed before IDS to evaluate metastatic tumor conditions. All but 1 patient received taxane/platinum-based 
chemotherapy for 3 to 6 cycles after IDS. All consecutive retrospectively collected data were analyzed to determine factors 
predictive of complete resection.  

Results: Twenty-one patients received NACT followed by IDS; 14 and 7 patients had stage IIIc and IV disease at diagnosis, 
respectively. χ2 tests demonstrated that response to NACT was a predictive parameter for complete cytoreduction (Table 1). 
Univariate analysis for overall survival revealed that complete cytoreduction (P = 0.015), CA125 levels before IDS (P = 0.024), 
and response to NACT evaluated on CT (P = 0.01) were independent predictive factors.  

Conclusion: Although this study was conducted in a small cohort, NACT followed by IDS completely removed macroscopic 
disease and significantly improved prognosis in patients with stage IIIc/IV EOC. To achieve complete IDS, NACT must be 
continued until CA125 reaches the nadir. The findings of this study are useful for future consideration of advanced EOC patient 
management. 



Table 1. Patient characteristics
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Phase I study combining PARP-inhibition with immune checkpoint blockade in women with BRCA-deficient recurrent 
ovarian cancer  
S.F. Adamsa, O. Rixeb, D. McCanceb, J.H. Leeb, S. Eberhardtb, S. Westgateb, T. Rutledgec and C. Mullerc. aUniversity of New Mexico, 
Albuquerque, NM, USA, bUniversity of New Mexico Cancer Center, Albuquerque, NM, USA, cUniversity of New Mexico, Albuquerque, 
Albuquerque, NM, USA  

Objective: Preclinical data demonstrate a synergistic therapeutic benefit in BRCA1 ovarian cancer when poly adenosine 
diphosphate-ribose polymerase (PARP) inhibition is combined with immune checkpoint blockade. Based on this, a phase I 
study was conducted to assess the tolerability of this regimen in women with BRCA mutation-associated recurrent ovarian 
cancer.  

Method: Eligibility criteria included a documented BRCA1 or BRCA2 germline mutation and a diagnosis of recurrent ovarian, 
tubal, or primary peritoneal cancer with measurable disease. Both platinum-sensitive and platinum-resistant patients were 
eligible. Exclusion criteria included current use of antiinflammatory agents or a prior history of autoimmune disease. 
Treatment consisted of an oral PARP-inhibitor at 300 mg twice daily, as well as monthly infusions of the anti-CTLA-4 antibody 
at a dose of 10 mg/kg, with plans for a dose reduction if toxicity was encountered. Patients completing 2 full treatment cycles 
were evaluated for evidence of toxicity, particularly immune-related adverse events, to define a dose for phase II testing.  

Results: Three women were treated at the starting dose of 300 mg BID of the PARP-inhibitor and 10 mg/kg monthly of anti-
CTLA-4 antibody for 2 cycles without evidence of any dose-limiting toxicities. All patients experienced grade 1 and 2 toxicities 
consistent with prior studies using immune checkpoint inhibitors. The only grade 3 toxicity was a headache reported by 1 
patient, which resolved within 24 hours. All 3 patients showed evidence of treatment response by cycle 3 based on CA125 
levels and a decrease in tumor size on CT scans.  

Conclusion: The combination of PARP-inhibition and CTLA-4 blockade is tolerable in heavily pretreated women with 
recurrent BRCA-associated ovarian cancer. Preliminary results also demonstrate evidence of therapeutic effect, supporting 
ongoing evaluation of this regimen in phase II trials.
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Is sentinel lymph node biopsy safe during radical trachelectomy? A prospective multicenter study  
V. Balayaa, L. Rossia, C. Cornoua, C. Ngôa, C. Bensaida, P. Mathevetb, D. Querleuc, E. Leblancd, P. Moricee, E. Daraïf, A.S. Batsa and F. 
Lecurua. aHôpital Européen Georges-Pompidou, Paris, France, bCHU Vaudois, Lausanne, Switzerland, cInstitut Bergonié Cancer 
Center, Bordeaux, France, dCentre Oscar Lambret, Lille, France, eInstitut Gustave Roussy, Villejuif, France, fAssistance Publique de 
Paris, Paris, France  

Objective: The aim of this study was to compare the morbidity of pelvic lymphadenectomy and the sentinel lymph node (SLN) 
biopsy during radical trachelectomy for early-stage cervical cancer.  

Method: We prospectively included patients who had an indication of radical trachelectomy for early-stage cervical cancer 
between March 2009 and March 2012 from 10 French oncologic centers.  

Results: A total of 40 patients were included. Nineteen patients had SLN biopsy only: 7 patients during a vaginal radical 
trachelectomy (VRT) and 12 patients during laparoscopic-assisted radical vaginal trachelectomy (LARVT). Twenty-one 
patients benefited of SLN biopsy with an additional pelvic lymphadenectomy (SLN + PL), 9 patients during a VRT and 12 
during a LARVT. The median age was 36 years in the two groups. There were no significant differences between groups in the 
baseline characteristics. All patients were followed until 6 months after surgery. Twelve patients (30%) had a urinary 
complication. There were no significant differences between the two groups in urinary infection rate (21% for SLN and 19% 
for SLN + PL) and urinary incontinence (5.2% for SLN and 9.5 % for SLN + PL). There were more dysuria and fistula in the SLN 
+ PL group than in the SLN group, 14.2% versus 0% and 4.7% versus 0%, respectively. Ten patients (25%) presented a 
neurologic complication. The genitofemoral nerve and the obturator nerve were more frequently injured in the SLN + PL 
group (14.3% and 19%) than in the SLN group (5.2 % and 5.2%). Nineteen patients (47.5%) had a lymphovascular 
complication. There was more limb lymphedema in the SLN + PL group (42.3%) than in SLN group (31.5%). There were no 
significant differences concerning iliac lymphocele rates between the two groups (10.5% for SLN and 9.5% for SLN + PL).  

Conclusion: The SLN biopsy procedure is as safe as pelvic lymphadenectomy during radical trachelectomy for early-stage 
cervical cancer in terms of functional outcomes. Further studies are needed to assess its performance.
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Targeting the ATR-Chk1 axis with PARP inhibition results in tumor regression in BRCA mutant models  
E. Georgea, H. Kima, R. Raglanda, S. Rafaila, R. Zhangb, C. Kreplerb, M.A. Morganc, M. Herlynb, E. Browna and F. Simpkinsd. 
aHospital of University of Pennsylvania, Philadelphia, PA, USA, bThe Wistar Institute, Philadelphia, PA, USA, cUniversity of 
Pennsylvania Health System, Philadelphia, PA, USA, dUniversity of Pennsylvania, Philadelphia, PA, USA  

Objective: PARP inhibition (PARPi) has modest clinical activity in recurrent BRCA mutant (BRCAMUT) high-grade serous 
ovarian cancers (HGSOC). We hypothesize that PARPi increases dependence on ATR/CHK1 such that combination PARPi with 
ATR/CHK1 blockade results in increased cell death and complete tumor regression.  

Method: Effects of PARPi (olaparib), CHK1 inhibition (CHK1i;MK8776), or ATR inhibition (ATRi;AZD6738) alone or with 
PARPi on survival, colony formation, cell-cycle, genome instability, and apoptosis were evaluated in BRCA1/2MUT HGSOC cells. 
Tumor growth in vivo was evaluated using a BRCA2MUT patient-derived-xenograft (PDX) model.  

Results: PARPi monotherapy resulted in a decrease in BRCAMUT cell survival and colony formation and suppressed but did not 
eliminate tumor growth at the maximum-tolerated dose in a BRCAMUT PDX. However, PARPi treatment increased pATR, pCHK1, 
and ɤH2AX suggesting their use as a compensatory mechanism. Indeed, combination of ATRi or CHK1i with PARPi 
synergistically decreased survival and colony formation compared to single-agent treatments in BRCAMUT cells. Notably, PARPi 
led to G2 phase accumulation, and the addition of ATRi or CHK1i releases cells from G2 causing premature mitotic entry with 
increased chromosomal aberrations and apoptosis. PARPi with ATRi or CHK1i was synergistic in causing tumor suppression in 
a BRCAMUT PDX. Moreover, the combinations of PARPi with ATRi or CHK1i were synergistic in causing tumor suppression in a 
BRCAMUT PDX with the PARPi-ATRi combination causing tumor regression and, in most cases, complete remission.  

Conclusion: PARPi causes increased reliance on ATR/CHK1 for genome stability and combination PARPi with ATR/CHK1i is 
more effective than PARPi alone in reducing tumor burden in BRCAMUT models.
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Measurements of sarcopenia as predictive biomarkers for response to anti-angiogenic treatment in epithelial ovarian 
cancer: An NRG/GOG ancillary data analysis of GOG 218  
M.E. Buechela, M.F. Bradyb, Y. Wangc, S. Mirniaharikandeheic, H. Liuc, B. Zhenga, R. Salanid, K.S. Tewarie, H.J. Grayf, J.N. Bakkum-
Gamezg, R.A. Burgerh, K.N. Moorei and M.A. Bookmanj. aThe University of Oklahoma Health Sciences Center, Oklahoma City, OK, 
USA, bUniversity of Buffalo, Buffalo, NY, USA, cThe University of Oklahoma, Norman, OK, USA, dThe Ohio State University, James 
Cancer Hospital, Columbus, OH, USA, eUC Irvine Medical Center, Orange, CA, USA, fUniversity of Washington Medical Center, 
Seattle, WA, USA, gMayo Clinic, Rochester, MN, USA, hUniversity of Pennsylvania, Philadelphia, PA, USA, iThe University of 
Oklahoma, Oklahoma City, OK, USA, jUS Oncology Research and Arizona Oncology, Tucson, AZ, USA  

Objective: Sarcopenia, or loss of muscle mass, has been associated with both poor surgical and survival outcomes in solid 
tumors. Data on pancreas cancer suggest that patients with sarcopenia/cachexia have higher levels of interleukin-6 (IL-6), 
which may contribute to differential response to antiangiogenic therapies. This study evaluated the potential association of 
sarcopenia with survival following treatment with or without bevacizumab (bev) on GOG protocol 218.  

Method: Pretreatment computed tomography (CT) scans for 1,538/1,873 (82%) of participants of GOG 218 were available for 
this analysis. A total of 292 patients were eliminated leaving 1,247/1,873 (66%) patients included in this analysis. Sarcopenia 
was measured via the total psoas area (TPA) by investigators in a radiology core. Proportional hazards models were used to 
assess the association between TPA and overall survival (OS) in all 1,247 patients. Analysis of the predictive value of TPA on 
bev response was assessed only in the 830 patients randomized to chemotherapy (CT) + placebo (P)-->P and CT + bev-->bev.  

Results: Demographic and tumor characteristic distribution for patients included in this analysis did not differ from the entire 
cohort as published in the primary manuscript. Distribution of TPA did not differ between arms of GOG 218 (P = 0.990). There 
was no statistically significant association (P = 0.432) between the hazard of death and TPA after adjusting for stage, 
treatment, and performance status. There is a modest trend in the log of the treatment hazard ratio, which compares patients 
treated with CT+bev-->bev versus CT+P-->P, on the basis of OS, to decrease with increasing decile of TPA. A test of a treatment 
by TPA interaction is statistically significant (P = 0.031). Among patients with a high TPA, those treated with bev tended to live 
longer (median duration of survival is 50 vs 39 months) versus patients with low TPA, with no difference in OS between 
treatment groups (45 vs 43 months). (See Fig. 1.)  

Conclusion: Predictive biomarkers for bev have been an elusive target. This retrospective analysis suggests that TPA, as a 
marker of sarcopenia, may predict patients most likely to achieve a survival benefit from addition of bev to upfront therapy. 
Validation of these data and further study of the microenvironment surrounding presence or absence of sarcopenia in ovarian 
cancer is warranted. 

 

Fig. 1. Survival probability. 
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Is there a survival benefit associated with intraperitoneal chemotherapy after neoadjuvant chemotherapy for 
optimally debulked epithelial ovarian cancer patients?  
M. Song, R. Isaksson Vogel and C. Rivard. University of Minnesota, Minneapolis, MN, USA  

Objective: The goal of this study was to compare overall survival (OS) and progression-free survival (PFS) of intravenous (IV) 
chemotherapy versus intraperitoneal (IP) chemotherapy among women with epithelial ovarian, fallopian, or primary 
peritoneal cancer who received neoadjuvant chemotherapy followed by optimal interval debulking.  

Method: A retrospective chart review was conducted of women diagnosed with epithelial ovarian, fallopian tube, or primary 
peritoneal cancer between January 1, 2004, and December 31, 2015, at a single institution. Patient demographics and clinical 
data were extracted from the medical records and were summarized and compared by chemotherapy administration route (IV 
vs IP). The association between chemotherapy administration route and OS and PFS was analyzed using Kaplan-Meier survival 
curves and compared using log rank tests. Multivariate models were conducted to adjust for stage and residual disease status 
using Cox proportional hazards regression.  

Results: A total of 67 eligible patients were identified; 37 received IV and 30 received IP chemotherapy following interval 
optimal debulking (<1 cm). The majority of patients had high-grade serous cancer (76.1%). There was no significant difference 
between the 2 groups in the proportion of microscopic residual disease after interval debulking. Median PFS was 15.8 months 
(95% CI 13.7–23.1) in the IV group and 18.8 months (95% CI 13.0–23.0) in the IP group (P = 0.82). Median OS was 38.8 
months (95% CI 29.0–42.3) in the IV group and 56 months (95% CI 31.1–58.6) in the IP group (P = 0.46). IP chemotherapy 
was not statistically significantly predictive of PFS or OS (adjusted HR = 0.88, 95% CI 0.44–1.76, P = 0.71 and HR = 0.67, 95% 
CI 0.28–1.59, P = 0.36, respectively). (See Fig. 1.)  

Conclusion: We showed there is a potential advantage for OS with IP chemotherapy use following neoadjuvant chemotherapy 
and interval debulking; however, given the small sample size, this was not significant. These data suggest a prospective study 
is warranted. 

 

Figure 1. Overall survival by treatment (IP vs IV). P = 0.46 
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Impact of neoadjuvant chemotherapy and postoperative adjuvant chemotherapy cycles in patients with advanced 
ovarian cancer  
Y.S. Chung, K.J. Eoh, I. Lee, J.Y. Lee, E.J. Nam, S. Kim, S.W. Kim and Y.T. Kim. Yonsei University College of Medicine, Seoul, South 
Korea  

Objective: In CHORUS trial, neoadjuvant chemotherapy (NAC) arm suggests 3 cycles of NAC, interval debulking surgery (IDS), 
and 3 cycles of postoperative adjuvant chemotherapy (POAC). However, treatment patterns vary, in particular, the number of 
cycles of NAC and POAC given in clinical practice. The aim of this study was to evaluate the impact of number of NAC and POAC 
cycles on survival in patients who undergo NAC/IDS/POAC.  

Method: Data from epithelial ovarian cancer patients (stage IIIC-IV), operated on between 2006 and 2014 were consecutively 
recorded. All patients underwent taxane plus carboplatin chemotherapy for NAC and POAC and were analyzed according to 
the number of NAC (1–3 vs ≥4 cycles), POAC (1–3 vs ≥4 cycles) and total chemotherapy (NAC + POAC, 2–6 vs 6 vs ≥6 cycles).  

Results: A total of 126 patients with stage IIIC-IV underwent NAC followed by IDS (median age 56.5 years; stage IV, 54.8%). 
Patients who received fewer than 6 cycles of total chemotherapy (NAC + POAC) had poorer outcomes than other groups (6 and 
≥6 cycles). The Kaplan-Meier curve and the log rank test showed no difference in either progression-free survival or overall 
survival according to number of NAC cycles. Furthermore, the addition of more than 3 cycles of POAC did not improve the 
progression-free survival or overall survival. In a multivariate Cox model, completion of chemotherapy of at least 6 cycles 
(NAC + POAC) had no effect on either recurrence (HR = 0.03, 95% CI 0.01–0.13) or overall survival (HR = 0.04, 95% CI 0.01–
0.13).  

Conclusion: The completion of total chemotherapy of at least 6 cycles is an independent prognostic factor to patients who 
undergo NAC/IDS/POAC. However, the addition of more than 3 cycles of NAC or POACdid not affect survival in this disease 
subset.
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Withdrawn
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Clinical behavior of FIGO stage I endometrioid endometrial adenocarcinoma diagnosed as high-grade on preoperative 
biopsy and low-grade on hysterectomy specimen  
B. Schlappe, M.B. Schiavone, D. DeLair, J.A. Ducie, A.G.Z. Eriksson, O. Zivanovic, V. Makker, R.A. Soslow, N.R. Abu-Rustum and 
M.M. Leitao. Memorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: Preoperative endometrial assessment may be discordant with final pathology. It is uncertain how best to classify 
cases with preoperative biopsy noted to be grade 3 and final hysterectomy specimen noted to be lower grade (i.e., discordant). 
The objective of this study was to determine the outcome of discordant cases.  

Method: All patients who had primary surgical treatment of endometrioid endometrial carcinoma from 2000 to 2012 were 
identified from an institutional database. Relevant patient, clinical, and pathologic characteristics were collected, including 
preoperative biopsy grade, adjuvant therapy, and follow-up information. For this analysis, discordant was defined as above; 
low-grade was defined as cases with final pathology grade 1 or 2 and with similar preoperative grade; and high-grade was 
defined as cases with final pathology grade 3 regardless of any preoperative grade. Appropriate statistical tests were used.  

Results: A total of 1,280 met inclusion criteria: 1,155 low-grade, 88 high-grade, and 37 discordant. Median follow-up time for 
the entire cohort was 58 months (range, 0.4–198 months). Median age and BMI were statistically different among the 3 
cohorts. The depth of myoinvasion (DOI), presence of LVSI, and use of adjuvant therapy also significantly differed. The 5-year 
PFS was 95.2% (SE 0.7%) for low-grade, 82% (SE 4.6%) for high-grade, and 85.6% (SE 6%) for discordant (P < 0.001). After 
adjusting for age, BMI, DOI, and use of adjuvant therapy, discordant cases were not independently associated with PFS (HR = 
1.799, 95% CI 0.7–4.61). The 5-year OS was 94.4% (SE 0.8%) for low-grade, 88.3% (SE 4%) for high-grade, and 90.9% (SE 
5%) for discordant (P = 0.02). After adjusting for age, BMI, DOI, and use of adjuvant therapy, discordant cases retained an 
independent association with a worse OS (HR = 2.392, 95% CI 1.14–5.03). (See Fig. 1.)  



Conclusion: The clinical behavior of stage I endometrioid endometrial carcinoma diagnosed as high-grade on preoperative 
biopsy and low-grade on subsequent hysterectomy seems to differ from low-grade cases diagnosed on both preoperative and 
final pathology. Consideration should be given to treating these “discordant” tumors as high-grade. 

 

Figure. Progression-free survival by tumor grade.
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Should ovarian carcinoma metastatic to the inguinal nodes be assigned stage IVB?  
D. Nasioudis, E. Chapman-Davis, M. Frey, T.A. Caputo, S.S. Witkin and M.M. Holcomb. Weill Cornell Medicine, New York, NY, USA  

Objective: According to the recently revised Fédération Internationale de Gynécologie et d' Obstétrique (FIGO) staging 
classification, women with ovarian carcinoma and inguinal lymph nodes (LN) metastases, formerly stage III, are now 
considered stage IVB. The prognostic significance of this classification has yet to be evaluated. In this retrospective study we 
compare the survival of these patients to that of women with stage III (with aortic and/or pelvic LN metastases) and stage IV 
(due to distant metastasis) disease.  

Method: A cohort of women diagnosed with ovarian carcinoma was selected from the Surveillance Epidemiology and End 
Results database (2004–2013). Only those who underwent cancer-directed surgery were included. Based on information from 
the collaborative staging fields, 3 groups were formed: group 1 (stage IV solely due to inguinal LN metastasis), group 2 (stage 
III with positive aortic and/or pelvic LNs), and group 3 (stage IV due to distant metastases). Overall and cancer-specific 
survival rates were evaluated with the Kaplan-Meier method. Comparisons were made with the log rank test, and a Cox hazard 
model was constructed.  

Results: A total of 12,231 women met the inclusion criteria: 151 (1.2%) with inguinal LN metastases (group 1), 4,403 (36%) 
with positive aortic and/or pelvic LNs (group 2), and 7,677 (62.8%) with distant metastases (group 3). Women in group 1 
were older compared to those in group 2 (median age 63 vs 59 years, P < 0.001) and had smaller tumors (median size 7 vs 9 
cm, P < 0.001). Five-year OS for women in group 1 was 46.3% compared to 44.9% for those in group 2 (P = 0.4) and 25.8% for 
those in group 3 (P < 0.001). Similarly, 5-year CSS for women in group 1 was 50.4% compared to 48.9% for those in group 2 (P 
= 0.3) and 27.9% for those in group 3 (P < 0.001). After controlling for age (<65 vs ≥65 years), race (white vs non-white), and 
histology (serous vs nonserous), group 1 was associated with better overall (HR = 0.51, 95% CI 0.4–0.66) and cancer-specific 
(HR = 0.48, 95% CI 0.36–0.63) mortality compared to group 3 but not compared to group 2.  

Conclusion: Ovarian cancer patients with inguinal LN metastases have similar survival as those with pelvic and paraaortic 
node involvement and improved survival compared with those harboring distant metastases. Our findings do not support the 
reclassification of these patients as stage IVB.
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The effects of neoadjuvant chemotherapy and interval debulking surgery on body composition in patients with 
advanced ovarian cancer  
M.D. Goncalvesa,b, J. Vitarellob, Q. Zhoub, A. Iasonosb, D. Halpennyb, J.J. Muellerb, O. Zivanovicb, K.A. Cadooa and J. Konnerb. aWeill 
Cornell Medical College, New York, NY, USA, bMemorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: The aim of this study was to quantify changes in body composition during ovarian cancer treatment and relate 
these changes to achieving complete gross resection (CGR).  

Method: At 3 time points over the course of treatment, lumbar skeletal muscle volume (SM), skeletal muscle density (SMD), 
visceral adipose tissue volume (VAT), and subcutaneous adipose tissue volume (SAT) were measured in a cohort of 102 
patients with advanced-stage ovarian cancer undergoing neoadjuvant chemotherapy (NACT) and interval debulking surgery 
(IDS) at our institution from 2008 to 2013. SM, SMD, VAT, and SAT were obtained from routine computed tomography images 
done at the time of diagnosis, following NACT, and following IDS. These variables were compared using the Wilcoxon rank sum 
test. SM at diagnosis and following NACT were compared to achieving CGR using logistic regression.  

Results: The median SM, VAT, and SAT at diagnosis were 353 cm3 (range 197–497), 232 cm3 (range 13–982), and 554 cm3 
(range 75–1,564). SM was significantly reduced to 335 cm3 (range 233–473) following NACT (P < 0.001), whereas the VAT and 
SAT were unchanged. VAT was reduced from 212 cm3 (range 11–933) to 176 cm3 (range 25–878) following the omentectomy 
performed during IDS (P < 0.001), whereas SM and SAT were unchanged. The proportion of SM in the low-density range (HU 
−29 to 0) decreased following NACT (P = 0.029) but was unchanged with surgery. BMI and SM following NACT were 
significantly associated with CGR (OR = 0.926 and 0.990, respectively). When patients were stratified by BMI (Table 1), the 
significant association of SM to CGR was limited to patients with BMI <25 kg/m2 (P = 0.007).  

Conclusion: This is the first study to quantify changes in body composition over the course of ovarian cancer treatment. The 
results show that NACT reduces SM and increases SMD. Surprisingly, patients with a BMI <25 kg/m2 were more likely to 
achieve CGR if they had less SM. 

Table 1: Relationship between Muscle Volume and Complete Gross Resection by Body Mass Index. 
BMI<25 (N=44)    

Following NACT CGR Any Residual p-value*    
Muscle Volume          
     Median(Mean) 309 (306.7) 336 (342.7) 0.007    
     Range 241 - 377 298 - 473      

BMI:25-30 (N=31)    
Following NACT CGR Any Residual p-value*    

Muscle Volume          
     Median(Mean) 327 (330.9) 321 (337.1) 1    
     Range 266 - 420 233 - 471      

BMI>=30(N=27)    
Following NACT CGR Any Residual p-value*    

Muscle Volume          
     Median(Mean) 371 (377.5) 397 (392.9) 0.396    
     Range 291 - 461 325 - 448      
*P values obtained using Wilcoxon-Rank Sum test.    
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Decreasing levels of BMI1 as a therapeutic approach in endometrial cancer  
M.E. Buechela, A.K. Crima, A. Deya, S.K. Dwivedia, S. Banerjee Mustafia and R. Bhattacharyab. aThe University of Oklahoma Health 
Sciences Center, Oklahoma City, OK, USA, bThe University of Oklahoma, Stephenson Cancer Center, Oklahoma City, OK, USA  



Objective: Endometrial cancer is the most common gynecologic malignancy, with rising incidences in developed countries. 
While surgery provides significant survival benefit to early-stage patients, those with recurrent metastatic disease have dismal 
prognosis. There is emerging knowledge of molecular alterations such as PI3K pathway and KRAS mutations. While targeting 
KRAS has been difficult, targeting PI3K has not proven to be very effective. Hence there is a critical need to identify novel 
therapeutic targets. BMI1, a member of the polycomb repressor complex-1, regulates chromatin structure and is indispensable 
for self-renewal of both normal and cancer stem cells. BMI1 is frequently upregulated, and its expression correlates with poor 
prognosis in several types of cancer making it a promising target for therapeutics. We seek to determine the clinical 
significance of BMI1 in endometrial cancer with an effort to develop it as a potential therapeutic target.  

Method: Using endometrial cancer cell lines that represent type I and type II disease and patient tissue microarray, we are 
investigating the association of BMI1 with clinicopathologic variables. Standardized cell-based assays of viability, invasion, 
clonal growth, and quantitative RT-PCR are being utilized. PTC-028 is a small molecule from PTC Therapeutics (South 
Plainfield, NJ) that reduces levels of BMI1 and is being utilized to determine mechanism and impact in functional cellular 
assays. PTC-028 is an analog of the clinical candidate PTC596 currently in Phase 1 trials (ClinicalTrials.gov identifier: 
NCT02404480).  

Results: BMI1 levels are elevated in endometrial cancer cell lines, and depletion of BMI1 using PTC-028 (1) inhibits cell 
viability, (2) decreases invasion, (3) reduces clonal growth, and (4) induces caspase-dependent apoptosis in both type I 
(endometrioid) and type II (nonendometrioid) endometrial cancer cell lines. HEC50, a type II serous cell line, showed the 
greatest sensitivity to BMI1 inhibition compared to other endometrial cancer cell lines.  

Conclusion: Our in vitro work supports the use of anti-BMI1 strategies in endometrial cancer. We expect to extend the PTC-
028 studies to in vivo xenograft models of endometrial cancer in which combination with standard cisplatin/taxane treatment 
will be tested to determine enhanced efficacy.
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Placenta-specific protein 1 (PLAC1) expression in serous ovarian cancer is significantly determined by p53 mutation 
status  
M.D. Millera, E. Devorb, A. Warrierc, H.D. Reyesb, B.M. Schicklingb, M.J. Goodheartb, K.K. Leslieb and J. Gonzalez Bosquetb. 
aUnviersity of Iowa Hospitals and Clinics, Iowa City, IA, USA, bUniversity of Iowa Hospitals and Clinics, Iowa City, IA, USA, 
cUniversity of Iowa, Iowa City, IA, USA  

Objectives: Placenta-specific protein 1 (PLAC1) is a small cell-adhesion protein normally expressed exclusively in placental 
trophoblasts. It has been shown to be expressed in a variety of solid tumors and its expression is positively correlated with 
poor outcomes. Regulation of PLAC1 expression involves two promoters, termed P1 and P2. The P1 promoter regulates 
transcription of PLAC1 in tumors, whereas P2 regulates transcription in placentas. The tumor suppressor, p53 suppresses 
PLAC1 by binding to the P1 promoter. In order to determine if p53 mutation differentially influences PLAC1 transcription, we 
determined PLAC1expression and TP53 sequence in tumors of 40 patients diagnosed with serous ovarian cancer.  

Methods: Primary tumor tissues and clinical data from 40 patients diagnosed with serous ovarian cancer at our institution 
were obtained under informed consent. Total cellular RNA and high molecular weight genomic DNA (gDNA) were purified. 
TP53 was sequenced from gDNA. RNA was reverse transcribed and both total and P1 promoter-specific PLAC1 expression was 
assessed by qPCR assay.  

Results: Twenty five of the 40 tumors were found to contain a p53 mutation (62.5%). Those tumors with a p53 mutation have 
significantly greater PLAC1 transcription (P < 0.001) as well as % P1-specific transcription (P < 0.0001) than tumors with wild 
type p53. Patients with a wild-type p53 and, consequently, suppressed PLAC1 transcription tend to have higher 5-year 
survival than those patients in which PLAC1, and primarily P1-promoter driven, transcription is de-suppressed due to p53 
mutation (P = 0.08).  

Conclusions: Previous studies of PLAC1 expression in cancers have shown that high PLAC1 expression is significantly 
associated with a more aggressive tumor and a poor outcome. We have shown here that the presence of wild-type p53 is 
significantly associated with both lower overall PLAC1 transcription as well as P1-promoter-driven transcription. We have 
also shown that patients with a mutant p53 and de-suppressed PLAC1 transcription tend to have worse five-year survival. 
With this knowledge, future studies can be devoted to the use of PLAC1 as a biological marker for clinical outcome or as a 
therapeutic target. 
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Pathologic response differs between and within tumor sites at the time of interval debulking surgery following 
neoadjuvant chemotherapy in advanced ovarian cancer  
M.I. Lianga, E.N. Prendergastb and I. Cassa. aCedars-Sinai Medical Center, Los Angeles, CA, USA, bUniversity of California, Los 
Angeles, Los Angeles, CA, USA  

Objective: A 3-tier chemotherapy response score (CRS) applied to the omental specimen from interval debulking surgery has 
been proposed to provide prognostic information for epithelial ovarian cancer patients after neoadjuvant chemotherapy. Our 
objective was to compare CRS of omental and adnexal sites to gross surgical findings at the start of interval debulking surgery 
and to evaluate the prognostic significance of CRS.  

Method: A single gynecologic pathologist assigned CRS to adnexal and omental specimens from interval debulking surgery. 
Based on published criteria, CRS 1 (minimal response) and 2 (appreciable response) were combined into a more unfavorable 
prognostic group, and CRS 3 (near complete or complete response) was considered more favorable. Additional pathologic and 
clinical data were obtained. χ2 and Kaplan-Meier survival analyses were performed.  

Results: Twenty patients with stage III-IV epithelial ovarian cancer received a median of 3 cycles of neoadjuvant 
chemotherapy (range 3–6). Elevated CA-125 normalized in 37% and decreased by at least half in 63% of cases. The absence of 
gross omental disease at the start of interval debulking surgery was associated with CRS 3 (P < 0.01), whereas the absence of 
gross adnexal disease at the start of interval debulking surgery was not associated with CRS 3 (P = 0.07). Optimal 
cytoreduction was achieved in 18/20 (90%) patients including 13/20 (65%) to no gross residual disease at completion of 
surgery. Comparing CRS between the adnexa and omentum, 10/20 (50%) patients had concordant unfavorable CRS 1 and/or 
2 at both sites; 4/20 (20%) had concordant favorable CRS 3 at both sites; and 6/20 (30%) had discordant CRS between sites. 
Within the CRS 2 tier, there was wide variation of tumor volume response (range 10%–90%). In this cohort, CRS (1 or 2 vs 3) 
was not associated with progression-free (P = 0.15) or overall survival (P = 0.62).  

Conclusion: After neoadjuvant chemotherapy, absence of gross adnexal disease does not appear to correlate with improved 
CRS, unlike within the omentum. Discordance of CRS between sites (adnexa vs omentum) and gradation of tumor response 
within CRS tiers highlight some of the limitations of CRS to assess tumor response and prognosis following neoadjuvant 
chemotherapy in ovarian cancer.
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High frequency gene mutations in cervical cancer patients enrolled on a DNA sequencing protocol  
A.Q.M. Tran, S.A. Sullivan, C. Cassling, N. Rashid, D.N. Hayes and V.L. Bae-Jump. University of North Carolina at Chapel Hill, 
Chapel Hill, NC, USA  

Objective: Metastatic cervical cancer has a poor prognosis, and novel treatments are needed. Genetic profiling has shown that 
cervical cancers may harbor mutations in drug-targetable pathways such as the PIK3 and KRAS pathway; however, limited 
data exist. Our institution has a protocol that uses next-generation sequencing to detect genetic mutations in a wide array of 
malignancies. We determined the most common genetic mutations in the cervical cancers of patients enrolled on this protocol 
and correlated these mutations with other clinicopathologic features of the disease.  

Method: Snap-frozen and FFPE tissue samples were collected from cervical cancer patients enrolled on our institutional 
protocol. DNA was isolated using the Puregene DNA purification system, and Illumina libraries were prepared separately from 
tumor and a matched normal sample. Relevant targets were enriched by a custom-designed Agilent SureSelect hybrid capture 
enrichment library using standard protocols. Samples were sequenced on Illumina HiSeq machines in a variety of formats. 
Mutations with a quality score <100 were filtered from the dataset, and only mutations rated to have a moderate to high 
impact were retained. Clinical data were abstracted including BMI, histology, stage, and depth of invasion (DOI). Statistical 
analysis of clinical correlates was performed in R version 3.2.1.  

Results: Forty-nine cervical cancer patients were enrolled and their corresponding tumors sequenced. Overall, 217 mutations 
appeared in at least 1 individual across all 49 patients. Of these mutations, only 5 mutations were identified in at least 5 out of 
49 patients (Fig. 1), including PIK3CA (13 patients), MLL3 (7 patients), KRAS (7 patients), FBXW7 (5 patients), and APC (5 
patients). No significant differences were found between total number of mutations or any specific gene mutation when 
stratifying by body mass index (P = 0.485), stage (P = 0.394), and DOI (P = 0.431).  

Conclusion: Mutations in PIK3CA, MLL3, and KRAS were among the most commonly found mutations in cervical cancers. 
These mutations showed no correlation with clinicopathologic features of this disease; however, this is likely limited by small 



sample size. Further collection of cervical cancers through our institutional protocol is ongoing to better define the genomic 
landscape of this disease. 

 

Fig. 1. Top 30 most common mutations in cervical cancers of patients enrolled on our institutitonal DNA sequencing protocol. 
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Epithelial-mesenchymal transcription factor Snail leads to cancer stem cell phenotype via repression of tumor 
suppressor miRNA let-7: Snail knockdown restricts metastatic progression in epithelial ovarian carcinomas  
Y.J.M. Ioffea, A. Hillb, N. Hojoa, H. Wanga, E. Chirsheva, M. Gallardoa, L.J. Honga and J. Unternaehrer-Hamma. aLoma Linda 
University School of Medicine, Loma Linda, CA, USA, bCalifornia State University, San Bernardino, San Bernardino, CA, USA  

Objective: Metastatic progression and disease recurrence in epithelial ovarian carcinomas (EOC) is in part driven by 
epithelial-mesenchymal transition (EMT) and cell reversion to cancer stem cell (CSC) phenotype. Objectives of this study were 
to understand how EMT transcription factors (i.e., Snail) and tumor suppressor miRNAs (i.e., let-7) affect CSC phenotype, with 
the long-term goal of targeting CSCs to arrest disease progression.  

Method: EOC lines and patient-derived samples were analyzed; 6-week-old nude (J:NU) mice underwent ovarian bursa 
injections. In 6 cell lines, expression of epithelial and mesenchymal markers, let-7 miRNA levels, and pluripotency/CSC 
markers were characterized. Quantitative reverse transcriptase PCR was used to quantitate gene expression. Cell surface 
expression of CSC markers was analyzed by flow cytometry. Snail expression in EOC cells was induced. Small hairpin RNA 
(shRNA) was used to knock down Snail. Snail binding to let-7 promoters was demonstrated by chromatin 
immunoprecipitation assays. Let-7 transcription was measured by luciferase assays. Mice were injected with luciferized EOC 
cells: control versus Snail knockdown (250–500,000). Bioluminescence was quantified (IVIS Lumina) over 21–50 days.  



Results: For cell lines, overexpression of Snail was associated with CSC phenotype (increased expression of pluripotency 
factors Lin28 and Nanog and decreased let-7). Cells with shRNA Snail knockdown exhibited CSC phenotype reversal. Snail 
bound promoters of let-7 miRNAs. Luciferase assays demonstrated direct repression of let-7 expression by Snail. For the 
Murine model, orthotopic xenografts of cells in which Snail was knocked down resulted in decreased growth and metastasis of 
tumors. (See Fig. 1.)  

Conclusion: Snail knockdown results in reversal of CSC phenotype in EOC cell lines. Further, knocking down Snail results in 
decreased metastasis in murine orthotopic xenografts. We propose that Snail repression is a potential target for recurrent, 
metastatic EOC. 

 

Fig. 1. Snail overexpression induces embryonic state via let-7 repression, whereas Snail knockdown decreases xenograft 
growth in vivo. A. Bioluminscent assessment of tumor progression post ovarian bursa injections of luciferized patient-derived 
epithelial ovarian cancer cells. Photos represent bioluminescence (IVIS Lumina) on days 0, 6, 13, and 20 post injection. B. 
Quantitation of bioluminescence (total flux, photons per second): primary tumor. Day 20 bioluminescence decreases due to 
tumor necrosis. 

 

221 - Poster Session  
Is the immune microenvironment of microsatellite instable endometrial cancer altered in morbidly obese vs non-
obese patients?  
J.A. Dottinoa, J.B. Pakisha, G. Chisholma, A.A. Jazaerib, R.E. Schmandta, S. Moka, R. Broaddusa, M. Yatesa and K.H. Lua. aThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, bUniversity of Virginia, Charlottesville, VA, USA  

Objective: Prior studies have shown that tumors with high microsatellite instability (MSI-H) have increased immunogenicity 
compared to microsatellite stable (MSS) tumors. It is also known that obesity influences immune microenvironment. Our 
objective was to evaluate the impact of morbid obesity on differences in immune microenvironment of MSI-H and MSS 
endometrial cancer (EC).  

Method: MSI-H and MSS EC specimens were identified from our institutional tumor bank. Demographic and clinical 
information was obtained. Tumor specimens were evaluated using immunofluorescent histochemistry multiplexed panels to 
quantify specific immune cell populations in these tumors. Samples were stained for CD8, granzyme B, CD68, PD-L1, CD3, CD4, 
CD11c, and CD103. The number of positive staining cells/mm2 for each immune marker was compared using Wilcoxon rank 
sum test.  

Results: There were 84 patients with BMI <30 or >40 included in the final analysis. Twenty-five MSI-H EC patients with BMI 
<30 and 8 with BMI >40 were compared to 20 MSS EC patients with BMI <30 and 31 with BMI >40. While nonobese patients 
were on average 6.3 years older than morbidly obese patients (P = 0.0011), stage, grade, and histology were similar between 
the groups. Nonobese MSI-H EC patients had increased stromal PD-L1+ cells (29.5 cells/mm2 vs 13.1 cells/mm2, P = 0.0178) 
and tumoral CD8+ cells (11.4 cells/mm2 vs 1.3 cells/mm2) compared to MSS patients, respectively. Surprisingly, among 
morbidly obese patients we found no statistically significant differences in CD8, granzyme B, CD68, PD-L1, CD3, CD4, CD11c, or 
CD103 due to MSI-H versus MSS status.  



Conclusion: Consistent with prior studies, in nonobese MSI-H versus MSS EC, stromal PD-L1 (immune checkpoint ligand) and 
tumoral CD8+ (cytotoxic T cells) were increased. However, this difference was not present in the morbidly obese patient 
cohort. Further experiments are needed to elucidate the mechanism of this effect. The impact of obesity should be considered 
in future studies of immunotherapeutic agents in MSI-H tumors.
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Proteogenomic alterations in black endometrioid endometrial cancer patients correlate with poor disease outcome  
N.W. Batemana, E.A. Dubilb, G. Wanga, B.L. Hooda, T. Litzia, K.M. Darcya, C.A. Hamiltonc, T.P. Conradsa and G.L. Maxwelld. 
aGynecologic Cancer Center of Excellence, Annandale, VA, USA, bWalter Reed National Military Medical Center, Bethesda, MD, USA, 
cJohn P. Murtha Cancer Center, Bethesda, MD, USA, dInova Fairfax Hospital, Falls Church, VA, USA  

Objective: The objective of this study was to define proteogenomic alterations in primary tumor tissues of white and black 
endometrioid endometrial cancer (EEC) patients that are associated with differential patient outcome.  

Methods: Integrated proteogenomic analyses (LC-MS/MS and RNAseq) was performed on EEC primary tumor specimens 
from white (n = 13) and black (n = 17) women. Significantly altered, cotrending proteins and transcripts were validated using 
public RNAseq data (TCGA UCEC) from white (n = 292) and black (n = 68) EEC patients followed by analysis of progression-
free (PFS) and overall survival (OS) to identify genes differentially expressed by race and associated with disease outcome. 
Alterations in outcome-associated candidates were validated in an independent cohort of white (n = 117) versus black (n = 23) 
EEC patients with published Affymetrix data.  

Results: Discovery and validation efforts identified 106 proteins and transcripts significantly altered between white versus 
black EEC patients (Wilcoxon P < 0.05). Pathway analyses revealed enrichment of cell signaling regulating uterine gland 
formation in white EEC patients and glucose tolerance in black EEC patients. Analysis of validated candidates relative to 
outcome identified 12 candidates significantly associated with differential PFS and 16 candidates with differential OS in white 
and black TCGA EEC patients (Wald P < 0.05). Several candidates (9 PFS and 4 OS candidates) remained significant after 
adjusting for disease stage and grade. Candidates elevated in white versus black patients largely correlated with low risk to 
experience poor disease outcome (HR < 1), whereas those elevated in black versus white patients with high risk (HR > 1) (Fig. 
1). Differential abundance trends for 5 OS- and 4 PFS-associated candidates were further validated in an independent cohort 
of white and black patients.  

Conclusion: Our analyses identified and validated proteogenomic alterations in white versus black EEC patients that include 
outcome-associated candidates largely supportive of improved disease outcome in white patients and poor outcome in black 
patients. These findings define molecular alterations consistent with the historic disparity of poor outcome in black EEC 
patients that warrant further investigation. 

 

Fig. 1. Comparative analyses of outcome-associated proteogenomic candidates significantly altered between White vs Black 
endometrioid endometrial cancer (EEC) patients. A: Heatmap overlay of abundance trends for 16 validated, OS-associated 
candidates significantly altered in White vs Black EEC patients. B: Heatmap overlay of abundance trends for 12 validated, PFS-
associated candidates significantly altered in White vs Black EEC patients. Candidates were significantly altered (Wilcoxon p ≤ 
0.05) in White vs Black EEC patients and were significantly (Wald p ≤ 0.05) associated with differential patient outcomes. 
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Trends of treatment for high- and low-grade serous ovarian cancer using the National Cancer Data Base  
R.R. Urban, H. He and B.A. Goff. University of Washington Medical Center, Seattle, WA, USA  

Objective: To compare the therapies and outcomes for low-grade (LGS) compared with high-grade serous (HGS) ovarian 
cancer  

Method: This was a retrospective study of patients with primary ovarian cancer diagnosed from 2004 to 2012 using the 
National Cancer Database (NCDB). Demographics and pathologic and clinical variables were evaluated.  

Results: A total of 64,641 women with epithelial ovarian cancer were identified in the NCDB: 38,730 (60.9%) had HGS cancers 
and 7,320 (11.5%) had LGS (LGS) tumors. The majority of patients for either histologic type were white (88.0% HGS; 89.8% 
LGS). The mean age of patients with HGS tumors (63.7 years) was approximately about 2 years older than the mean age at 
diagnosis of those with LGS tumors (61.3 years) (P < .0001). At the time of diagnosis, 83% of patients with HGS and 70% with 
LGS cancers had stage III-IV disease. Nearly 10% of patients with HGS had bone, brain, liver, and/or lung involvement at the 
time of diagnosis, whereas less than 5% with LGS tumors had metastases at these sites. HGS cancer patients had higher rate of 
lymph node involvement (24.9%), compared to LGS cancer patients (19.6%, P < .0001. Nearly 20% of patients with LGS 
tumors had surgery only, compared with 11.1% of patients with HGS tumors. Over the study period, patients with early and 
advanced HGS cancers were more likely to receive surgery and chemotherapy, and fewer received surgery only or no therapy 
(P < 0.0001). In contrast, there were no significant changes over the study period with respect to the treatments received by 
patients with LGS cancers. Patients with LGS tumors had improved survival compared to those with HGS tumors, regardless of 
stage (P < 0.001). However, for advanced-stage disease, 5-year overall survival for patients with LGS tumors was still only 
34%.  

Conclusion: In the NCDB with access to expert pathology review, significant differences are noted in the clinical presentation 
and outcomes for high- and low-grade serous tumors. Despite this, there is very little treatment variation. This emphasizes the 
need for histologic-driven approaches to the treatment and care of these patients.
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The use of tumor organoid culture for drug sensitivity testing in endometrial cancer is feasible  
E. Girdaa, E.C. Huanga, G.S. Leiserowitzb and L.H. Smithc. aUC Davis Medical Center, Sacramento, CA, USA, bUC Davis 
Comprehensive Cancer Center, Sacramento, CA, USA, cUC Davis School of Medicine, Sacramento, CA, USA  

Objective: Patient-derived organoids (PDOs), used in multiple tumor types, have allowed evaluation of tumor characteristics 
from individual patients. This study aimed to assess the feasibility of applying PDO in vitro culture for endocrine-based and 
drug sensitivity testing in endometrial cancer.  

Method: Endometrial cancer cells were enzymatically dissociated from tumors retrieved from fresh hysterectomy specimens 
and cultured within basement membrane extract (BME) in serum-free medium. An organoid growth assay was developed to 
assess the inhibitory effects of a variety of drugs including endocrine treatments. Organoid cultures were also prepared for 
histologic and immunohistochemical comparison to the tumors of origin.  

Results: Fifteen endometrial cancer specimens were successfully cultured as PDOs. Small spherical structures formed within 
24 hours, and many continued to grow to larger, denser organoids, providing the basis for an organoid growth assay. The 
STAT3 transcription factor inhibitor, BBI608 (Napabucasin), strongly inhibited growth in almost all PDO cultures suggesting 
that stemness programing is involved in organoid formation and/or growth. Inhibition by different growth factor receptor 
tyrosine kinase inhibitors was observed in several PDO specimens. Four cultures were inhibited by Fulvestrant, implying the 
importance of estrogen-receptor signaling in some PDO cultures. Organoids closely resembled their tumors of origin in both 
histomorphology and immunohistochemical expression.  

Conclusion: We demonstrate that tumor organoid cultures can be used as in vitro model for development of endocrine 
profiles and drug sensitivity testing for individual tumors in endometrial cancer patients. The organoid model provides 
essential basis for further investigations of signaling routes involved in development and treatment of endometrial cancer.
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Role of positive peritoneal cytology in FIGO stage IB to IIB cervical adenocarcinoma  
Y. Hana and L. Wub. aNational Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences, Beijing, China, bPeking Union 
Medical College, National Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences, Beijing, China  

Objective: To evaluate the prognostic effect of positive peritoneal cytology in FIGO stage IB to IIB cervical adenocarcinoma.  

Method: We retrospectively analyzed clinical pathologic data of 136 patients diagnosed with FIGO stage IB to IIB cervical 
adenocarcinoma who underwent surgery during 2000–2015 at our institution. The relationship of positive peritoneal cytology 
and clinical pathologic features and prognosis in FIGO stage IB to IIB cervical adenocarcinoma was analyzed.  

Results: Thirteen of 136 (9.6%) patients had positive peritoneal cytology. The 5-year survival rate among patients with 
positive or negative cytology was 69.2% or 95.7% respectively, showing a significant difference (P < 0.001, Fig.1). The 
recurrence-free survival (RFS) rate at 36 months in the cytology positive and negative group was 76.2% and 91.3% 
respectively, and the difference was significant (P = 0.041). Cox model analysis showed positive lymph node and infiltration to 
vagina to be independent adverse risk factors for survival. The recurrence rate of the cytology-positive group (5/13, 38.5%) 
was significantly higher than that of the cytology-negative group (9/123, 7.3%, P = 0.002).  

Conclusion: The presence of positive peritoneal cytology was related to a poor prognosis and higher recurrence rate in 
cervical adenocarcinoma patients, although it was not an independent prognostic risk factor. 
 

   

 
Fig. 1. Survival of 136 patients with cervical carcinoma (P < 0.001). 
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Genetic variations in vulvar cancer differ from cervical cancer  
S.A. Sullivan, A.M. Tran, C. Cassling, D.N. Hayes, N. Rashid and V.L. Bae-Jump. University of North Carolina at Chapel Hill, Chapel 
Hill, NC, USA  

Objective: Genomic profiling of tumors has led to the use of novel therapies in many gynecologic cancers. Vulvar cancer (VC) 
is a rare gynecologic cancer, and little is known of the genetic mutations associated with this disease. Given its rarity, 
treatment for VC is often extrapolated from that of the more common cervical cancer. Our institution has a protocol that uses 
next-generation sequencing to detect genetic mutations in a wide array of malignancies. We sought to determine the most 



common genetic mutations in the VCs of patients enrolled on this protocol and to compare detected mutations to those in 
cervical cancer.  

Method: Snap-frozen and FFPE tissue samples were collected from VC and cervical cancer patients enrolled on our 
institutional protocol. Illumina libraries were prepared separately from tumor and a matched normal sample from each 
patient. Relevant targets were enriched by a custom designed Agilent SureSelect hybrid capture enrichment library using 
standard protocols. Samples were sequenced on Illumina HiSeq machines in a variety of formats. Mutations with a quality 
score <100 were filtered from the dataset, and only mutations rated to have a moderate to high impact were retained.  

Results: Eleven VC patients were identified and sequenced. In total, 79 mutations were identified across all patients. The 10 
most common mutations include MLL2 (4 patients), PTPRD (3 patients), SPEN (2 patients), FGFR2 (2 patients), KDM5A (2 
patients), HSP90AA1 (2 patients), IDH2 (2 patients), FLT4 (2 patients), NOTCH1 (2 patients), and TP53 (2 patients). There was 
no correlation of mutational burden with stage, tumor size, BMI or HPV status; however, this was most likely limited by the 
small sample size. The most common mutations in cervical cancer included PIK3CA (13 patients), MLL3 (7 patients), KRAS (7 
patients), FBXW7 (5 patients) and APC (5 patients). There were 47 mutations appearing in at least 1 sample in both cancers 
that overlapped, with the most common being MLL2 and MLL3.  

Conclusion: More information is needed to better understand the genomic landscape of VC. Treatment of VC is frequently 
extrapolated from cervical cancer; however, this may not be appropriate, given that the most common mutations differed 
between these two cancers. Further collection of VCs through our institutional protocol is ongoing.
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Repurposing topiramate as a novel targeted therapy for ovarian cancer  
A.Q.M. Tran, S.A. Sullivan, G. Xu, C. Zhou and V.L. Bae-Jump. University of North Carolina at Chapel Hill, Chapel Hill, NC, USA  

Objective: Topiramate is a B-D-fructopyranose sulfamate that acts by inhibiting carbonic anhydrases (CA) and may also serve 
as a novel inhibitor of angiogenesis through down-regulation of the vascular endothelial growth factor (VEGF). Topiramate is 
typically used for the treatment of epilepsy and migraine headaches as well as for weight loss in combination with 
phentermine. Thus, we sought to determine topiramate’s potential for drug repurposing as an antitumorigenic agent and 
assessed its effects on cell proliferation, apoptosis, and cellular adhesion/invasion in human ovarian cancer (OC) cell lines.  

Method: Cell proliferation was assessed by MTT assay after exposure to topiramate for 72 hours in the OVCAR5, IGROV1, 
SKOV3, OVCAR433, and HEY OC cell lines. Two representative cell lines, OVCAR5 and SKOV3, were used to analyze apoptosis, 
cell cycle progression, adhesion, and invasion. Apoptosis was analyzed by Annexin V-FITC assay. Inhibition of cellular adhesion 
and invasion by topiramate were assessed by ELISA assay and transwell assay, respectively. Cell cycle progression was 
evaluated by Cellometer. Western immunoblot analysis was performed to determine the effect of topiramate on downstream 
targets of the MAPK and mTOR pathways as well as proteins related to cellular adhesion/invasion.  

Results: Topiramate significantly inhibited cell proliferation in a dose-dependent manner in all 5 OC cell lines (IC50 range = 
1.2 to 1.8 mM). In addition, treatment with topiramate resulted in G1 arrest and induction of apoptosis (P < 0.05). Adhesion 
and invasion were also reduced in the OC cell lines (P < 0.05) with a corresponding decrease in expression of the related 
proteins, B-catenin, Slug, Snail, Vimentin, and VEGF. Last, topiramate significantly decreased CA9 expression and inhibited 
phosphorylation of p42/44, Akt, and S6 in the OC cell lines.  

Conclusion: Topiramate inhibited cell growth via G1 arrest and increased apoptotic cell death in human OC cells, possibly 
through its effects on the MAPK and mTOR pathways. In addition, topiramate inhibited cellular adhesion and invasion, a 
finding that has not been previously reported. This work suggests that topiramate has potential for repurposing as a novel 
antitumorigenic agent for the treatment of OC.
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Omental disease has a significant impact on overall survival in patients with uterine carcinosarcoma  
M.S. Ross, J. Berger, J.L. Kelley III and S.E. Taylor. Magee-Womens Hospital of UPMC, Pittsburgh, PA, USA  

Objective: Uterine carcinosarcomas are an aggressive and rare form of endometrial cancer. Surgical staging is diagnostic and 
therapeutic. Omentectomy is not a part of routine staging, but biopsy is often done because omental disease is a known poor 
prognostic indicator, which leads to upstaging of disease. We sought to define the role of routine omental sampling in patients 
undergoing surgical staging for uterine carcinosarcoma.  



Method: Institutional review board approval was obtained. Patients who underwent staging for a pathologically confirmed 
uterine carcinosarcoma at our institution from January 2000 to December 2013 were identified. Clinical and pathological data 
were abstracted. Simple and multiple linear regression were performed to identify significant predictors of progression-free 
(PFS) and overall survival (OS). Log rank test was used to test equality of Kaplan-Meier survival curves.  

Results: We identified 153 eligible patients. Median age was 65 years (range 40–87), and 88.9% were Caucasian. Omental 
sampling was performed in 106 patients (69.3%). Of these patients, 17 (16%) had pathologically confirmed omental disease, 6 
(35.3%) of whom had microscopic disease. On univariate analysis, presence of omental disease (P = 0.005), stage (P = 0.0003), 
LVSI (P = 0.014), residual disease (P = 0.012), and postoperative radiation (P < 0.001) had a significant impact on 
PFS. Residual disease (P = 0.047), postoperative radiation (P = 0.01), stage (P = 0.0055), and omental disease (P = 0.005) had a 
significant impact on OS. On multivariable analysis, stage (P = 0.01) and omental disease (P = 0.001) remained independently 
significant predictors of PFS and OS, but exhibited collinearity, so were run in separate analyses. The median OS was 11.4 
versus 128.7 months for those who did and did not have omental disease, respectively (P < 0.001). The difference in OS for 
those who had omentectomy (127.7 months) versus those who did not (71.3 months) was not significant (P = 0.7432).  

Conclusion: Although survival was not significantly different between those who did and did not have omental sampling, 
omental disease had a significant impact on PFS and OS. Of the patients who had omental disease, 35% had microscopic 
disease that could be missed if routine biopsy is not performed. These data suggest a role for routine omental sampling as a 
part of surgical staging.
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Characterization of PARP-7 in ovarian cancer cells  
L.H. Palavalli Parsons, L.B. Conrad, J.S. Lea and W.L. Kraus. The University of Texas Southwestern Medical Center, Dallas, TX, USA  

Objective: One of the recent advancements in ovarian cancer has been with inhibitors of PARP, poly(ADP-ribose) polymerase, 
for patients with recurrent ovarian cancer and with mutations in BRCA 1/2. The PARP family comprises 17 family members, 
which includes PARP-7. A current genome-wide association study showed that SNPs at the loci associated with the PARP-7 
gene approached genome-wide significance in association of ovarian cancer and there is a decreased expression of PARP-7 in 
ovarian cancer cells. The aim of the study is to characterize PARP-7.  

Method: Twenty-three samples of ovarian carcinoma were collected at the time of a debulking surgery at a single institution. 
The tissue samples were prepared and sent for RNA sequencing. The data were then interpreted. Using an immortalized 
ovarian cancer cell line, OVCAR 4, immunofluorescence studies were done to pinpoint the subcellular localization of PARP-7. 
Different drugs, targeting various cellular pathways, were used to shift PARP-7 in other cellular locations. PARP-7 was cloned 
into a viral expression system to infect insect cells to express PARP-7 protein. The protein was then purified. Assays were done 
using the purified protein with NAD+ (the substrate for PARP-7).  

Results: In the samples that were collected, the RNA sequencing showed a decreased expression of PARP-7, which confirmed 
data that were seen by The Cancer Genome Atlas database. The immunofluorescence studies identified the location of PARP-7 
within ovarian cancer cells. PARP-7 was only identified in the cytoplasm. However, using flavopiridol (CDK9 kinase inhibitor), 
PARP-7 was translocated from the cytoplasm to the nucleus (Fig. 1). Other drugs, such as hydrogen peroxide (causes DNA 
damage), olaparib (inhibition of DNA repair), and lipopolysaccharide (LPS, an endotoxin that activates cellular immune 
response), did not shift in the location of PARP-7. This indicated that PARP-7 function changed only due to the inhibition of 
transcription. The initial characterization of PARP-7 shows that it undergoes self-modification (auto-PARylation) in the 
protein assays.  

Conclusion: We have shown that PARP-7 function can be altered by inhibiting transcription in the cell. We also have shown 
that PARP-7 can self-modify itself. Self-modification is a positive feedback loop, where PARP-7, after auto-PARylation, can 
activate other genes or recruit other proteins. This means that PARP-7 can be autoregulated by itself in different cellular 
conditions. 



 

Fig. 1. Immunofluorescence staining with PARP-7 in OVCAR 4 cells. A-D represents OVCAR 4 cells without any treatment and 
E-H represents OVCAR 4 cells treated with Flavopridiol. Green represents the location of PARP-7. Red represents the nucleus. 
D shows the merged images without any drug treatment and PARP-7 is only located in the cytoplasm. H shows the merged 
images with the treatment of Flavopridiol, which shifts PARP-7 to the nucleus. 
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Functional characterization of recurrent FOXA2 mutations in endometrial cancer  
R. Neffa, C.M. Rusha, C.J. Walkerb, F.J. Backesb, D.E. Cohna and P.J. Goodfellowc. aThe Ohio State University, Columbus, OH, USA, 
bThe Ohio State University, James Cancer Hospital, Columbus, OH, USA, cThe Ohio State University Medical Center, Columbus, OH, 
USA  

Objective: FOXA2 is a transcription and pioneer factor important in gene regulation during embryonic development and tissue 
differentiation. FOXA2 has been shown to be active in the development of endometrial glands and, more recently, the 
mutational spectrum of FOXA2 has been described in endometrial cancer (EC). We sought to functionally characterize 
recurrent FOXA2 mutant proteins in vitro and determine the impact of mutations on expression of a clinically relevant 
transcriptional target, E-cadherin (CDH1), in primary tissues.  

Method: FOXA2 expression vectors were used to assess protein expression by Western blot and immunofluorescence (IF) 
analysis in multiple cell lines. Protein stability was determined using cyclohexamide chase analysis. Luciferase reporter assay 
using the CDH1 promoter region was used to assess FOXA2 activity. CDH1 transcript levels were compared in primary EC 
specimens by qPCR.  

Results: Four recurrent FOXA2 mutations (3 frameshifts and 1 missense) along with wild-type (WT) FOXA2 were expressed in 
Ishikawa (EC) and HEK293T (embryonic kidney) cell lines. As expected, IF showed nuclear localization of WT FOXA2, along 
with the S169W protein. The Q122insG, Q122delG frameshift mutants lack the predicted nuclear localization signal (NLS) and 
showed only cytoplasmic localization, confirming both are loss-of-function (LOF) defects. An NLS-preserving C-terminal 
frameshift, A353fs, showed strong nuclear localization. WB analysis revealed levels of A353fs protein were much higher than 
WT. Protein stability assays showed WT FOXA2 protein has a longer half-life than all 4 mutant proteins. Luciferase assay (in 
both Ishikawa and RL952 lines) showed reduced activity for 3 out of 4 mutants compared to WT consistent with LOF, while 
the A353fs showed elevated activity. qPCR for CDH1 expression in primary ECs showed transcript levels were significantly 
lower (P = .03) for mutants (n = 15) compared to WTs (n = 8).  

Conclusion: Our functional analysis shows that the N-terminal frameshifts and the S169W FOXA2 mutations are LOF. In 
primary tumors, expression of CDH1 mRNA is reduced in tumors with FOXA2 mutation, further supporting loss of FOXA2 
transcription factor activity. FOXA2 mutation in EC may contribute to dysregulation of multiple genes important in EC.
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Macrometastases in the pelvic lymph nodes as predictors of multiple pelvic and para-aortic node involvement in 
endometrial cancer  
V. Zanfagnina, J. Casarina, F. Multinua, K.J. Schoolmeester IIa, Y. Huanga, M. McGreea, B.A. Clibya, S.C. Dowdya, A. Ferrerob and A. 
Mariania. aMayo Clinic, Rochester, MN, USA, bMauriziano Umberto I Hospital, Turin, Italy  

Objective: With the increasing interest in sentinel lymph node mapping in endometrial cancer (EC), it is becoming critical to 
define patterns of lymph node dissemination. In this study we have investigated predictors of multiple pelvic and paraaortic 
lymph node involvement via the characterization of pelvic lymph node metastases.  

Method: EC patients who underwent a lymphadenectomy and had at least 1 positive lymph node were collected. Permanent 
sections not serially cut of metastatic lymph nodes were reviewed by pathologists; metastases were characterized according 
to their size (isolated tumor cells [ITC], ≤0.2 mm and <200 tumor cells; micrometastases [MI], >0.2 mm to ≤2 mm and/or >200 
cells; and macrometastases [MA], >2 mm) and their location in the lymph node (intra- vs extranodal). Positive pelvic nodes 
were subcategorized as “1 single positive” (n = 1) (SPP) and “multiple” (n > 1) (MPP). Associations were evaluated using the 
χ2 test.  

Results: Between 1999 and 2008, 1,415 patients underwent surgery for EC at this institution. After pathology review, data on 
99 of the 108 nonstage IV patients with pelvic (P) and paraaortic (PA) positive nodes were available (total number of 537 
positive nodes). Isolated PA metastases were found in 11 patients, while 88 patients had positive P nodes (45 with associated 
PA metastases). The median number of P and PA lymph nodes removed was 31 and 15, respectively. In the 88 patients with 
positive P nodes, the metastases was an MA in 73 (83%) cases, an MI in 8 (9%), and an ITC in 7 (8%). Thirty-seven patients 
(42%) had 1 SPP node, while 51 (58%) had MPP nodes. Focusing on the 88 with positive P nodes, patients with an MA were 
significantly more likely to have MPP nodes compared to patients with either MI or ITC (67.1%, 49/73, vs 13.3%, 2/15; P < 
0.001, respectively). Similarly, patients with MA were significantly more likely to have positive PA nodes compared to patients 
with either MI or ITC (58.9%, 43/73, vs 13.3%, 2/15; P = 0.001, respectively). Almost all patients with MPP nodes and/or 
positive PA nodes (96% each) had at least 1 P MA.  

Conclusion: This study has shown that pelvic macromestastases are associated with MPP and PA node involvement. In the 
sentinel lymph node era, these data seem to support the fact that the diameter of lymph node metastases may help predicting 
the amount of lymphatic dissemination in EC.
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Cisplatin exposure causes metabolic stress and adaptation in ovarian cancer cells  
R. Rattana, T.E. Buekersa, J. Chhinaa, M.H. Uddinb, S. Giria and A.R. Munkaraha. aHenry Ford Health System, Detroit, MI, USA, 
bHenry Ford Hospital, Detroit, MI, USA  

Objective: Ovarian cancer (OvCa) cells that are highly aggressive or possess cancer-stem-like properties exhibit a "high 
metabolically active" phenotype, reflected by an increased use of glycolysis and oxidative phosphorylation (OXPHOS) for 
energy requirements. The aim of our study was to determine whether acquired resistance to cisplatin is associated with an 
energy metabolic flip towards a high metabolically active phenotype.  

Method: Extracellular Flux bioanalyzer was used to determine the bioenergetic phenotype of chemosensitive (A2780 and 
PEO1), their chemoresistant isogeneic (C200 and PEO4) OvCa cell lines, and 15 individual patient-derived OvCa specimens. 
Real-time measurements of glycolysis and OXPHOS were made.  

Results: Chemosensitive and -resistant OvCa cell lines showed distinct bioenergetic phenotypes. Resistant cells displayed high 
glycolysis and OXPHOS defined as high metabolically active phenotype, while the sensitive cells displayed a glycolytic 
phenotype. Cisplatin exposure to A2780 cells caused an increase in OXPHOS (P < 0.001) and glycolysis (P < 0.01), thus shifting 
the phenotype toward high metabolically active. Expression of energy metabolism genes in sensitive cells showed an increase 
in mitochondrial biogenesis genes (P < 0.05) after cisplatin treatment. Combination treatment of cisplatin and inhibitor of 
mitochondrial ATP synthase in resistant cells resulted in higher cytotoxicity compared to combination of glycolysis inhibition 
and cisplatin or cisplatin alone (P < 0.01). In OvCa cells obtained from patient specimens, response to cisplatin treatment 
correlated with their metabolic phenotype. Patient OvCa cells with high metabolically active phenotype were relatively 
resistant to platinum treatment compared to glycolytic cells.  

Conclusion: Response to cisplatin correlated with the energy metabolic phenotype of the OvCa cells. Resistant cells are likely 
to be high metabolically active for adaptation, while sensitive cells are glycolytic. The metabolic phenotype of the ovarian 



cancer cells from patients may be an indicator of their platinum sensitivity. Combining metabolic inhibitors with cisplatin may 
offer a new therapeutic approach to reverse resistance to platinum.
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Urinary bisphenol a levels in women with endometrial cancer  
T. Picerno, M.E. Borowsky, N. La Scala and N. Sloan. Christiana Care Health System, Newark, DE, USA  

Objective: Endocrine disrupting chemicals (EDCs), such as bisphenol A (BPA), are thought to adversely affect the reproductive 
tract by exerting estrogenic or antiestrogenic properties depending on targeted tissue. There is concern this may contribute to 
the development of endometrial pathology. The purpose of this study was to determine whether urinary BPA levels are 
associated with endometrial hyperplasia or carcinoma.  

Method: We designed a cross-sectional study in which women with endometrial cancer or atypical hyperplasia (cases) were 
matched to controls on a 1:1 basis by age, BMI, and either ethnicity/race or insurance type. Dietary exposure within 1 year, 10 
years, and 20 years ago was assessed using an NHANES validated questionnaire; 80% power was used to determine a sample 
size of 52 patients needed. Background characteristics and urine samples were collected at outpatient office visits. χ2 statistics 
using 2-tailed Fisher exact and student t tests and Pearson product correlations were used where appropriate.  

Results: A total of 325 women were screened, the first 26 matched pairs included for analysis. The large but insignificant 
difference between urinary BPA levels in cases (3.60 ± 1.51 ng/mL) versus controls (1.51 ± 1.57 ng/mL, P = .37) was due to 2 
outliers. There were no differences between the groups in patient-reported dietary exposure to BPA. Patient height was the 
only statistically significant different characteristics between the groups. (See Table 1.)  

Conclusion: This is the first study powered to test a meaningful association of urinary BPA with endometrial complex 
hyperplasia and endometrial carcinoma. We are hesitant to suggest there a causational relationship between BPA levels, 
patient-reported BPA ingestion, and endometrial hyperplasia or cancer. Our preliminary results indicate that the modes of 
actions for EDCs may need to be further studied to determine whether BPA exposure adversely affects the reproductive tract. 

Table 1. 

COMPLETE SAMPLE 
Control Case Relative Risk 

or Mean 
Difference 

95% CIs 
P % or mean 

± sd 
n % or mean 

± sd 
n Lower Upper 

MATCHED SAMPLE 

Control Case    

P % or mean 
± sd 

n % or mean 
± sd 

n Relative Risk 
or Mean 

Difference 

95% CIs 
Lower Upper 

Age (completed years) 58.0±13.2  26 57.3.± 12.7  26 0.7  -6.6  7.9  .86 a 

Race  26  26    .30 
Asian 0.0%  0  7.7%  2 .5  .4  .6  

Black or African American 7.7%  2  11.5%  3 1.6  .2  10.2  
White 92.3%  24  80.8%  21 Reference group 

Insurance  26  26    .35 
Medicaid 15.4%  4  3.8%  1    

 Medicare 38.5%  10  34.6%  9    
Other Private 

42.3%  11  57.7%  

15 1.9 (vs 
reference 

group of all 
others)  

.6  5.6  

Other 3.8%  1  0.0%  0    
NA 0.0%  0  3.8%  1    

Weight (pounds) 201.8±43.1  26 219.2±52.3 26 -17.4  -44.1  9.3  .20a  
Height (inches) 63.3±2.4  26 64.6±1.9  26 -1.3  -2.6  -0.1  .04a  
BMI 35.5±8.1  26 36.7±8.0  26 -1.2  -5.7  3.3  .59a  



MATCHED SAMPLE  

Control  Case  Relative Risk 
or Mean 

Difference  

95% CIs  

p  
Lower  Upper  

% or  
mean ± 

sd  

n  % or 
 mean ± 

sd  

n  

Drank soft drinks, soda or pop      
    

In the past 12 months  92.3%  26  73.1%  26  .23  0.4  1.2  .14a  

10 years agob  96.0%  25  100.0%  25  2.0  1.5  2.7  1.00a  

20 years agoc  95.8%  24  95.8%  24  1.0  0.1  17.0.  1.00a  
How often drank soft drinks, 
soda or pop 

 
 

 
     

10 years agob  4.1±2.6  24  3.7±2.5  24  0.5  -1.0  1.9  .54a  

20 years agoc  4.0±2.7  24  3.8±2.6  24  .2  -1.3  1.7  .79a  
Number of meals per week 
that were not prepared at 
home 

   

     

In the past 12 months  2.7±3.7  25  3.6±3.5  25  -.8  -2.9  1.2  .43a  

10 years agob  2.5±2.1  25  3.5±3.8  25  -.9  -2.7  0.8  .28a  

20 years agoc  3.5±4.8  22  3.5±4.4  22  0  -2.8  2.8  .97a  

Current BPA level (ng/mL) 1.51±1.57  26  3.60±11.6  26  -2.09  -6.82  2.63  .37a  

BPA level >     
     

1 ng/mL 46.2%  26  46.2%  26  1.00  .34  2.98  1.00 

2 ng/mL 26.9%  26  23.1%  26  .81  .23  2.87  .75 

3 ng/mL 15.4% 
26  

11.5% 
26  .72  .14  3.58  

1.00 

a  
4 ng/mL  

11.5%  26  
7.7%  

26  .64  .10  4.18  
1.00 

a  
5 ng/mL  

3.8%  26  
7.7%  

26  2.08  .18  24.51  
1.00 

a  
a Fisher's exact significance level.(for categorical data) or unequal variances assumed (continuous data) 
b Excludes pairs with women <25 years old. 
c Excludes pairs with women <35 years old 
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A clinical prediction model for chemoresponse in advanced-stage serous ovarian cancer  
A.M. Newtson, R. Chung, M.E. McDonald, E.A. Salinas, M.J. Goodheart, K.K. Leslie, E. Devor and J. Gonzalez Bosquet. University of 
Iowa Hospitals and Clinics, Iowa City, IA, USA  

Objective: Nearly one- third of patients with advanced-stage serous ovarian cancer will not respond to initial chemotherapy 
and experience very poor survival. To date, there are no diagnostic tools to identify these patients. Identifying nonresponders 
before initial chemotherapy would allow us to offer potentially more effective alternative targeted therapies. Our aim was to 
construct a prediction model of chemoresponse with clinical variables.  

Method: A total of 359 advanced-stage serous ovarian cancers were included in the study. Epidemiological, treatment, and 
outcomes data were available for these patients. Responders were defined as those patients with no evidence of disease 6 
months after treatment. Nonresponders saw persistence of disease during treatment or recurrence within 6 months of therapy. 
Variables associated with survival were determined by Cox proportional hazard ratio; logistic regression was used for 
univariate and multivariate analysis of association with chemo-response; and lasso regression was used to construct the 



prediction model of chemoresponse. Area under the curve was used to determine prediction model performance. The 
prediction model was compared to a similar model constructed with The Cancer Genome Atlas data.  

Results: In the univariate and multivariate survival analysis, chemoresponse had the strongest association with survival, with 
an OR of 4 (95% CI 3.07–5.21, P = 2 × 10−16). Variables associated with chemoresponse were age, grade, residual disease after 
surgery, optimal treatment, neoadjuvant chemotherapy, and number of cycles of chemotherapy received. All variables 
associated with chemoresponse were introduced in the lasso prediction model. The optimized model predicted accurately 
chemoresponse with an AUC of 0.72 (95% CI 0.69–0.75). The prediction analysis in the TCGA dataset demonstrated an AUC of 
only 0.58.  

Conclusion: The difference between our prediction model and that of the TCGA is likely due to more accurate clinical follow-
up (90% vs 56% at 5 years) and better outcome definition. We are now expanding the analysis to include genomic data in the 
clinical model. With integration of multidimensional sets of biological and clinical data, the performance of this model may 
allow us to create a diagnostic test of chemoresponse.

 

235 - Poster Session  
Neratinib shows efficacy in the treatment of HER2/neu amplified epithelial ovarian carcinoma in vitro and in vivo  
G. Menderesa, E. Bonazzolia, S. Bellonea, J.D. Blacka, F. Pettinellaa, A. Masserdottia, L. Zammataroa, S. Lopezb, B. Litkouhia, E.S. 
Ratnera, D.A. Silasia, M. Azodia, P.E. Schwartza and A. Santina. aYale University School of Medicine, New Haven, CT, USA, bLIUCBM 
Libera Università Campus Bio-Medico di Roma, Rome, Italy  

Objective: To evaluate the preclinical efficacy of neratinib in the treatment of HER2 amplified ovarian cancer.  

Method: The efficacy of neratinib in the treatment of HER2 amplified ovarian cancer was determined in vitro using 6 primary 
tumor cell lines with differential expression of HER2/neu. Data regarding IC50, cell cycle distribution, and cell signaling 
changes were assessed by flow cytometry. The in vivo efficacy of neratinib was determined in treating mice harboring HER2 
amplified epithelial ovarian carcinoma xenografts.  

Results: Fifty percent of ovarian cancer cell lines were HER2/neu amplified. The cell lines with HER2/neu amplification were 
significantly more sensitive to neratinib than the non-HER2/neu amplified tumor cell lines (mean ± SEM IC50:0.010 μM ± 
0.0003 vs 0.076 μM ± 0.005, P < 0.0001). Neratinib significantly decreased the phosphorylation of the transcription factor S6 
and led to an arrest in G0/G1 phase of the cell cycle. Neratinib prolonged survival in mice harboring HER2 amplified epithelial 
ovarian carcinoma xenografts (P = 0.003). (See Fig. 1.)  

Conclusion: Neratinib inhibits HER2 amplified epithelial ovarian carcinoma proliferation, signaling, cell cycle progression, 
and tumor growth in vitro. Neratinib improves overall survival by inhibiting HER2/neu amplified ovarian cancer xenograft 
growth. Clinical trials are warranted. 

 

Fig. 1. 
 



236 - Poster Session  
Correlation of subcutaneous and visceral fat with outcomes in patients with endometrial malignancies treated with 
and without bevacizumab  
J. Gillena, K.A. Millsb, J. Dvoraka, B. Zhenga, T. Thaia, R. Salanic, C.M. Cosgrovec, P.H. Thakerb and K.N. Moored. aThe University of 
Oklahoma Health Sciences Center, Oklahoma City, OK, USA, bWashington University School of Medicine in St. Louis, St. Louis, MO, 
USA, cThe Ohio State University, James Cancer Hospital, Columbus, OH, USA, dThe University of Oklahoma, Oklahoma City, OK, USA  

Objective: To examine the associations of BMI, subcutaneous fat area (SFA), and visceral fat area (VFA) to outcomes in 
patients treated with and without first-line bevacizumab (bev)-based chemotherapy (CT) for endometrial cancer (EC).  

Method: We performed a multiinstitutional, retrospective, cohort study of women with EC treated with CT+/- bev as primary 
therapy. Demographics, physical exam parameters, surgical data, and tumor characteristics were collected. To assess a 
patient’s adiposity, SFA and VFA were calculated from pretreatment CT scans. These were then compared with survival data, 
including OS and PFS. SAS 9.3 was used for statistical analyses.  

Results: A total of 74 patients were analyzed. The majority were Caucasian with a median BMI of 34.2 kg/m2. Stage 
III/IV/recurrent were distributed 31%/50%/19%. Histology was serous (25.8%), endometrioid (69.4%) and clear cell (4.8%). 
When adjusted for age, stage, and residual disease, increased VFA was associated with decreased overall survival (OS) (HR = 
2.39, 1.08–5.3, P = 0.0315) (Fig. 1) and high SFA was marginally associated with lower OS (HR = 2.4, 0.97–5.94, p = 0.058). 
Analysis of the impact of adiposity on response to bev was then explored. Unadjusted stratification by adiposity marker 
demonstrated that patients with BMI >34.2 treated with bev had shorter OS (median 23.9 vs 41.5 months, P = 0.0447) as did 
those with SFA <50% percentile (mean 35 vs 51.3 months, P = 0.0215). Once adjusted for age, stage, and residual disease, 
however, no significant differences were noted between adiposity markers. Similar results were demonstrated for PFS.  

Conclusion: Obesity is associated with increased circulating levels of vascular endothelial growth factor (VEGF), a key 
regulator of tumor angiogenesis and the main target for bevacizumab antibody therapy. Adiposity as a "lifestyle" biomarker 
may be prognostic of outcome following treatment of advanced endometrial cancer but does not appear to be predictive of 
treatment response in patients treated with bev. 

 

Fig. 1. Product-Limit Survival Estimates.
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Carboplatin hypersensitivity correlates with mutations in the DNA repair enzyme BRCA  
G. Altwergera, G.M. Gresselb, G. Menderesa, J.D. Blacka, W.K. Nelsona, B. Litkouhia, A. Santina, P.E. Schwartza and E.S. Ratnera. 
aYale University School of Medicine, New Haven, CT, USA, bMontefiore Medical Center, Bronx, NY, USA  

Objective: Tumor cell death from carboplatin (CP) is accomplished by the formation of DNA double strand breaks (DSBs). 
DSBs activate DNA repair mechanisms, for example, the BRCA homologous recombination repair enzymes (HRs). Enhanced 
clinical outcomes are seen in patients harboring BRCA mutations who are concurrently receiving CP chemotherapy. The 
improved outcomes are in part due to accumulation of DNA damage in the HR-deficient patients. These patients are likely to 
receive many cycles of CP given their improved tumor responsiveness. Treatment with multiple cycles of CP can lead to 
hypersensitivity reactions (HSR); thus it is important to determine whether an association exists between BRCA mutations and 
HSRs in patients treated with CP.  

Method: A case-control study was conducted in patients with ovarian cancer who underwent BRCA testing. Clinical data were 
collected from August 2012 to January 2016. Patients with CP HSRs, BRCA mutation testing, and at least 6 infusions of CP were 
included. Patients who did not have ovarian cancer were excluded. Fischer exact and student t tests were used for statistical 
analysis.  

Results: Sixty-two patients underwent BRCA testing; all patients had at least 6 cycles of CP/paclitaxel. Sixty-three percent (39) 
of patients had a HSR; none were on PARP inhibitors. Fifty-six percent (35) of patients had BRCA positive mutations (cases), 
and 44% (27) of patients tested negative for BRCA mutations (controls). Eighty percent (28) of patients with HSRs were found 
to have BRCA mutations. The odds of a hypersensitive patient testing positive for BRCA mutation was 3.7 times that of a non-
hypersensitive patient (OR = 3.714, CI 1.262–10.96). No differences were seen between cases and controls in regards to stage, 
optimal cytoreduction, number of carboplatin doses received prior to HSR, total number of CP doses, and total number of 
chemotherapy regimens (Table 1).  

Conclusion: Patients with BRCA mutations treated with CP may be at increased risk of developing HSRs. This finding suggests 
a link between carboplatin-induced DNA damage and HSRs. Future studies are required to determine the role of DNA damage 
in the development of HSRs to chemotherapy. 

Table 1. Patient characteristics of cases and controls. No differences were seen between cases and controls in age, BMI, total 
number of carboplatin does, total number of chemotherapy regimens, total number of carboplatin doses before HSR, ability to 
achieve optimal cytoreductive surgery and stage. Hypersensitivity (HSR), Centimeter (cm), P values determined with Student’s 
t test and chi squared where applicable. 

 
 



238 - Poster Session  
Differential expression of immune response markers in the endometrium of obese and non-obese women  
J.A. Dottino, J.B. Pakish, Q. Zhang, A.A. Jazaeri, P.T. Soliman, R.E. Schmandt, M. Yates and K.H. Lu. The University of Texas MD 
Anderson Cancer Center, Houston, TX, USA  

Objective: Obesity is known to alter both inflammation- and immune-related gene expression and increase endometrial 
cancer risk. Our study objective is to determine differences in immune-related gene expression profiles in the endometrium of 
obese and non-obese women to identify opportunities for prevention in obesity-related endometrial cancer.  

Method: Premenopausal women without a personal history of endometrial cancer were enrolled in a cross-sectional study to 
determine the prevalence of endometrial pathology in obese and non-obese women. A single timed endometrial biopsy and 
anthropometric measurements were obtained. RNA was extracted from frozen tissue, and multiplexed gene expression 
analysis was conducted using NanoString PanCancer Immune Profiling Panel (a 770 gene panel of immune cell markers and 
immune response genes).  

Results: Of the 136 patients enrolled, 1 case of complex atypical hyperplasia (BMI 45.3) and no cases of endometrial cancer 
were identified. We included 26 obese patients with BMI >35 kg/m2 (BMI range 37.3–54.7) and 21 non-obese patients (BMI 
range 18.9–24.8) in our analysis. A total of 131 immune-related genes were found to be significantly altered between obese 
and non-obese patients (P < 0.05). Of these, 30 genes had at least a 1.5-fold change between obese and non-obese patients. The 
largest-fold change of all significant genes identified was in TBK1, which was downregulated 5.91-fold in obese compared to 
non-obese patients. TBK1 has been shown to inhibit mammalian target of rapamycin (mTOR) in other cancers. Notably, the 
PI3K/AKT/mTOR pathway is implicated in endometrial cancer pathogenesis. In total, 28 genes were increased in obese 
compared to non-obese patients. Further characterization using Ingenuity Pathway Analysis reveals these genes include roles 
in granulocyte adhesion and leukocyte extravasation as well as communication between innate and adaptive immune cells.  

Conclusion: Obesity may alter the endometrial immune microenvironment and regulation of localized immune response. 
Given the elevated risk of developing endometrial cancer within the obese population, differentially expressed markers for 
immune response may serve as potential targets for further exploration when considering pathogenesis of this malignancy.

 

239 - Poster Session  
Exploring the road less traveled: An assessment of outcomes of non-high-grade serous ovarian cancers using the 
NCDB  
R.R. Urban, H. He and B.A. Goff. University of Washington Medical Center, Seattle, WA, USA  

Objective: To compare the clinical outcomes of high-grade serous (HGS) ovarian cancer to the less common histologic types of 
ovarian cancer.  

Method: This was a retrospective study of patients with primary ovarian cancer diagnosed from 2004 to 2012 using the 
National Cancer Data Base (NCDB). Demographics and pathologic and clinical variables were evaluated.  

Results: Of the 63,641 patients identified with epithelial ovarian cancer in the NCDB, 60.9% had HGS tumors. Other histologic 
types included low-grade serous (11.5%), clear cell (4.9%), endometrioid (13.5%), mucinous (6.0%), carcinosarcoma (2.6%), 
and small cell (0.2%). The majority of patients with HGS (83%), low-grade serous (70%), carcinosarcoma (75.4%), and small 
cell (81.5%) cancers were diagnosed at stage III-IV, whereas the majority of patients with clear cell (67%), low-grade 
endometrioid (86.7%), and low-grade mucinous (79.9%) cancers were diagnosed at stage I-II. In comparison to HGS tumors, 
for which less than 5% were seen at community facilities, patients with low-grade serous, high-grade endometrioid, mucinous, 
and small cell cancers were more likely to be seen at a community facility (P < 0.0001). For those patients whose 5-year 
overall survival (OS) was available, nearly 80% of patients with early-stage low-grade serous, clear cell, low- and high-grade 
endometrioid, and low-grade mucinous cancers survived for 5 years. In contrast, the 5-year OS was 71.0% for early-stage HGS 
cancers and only 43.6% for early-stage carcinosarcoma and 50% for early-stage small cell. For patients with advanced-stage 
disease, more than 35% with low- and high-grade endometrioid and low-grade serous survived beyond 5 years. The 5-year OS 
was 29.7% for advanced-stage HGS cancers, 22.9% for clear cell, 22.0% for low-grade mucinous, 18.4% for high-grade 
mucinous, and 18.7% for carcinosarcoma.  

Conclusion: In the NCDB cohort with access to expert pathology review, there are significant variations in the clinical 
outcomes for the less common histologic types of epithelial ovarian cancer. This emphasizes the need for histologic-driven 
approaches to the treatment and care of these patients.

 



240 - Poster Session  
Collagen prolyl hydroxylases modulate ovarian cancer microenvironment and metastasis  
M. Song, E. Schnettler, A. Venkatachalam, P. Wilkinson and S. Ramakrishnan. University of Minnesota, Minneapolis, MN, USA  

Objective: Tumor hypoxia induces collagen deposition and remodeling of the extracellular matrices that promote tumor 
invasion and metastasis. Collagen prolyl-4-hydroxylases (P4HA) are essential for hydroxylation of proline residues and 
collagen biogenesis. The aim of this study was to evaluate the role of P4HA in ovarian cancer growth in vitro and in vivo.  

Method: A2780 epithelial ovarian cancer cells were transfected with vectors encoding short hairpin RNA targeting P4HA1 and 
P4HA2, the two isoforms of P4HA. The effect of prolyl hydroxylase knockdown on cell proliferation, metastasis and invasion 
was determined by real-time electrical impedance measurements and scratch wound assays. Reduced deposition of collagen I 
was determined by enzyme-linked immunosorbent assays and second harmonic generation (SHG) confocal microscopy. A 
mouse model with A2780 epithelial ovarian cancer cell line was then used to assess the role of P4HA in ovarian cancer growth 
and metastasis.  

Results: Quantitative RT-PCR showed upregulation of P4HA2 mRNA in A2780 cells when exposed to hypoxia. ShRNA-
mediated downregulation of P4HA2 significantly reduced deposition of collagen I. Knockdown of prolyl hydroxylase 
expression inhibited cell proliferation in vitro and peritoneal seeding in vivo. Cells stably transfected with shP4HA1 and 
shP4HA2 inhibited tumor growth and metastases in athymic mice. The relevance of prolyl hydroxylases to clinical outcome 
was then elucidated by bioinformatics analyses. These studies showed that increased mRNA levels of P4HA1 and P4HA2 
correlated with decreased overall survival in ovarian cancer patients. (See Fig. 1.)  

Conclusion: Prolyl hydroxylases have a crucial role in ovarian cancer growth and metastasis and can be a potential 
therapeutic target and biomarker for ovarian cancer progression. 

   
Fig. 1. Cell Proliferation. 
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Mast cells are a newly identified immune component of the mesenchymal subtype in high-grade serous ovarian 
cancer (HGSC)  
M. Hodeiba, C. Walshb, B. Knudsena, B.Y. Karlanb and P.J. Aspuriaa. aWomen’s Cancer Program/Cedars-Sinai Medical Center, Los 
Angeles, CA, USA, bCedars-Sinai Medical Center, Los Angeles, CA, USA  

Objective: The mesenchymal subtype of high-grade serous ovarian cancer (HGSC) is characterized by extensive cancer 
associated fibroblast (CAF) infiltration and the poorest overall survival. Given the recently appreciated role of the tumor 
stroma in HGSC biology, identification of other components within the mesenchymal microenvironment, especially immune 
cells, is critical to understanding mechanisms during disease progression. Therefore, the objective of our study is to discover 
specific immune cell types that are enriched within the mesenchymal subtype of HGSC.  



Method: We analyzed the immunological Prediction of Clinical Outcomes from Genomic Profiles (iPRECOG), Australian 
Ovarian Cancer Study (AOCS), and The Cancer Genome Atlas (TCGA) datasets to identify immune cell types associated with 
poor survival and enriched in the HGSC mesenchymal subtype. To confirm whether identified immune populations correlate 
with CAF infiltration, we performed multicolor immunohistochemistry (IHC) for the CAF marker, α-SMA, and markers specific 
towards the identified immune populations on a patient-matched primary, metastatic, and recurrent tumor microarray (TMA) 
consisting of 43 patients. The numbers of immune cells were counted in all fields of the representative cores. A scoring system 
(1–3) was created to quantify the amount of α-SMA present per core. Data from all experiments were analyzed by ANOVA and 
paired t test. The Kaplan-Meier method was used to estimate the disease-specific survival and progression-free survival.  

Results: Mast cells that have undergone degranulation (activated) were a prominent immune population (>10% of immune 
cells) enriched within the mesenchymal subtype compared to other subtypes and correlate with poor overall survival (P < 
.05). IHC analysis staining for the mast cell-specific marker, tryptase, demonstrated that mast cells primarily colocalize with α-
SMA positive CAFs. Increased mast cell infiltration was found in metastatic (mean tryptase+ cells = 13.44, CI 8.77–18.12) and 
recurrent (mean tryptase+ cells = 12.60, CI 9.12–16.09) tumors relative to matched primary tumors (mean tryptase+ cells = 
4.437, CI 2.05–6.83, P < 0.0001). (See Fig. 1.)  

Conclusions: Our results showed that mast cells coassociate with CAFs and are a newly identified stromal component within 
the HGSC mesenchymal subtype and correlate with poor overall survival. 

 

Fig. 1. Mast cells co-associate with CAFs and correlate with metastasis and recurrence. (A) Tryptase mRNA expression in the 
TCGA dataset. (B) Multi-color IHC in a representative metastatic tumor sample. Tryptase (pink) and α-SMA (brown). (C)Tryptase 
positive cell counts amongst primary, metastatic, and recurrent HGSC patient samples. *p<.0001. (D&E) Patient matched 
primary and (D) metastatic or (E) recurrence. Each line designates a patient. Paired t test was performed. (F) Progression free 
survival curve. Patients were divided into low and high mast cell groups according to the median.

 



242 - Poster Session  
Fertility-sparing surgery for stage II epithelial ovarian carcinoma: Analysis of oncologic outcomes  
D. Nasioudis, M. Frey, E. Chapman-Davis, T.A. Caputo, S.S. Witkin and M.M. Holcomb. Weill Cornell Medicine, New York, NY, USA  

Objective: Fertility-sparing surgery (FSS) is rarely performed for women with stage II epithelial ovarian cancer (EOC). In this 
retrospective population-based study, we investigate the oncologic safety of uterine and ovarian preservation in women with 
stage II EOC of non-clear cell histology.  

Method: The Surveillance, Epidemiology and End Results (SEER) database (1988—2013) was queried for women aged <50 
years with a diagnosis of a stage II serous, mucinous, or endometrioid ovarian carcinoma. Women with a history of a prior 
tumor were excluded from further analysis. Using site-specific surgery codes, those who underwent FSS were identified. Five-
year cancer-specific survival (CSS) rates were calculated using the Kaplan-Meier method. The log rank test was employed for 
univariate comparisons, while Cox proportional hazard models were constructed to control for factors associated with cancer-
specific mortality.  

Results: From a total of 814 women, 12.7% did not undergo hysterectomy (10% and 13% of those with stage IIA and IIB 
disease, respectively, P = 0.23). Women with grade 1 or 2 tumors were more likely to retain their uterus compared to those 
with grade 3 tumors (15% vs 8.2%, P = 0.008). Five-year CSS of women who underwent hysterectomy was 84.8% compared to 
87.5% of those who did not (P = 0.29). After controlling for tumor grade (1 or 2 vs 3), stage (IIA vs IIB) and year of diagnosis, 
hysterectomy was not associated with superior cancer-specific mortality. From a total of 272 women, 16.9% did not undergo 
bilateral salpingoophorectomy (BSO) (9.9% and 21.3% of those with stage IIA and IIB, respectively, P = 0.02). Women with 
grade 3 tumors were more likely to undergo BSO compared to those with grade 1 or 2 tumors (94.1% vs 74.5%, P < 0.001). 
CSS did not differ between women who underwent BSO (82%) compared to those who did not (89.6%) (P = 0.12). After 
controlling for stage and tumor grade, BSO was not associated with superior cancer-specific mortality.  

Conclusion: In this retrospective cohort, uterine or ovarian preservation did not have a negative impact on the survival of 
patients with stage II, non-clear cell EOC. Given the lack of information on the use of adjuvant chemotherapy, further studies 
are greatly warranted to clarify the oncologic safety of FSS in this patient group.

 

243 - Poster Session  
Outcomes in early-stage cervical cancer patients with high-risk features on conization followed by low-risk features 
on radical hysterectomy.  
B. Smitha, F.J. Backesa, D.M. O'Malleyb, D.E. Cohna, J.M. Fowlera, L.J. Copelanda and R. Salania. aThe Ohio State University, James 
Cancer Hospital, Columbus, OH, USA, bThe Ohio State University, Columbus Cancer Council, Hilliard, OH, USA  

Objective: Identifying early-stage cervical cancer patients at risk of recurrence and candidates for adjuvant therapy has 
historically been based on radical hysterectomy (RH) pathologic features. Currently, limited data exist on inclusion of 
conization specimen (CS) findings in triaging patients for further therapy. In this study, we reviewed the management and 
outcomes of patients at low risk for recurrence based on RH specimen but meet higher risk when including CS characteristics.  

Method: Patients who underwent conization followed by RH at a single institution were retrospectively identified. Patients 
with positive margins, parametria or lymph nodes were excluded. Low risk (LR) and high risk (HR) of recurrence were based 
on tumor size, depth of invasion (DOI), and presence of lymphovascular space invasion (LVSI) on RH specimen. LR patients 
meeting HR categorization with addition of CS characteristics were classified as intermediate risk (IR). Demographics, 
adjuvant therapy, and outcomes were recorded. Statistical analysis was performed using t test, χ2 test, and Fisher exact test.  

Results: Of 118 women who underwent conization followed by RH, 100 patients were included in our analysis. The LR, IR and 
HR groups included 78, 12 and 10 patients, respectively. There were no differences in age, stage, grade or histology between 
groups. The IR group included four patients with addition of LVSI on CS alone and 8 patients with LVSI +, positive CS margins, 
and DOI >1 cm. No patients were considered IR with tumor size on CS independently or in addition to the RH specimen. 
Median tumor size on CS was larger in the IR (1 cm) versus LR (0.81 cm) groups but did not reach statistical significance (P = 
0.052). Rates of residual cervical tumor at time of RH were 38%, 67 and 100% in LR, IR, and HR groups, respectively (P < 
0.001). Only one IR patient received adjuvant chemoradiation therapy, and there were no recurrences with a median follow-
up of 16 months.  

Conclusion: Conization characteristics are not independent predictors of recurrence, and there are insufficient data for their 
usage in triaging patients to adjuvant therapy. Larger studies are needed to confirm our findings. Performance of a conization 
does not affect the ability to use RH specimens to determine early-stage cervical cancer patients at high risk of recurrence. 



 

244 - Poster Session  
Survival differences of clear cell ovarian and uterine carcinomas  
I.U. Tunnagea,b and J.K. Chanc. aMedstar Washington Hospital Center, Washington, DC, USA, bGeorgetown/Washington Hospital 
Center, Washington, DC, USA, cCalifornia Pacific & Palo Alto Medical Foundation/Sutter Research Institute, San Francisco, CA, USA  

Objective: Clear cell ovarian carcinomas compose 10% of epithelial ovarian carcinomas and clear cell uterine carcinomas 
compose 10%–20% of uterine carcinomas. We propose to determine the survival differences of clear cell ovarian and uterine 
carcinomas.  

Method: Data were obtained from the Surveillance, Epidemiology and End Results of the National Cancer Institute between 
2004 and 2009. The Kaplan-Meier method and Cox proportional hazards model were used for analysis.  

Results: Of 3,146 clear cell cancer patients, 2,098 had ovarian clear cell carcinoma (OCC) and 1,048 had uterine clear cell 
carcinoma (UCC). The median age of these patients was 55 and 69 years, respectively. The majority were white (81% OCC and 
79% UCC). The overall 5-year disease-specific survival was 51%. The survival of those with OCC and UCC was 61% and 50% (P 
< 0.01), respectively. Adjusted for stage, the survival of those with stage I-II OCC and UCC was 77% and those with stage III-IV 
OCC and UCC was 25%. More specifically, the survival of stage I, II, III and IV clear cell carcinomas of the ovary and uterus was 
81%, 61%, 32% and 14% (P < 0.01), respectively. On multivariate analysis, younger age, Asian race, lower stage, and lower 
grade and ovarian origin were independent predictors for improved survival.  

Conclusion: In advanced-stage clear cell carcinoma patients, OCC patients have better survival compared to UCC patients.
 

245 - Poster Session  
Endometrial cancer cell lines share genomic features with distinct TCGA-identified endometrial carcinoma subtypes  
R.T. Hillmana, J. Dottinob, K.H. Lua and P.A. Futrealc. aThe University of Texas MD Anderson Cancer Center, Houston, TX, USA, 
bGynecologic Oncology and Reproductive Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX, USA, cThe 
University of Texas, MD Anderson Cancer Center, Houston, TX, USA  

Objective: To characterize genomic features shared between published endometrial cancer cell lines and tumors analyzed by 
The Cancer Genome Atlas (TCGA), so as to identify appropriate in vitro model systems for specific tumor subtypes.  

Method: Genomic data derived from 26 endometrial cancer cell lines were obtained from the Cancer Cell Line Encyclopedia 
(CCLE, portals.broadinstitute.org/ccle/home). To analyze copy number variation (CNV), segmented copy number profiles 
from Affymetrix SNP6.0 microarrays were filtered to remove low-amplitude events. For each cell line, the percentage of 
genome altered was calculated by the ratio between the lengths of all variant segments to the total length of all segments. The 
single nucleotide variant (SNV) rate was calculated by normalizing the number SNVs to the length of genomic sequence 
interrogated by the exome capture platform used by the CCLE. Mutations in specific genes were retrieved from CCLE 
annotations. Descriptive statistics were used as described.  

Results: The SNV rate among endometrial cancer cell lines exhibited wide variation, ranging from 6 to 244 SNV/megabase 
(Mb). SNVs were more frequent in cell lines with mutations in the polymerase epsilon catalytic subunit (POLE) (median 117.1 
SNV/Mb vs 32.1 SNV/Mb, P = 0.001, 2-sided t test) and cell lines with deleterious mutations in mismatch repair pathway genes 
(median 95.0 vs 26.3 SNV/Mb, P = 0.003, 2-sided t test). A POLE amino acid substitution (Pro286Arg) frequently associated 
with the POLE/ultramutated TCGA tumor subtype was identified in the HEC251 and JHUEM7 cell lines. Six cell lines (TEN, KLE, 
SNU685, EFE184, MFE280, and SNU1077) exhibited frequent CNV and also lacked PTEN mutations, features analogous to the 
CNV-high (serous-like) TCGA tumor subtype (Fig. 1). CCLE endometrial cancer cell lines were more likely than TCGA tumors to 
have TP53 mutations (20/26, 76.9%, vs 69/248, 27.8%, P < 0.001, Fisher exact test).  

Conclusion: Endometrial cancer cell lines share genomic features with POLE/ultramutated and copy-number-high (serous-
like) TCGA endometrial carcinoma subtypes. Awareness of genomic subtype may help tailor the selection of cell lines for in 
vitro drug screening efforts. The frequency of TP53 mutations among endometrial cancer cell lines is notable, as this may 
reflect selective pressure for growth in culture. 



 

Fig. 1. Genomic features of CCLE endometrial cancer cell lines.
 

246 - Poster Session  
Embryonal rhabdomyosarcoma of the female genital tract  
E.A. Coultera, S.C. Plaxeb and M.T. McHaleb. aUCSD - San Diego Medical Center/Kaiser Foundation Hospital, San Diego, CA, USA, 
bUCSD Rebecca and John Moores Cancer Center, La Jolla, CA, USA  

Objective: To report the descriptive epidemiology of embryonal rhabdomyosarcoma (ERS) of the female genital tract (FGT).  

Method: Women with embryonal ERS of the FGT diagnosed from 1973 to 2013 were identified in the Surveillance, 
Epidemiology and End Results (SEER) 18 dataset. Differences in means were evaluated using student t test and ANOVA, and 
differences in proportions calculated using χ2 and Fisher’s exact tests. Relative survival (RS) was calculated using the Kaplan-
Meier method in SEERstat.  

Results: There are 144 cases in the dataset. Primary sites are cervix (37.5%), vagina (32.6%), corpus uterus (12.5%), uterus 
NOS (7.6%), ovary (4.2%), vulva (3.5%) and other (2.1%). ERS represented 13.2% (144/1089) of all FGT sarcomas. Age 
distribution is <10 years of age, 34.8%; 10–19, 23.6%; 20–29, 11.2%; 30–49, 17.3%; and >50, 13.1%. Ages ranged from 0 to 
85+ years; 66.0% of patients were white, 27.1% black, and 4.9% other. Of the 42 who were assigned a SEER-modified AJCC 
stage, 38.1% were stage I, 23.8% stage II, 4.8% stage III, and 11.9% stage IV. Of those who were assigned SEER historic stage 
A, 125 were localized, 76 were regional, 80 were distant, and 26 were unstaged. The percentage of patients who had radiation 
was 18.8% (27/144); 16 underwent XRT NOS; 7 had vaginal brachytherapy; and 4 underwent combination of external beam 
and brachytherapy treatment. Of the patients treated with radiation, 74% (20/27) had radiation after surgical treatment, and 
26% had radiation alone. Of those treated with surgery and radiation, 55% (11/20) had external beam and 25% (5/20) had 
brachytherapy; 20% (4/20) had combination radiation therapy after surgery. Overall survival at 5 years by age was as follows: 
<10, 81.7%; 10–19, 82%; 20–29, 46.0%; 30–39, 66.8%; 40–49, 61.8%; 50–59, 62.9%; and 60+, 33.3%. Of those who 
underwent radiation after surgery, the 5-year relative survival rate was 67.3%. The 5-year RS for patients treated with surgery 
alone was 76.5%. The 5-year RS for patients treated with radiation alone was 65.5%.  

Conclusion: Studying this large population-based sample of FGT ERS permits a more comprehensive understanding of this 
rare tumor. Although treatment paradigms in children are relatively well established, there is little evidence-based treatment 
recommendations in adults.
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Do patterns of recurrence reveal the most crucial sites of debulking in ovarian cancer?  
L.R. Rauha, C. Garciab and C.N. Landen Jr.b. aUniversity of Virginia, Charlottesville, VA, USA, bUniversity of Virginia School of 
Medicine, Charlottesville, VA, USA  

Objective: To determine whether sites of residual disease after primary debulking have an impact on sites of recurrence.  

Method: A retrospective chart review of recurrent ovarian cancer cases at a single institution from January 1, 2005, to 
December 31, 2015, was conducted. Demographic and clinical data were abstracted from the medical record, including 
primary treatment (neoadjuvant chemotherapy [NACT] versus debulking), sites of residual disease, and sites of first 
recurrence. The primary outcome was rate of recurrence by site of residual disease. Student t tests and χ2 tests were used 
where appropriate.  

Results: A total of 163 patients met inclusion criteria; 43.6% had resection to no gross residual disease, 40.5% had optimal 
and 15.9% had suboptimal debulking. Rate of suboptimal debulking was higher for patients undergoing primary debulking 
versus NACT (22% vs 6.0%, P = .03). For patients who had cytoreduction to no visible disease, the most common sites of 
recurrence were the lymph nodes (19.1%) and the pelvis (16.5%). In patients who had residual disease at completion of 
primary surgery, 52.3% (48/92) had a recurrence at the same site of residual disease; 33.3% (16/48) of those recurred only at 
that site, but 66% recurred at residual disease sites and new sites. Recurrences were only at new sites in 47.8% (44/92) of 
patients. The most common sites of residual disease were the diaphragm (56.5%), bowel mesentery (31.5%), posterior cul de 
sac (16.3%), and paracolic gutters (16.3%). However, when residual disease was present, the residual sites with the highest 
rates of recurrence were the liver (100%), pelvis (75%), lymph nodes (66.6%), paracolic gutters (53.3%), and posterior cul de 
sac (53.3%). Compared to patients with complete cytoreduction, patients with suboptimal or optimal cytoreduction were 
more likely to have recurrences in the bowel mesentery (18% vs 9%, P = .03) or spleen (5% vs 1%, P =.04). See Table 1.  

Conclusion: Patterns of recurrence, as they relate to sites of residual disease, can identify those sites most likely to have 
chemotherapy fail to kill all cells in different sites of growth. This may speak to improved survival in different tissues, although 
more studies are required to identify why. Nevertheless, special attention should be considered for aggressive cytoreduction, 
when appropriate, in sites with higher rates of recurrence, such as the pelvis, paracolic gutter, cul-de-sac, and lymph nodes. 

Table 1. Recurrence rates by site of residual disease.  
Site of Residual Disease Number of patients 

with residual 
disease 

Number of 
recurrences at site 

Percent of recurrences 
at site of residual 
disease 

Liver parenchyma 1 1 100% 
Pelvis 8 6 75% 
Lymph node  3 2 66.6% 
Paracolic gutter 15 8 53.3% 
Posterior cul de sac 15 8 53.3% 
Bowel wall 13 5 38.5% 
Bowel mesentery 29 11 37.9% 
Omentum 7 2 28.6% 
Anterior pelvis/bladder 8 2 25% 
Diaphragm  52 12 23.7% 
Liver capsule 9 2 22.2% 
Spleen 1 0 0% 
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External validation of chemotherapy response scoring system for histopathologic assessment of tumor regression 
after neoadjuvant chemotherapy in high-grade serous ovarian cancer  
J.Y. Lee, E.J. Nam, S.W. Kim, S. Kim and Y.T. Kim. Yonsei University College of Medicine, Seoul, South Korea  

Objective: Chemotherapy response score (CRS) has recently been proposed to describe histopathologic features of tumor 
regression after neoadjuvant chemotherapy in tubo-ovarian high-grade serous carcinoma (HGSC). The aim of this study is to 
validate a 3-tier CRS system for assessing treatment response in diverse clinical settings. 



Method: A validation cohort included 110 tubo-ovarian HGSC patients who underwent neoadjuvant chemotherapy followed 
by interval debulking surgery. According to the 3-tier CRS system, the respective CRS in the bilateral adnexal and omental 
tissue sections was determined by 3 independent pathologists. 

Results: The 3-tier CRS system was highly reproducible among pathologists from the external validation cohort (Κ = 0.66). 
The score based on omental tissue predicted progression-free survival (PFS, CRS 1 and 2 vs 3, median survival, 15 vs 19 
months, P = 0.03). When adjusted for age, stage, and debulking status, the score was a marginally significant prognostic factor 
for PFS (CRS 1 and 2 vs 3, adjusted HR = 1.58, 95% CI 0.98–2.53). Kaplan-Meier curve and log rank test showed no difference 
for overall survival between CRS 1+2 vs 3 (P = 0.975).  

Conclusion: The CRS system is reproducible but not an accurate prognostic tool for patients for high-grade serous carcinoma 
regardless in our cohorts.
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P5RHH-siAXL nanoparticle is a novel targeted therapy in metastatic gynecologic serous cancers  
K.A. Mills, M. Palisoul, J.M. Quinn, A.R. Hagemann, P.H. Thaker, M.A. Powell, D.G. Mutch, S. Wickline, H. Pan and K.C. Fuh. 
Washington University School of Medicine in St. Louis, St. Louis, MO, USA  

Objective: AXL is a receptor tyrosine kinase that has been shown to regulate the steps of metastasis in ovarian and uterine 
serous cancers. However, there are no FDA-approved selective AXL inhibitors. We sought to use P5RHH, a novel serum-stable 
peptide carrier of siRNA that affects endosomal escape within cells and can facilitate siRNA knockdown of target mRNA, to 
selectively inhibit AXL. The study objective was to evaluate whether p5RHH-siRNA nanoparticle (NP) could specifically target 
tumor cells in vivo and inhibit tumor cell invasion.  

Method: P5RHH-siRNA NPs were created as previously described. Western blot analysis and 3-D collagen invasion assays 
were performed with a uterine serous cancer cell line, ARK1, treated with p5RHH-siControl or p5RHH-siAXL NPs. The in 
vivo model consisted of an intraperitoneal (IP) model of an ovarian cancer cell line SKOV3ip.1 in nude mice. Mice were treated 
with biweekly IP injections of p5RHH-siAXL NPs or PBS for 2 weeks after tumor establishment. NP localization was 
determined after IP administration of fluorescently (Cy5.5) labeled NPs using the IVIS fluorescent imaging system at 24 hours 
postinjection.  

Results: Western blot of p5RHH-siAXL NPs demonstrated 90% AXL knockdown compared to both p5RHH-siControl and 
untreated ARK1 cells as early as 48 hours, and 95% knockdown was maintained at 96 hours. Invasion assays demonstrated 
significantly less invasive cells in p5RHH-siAXL NP-treated cells (30%) compared to untreated cells (82%) (P < 0.0001) and 
p5RHH-siControl-treated cells (65%) (P < 0.0001). In addition, Cy5.5 fluorescently labeled NPs were found to preferentially 
sequester within tumor tissue of all mice after IP injection compared to PBS alone, which showed no fluorescence of the tumor 
tissue. There was no fluorescence seen within the brain, lungs, spleen, bone, muscle, or blood of the fluorescently labeled NP 
mice at 24 hours postinjection.  

Conclusion: P5RHH-siAXL NPs produced successful knockdown of AXL with inhibition of tumor cell invasion in vitro. P5RHH-
siAXL NPs preferentially target tumors in vivo in a metastatic model. Accordingly, further investigation as a novel therapeutic 
is warranted for this p5RHH-siAXL nanoparticle.
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Identification of functional progesterone response elements in the CYP24A1 promoter  
K.A. Conradsa, N.W. Batemana, T. Litzia, J. Turbovb, L.G. Thaeteb, R. Rosalesb, G.C. Rodriguezc, C.A. Hamiltond, G.L. Maxwelle and 
T.P. Conradse. aGynecologic Cancer Center of Excellence, Annandale, VA, USA, bNorthShore University HealthSystem, Evanston, IL, 
USA, cThe University of Chicago Medicine, Chicago, IL, USA, dWomen's Health Integrated Research Center, Annadale, VA, USA, 
eInova Schar Cancer Institute, Fairfax, VA, USA  

Objective: We have previously shown that progesterone (P4) and vitamin D synergistically reduce viability and induce 
apoptosis in ovarian and endometrial cancer cells. Calcitriol (CAL), the physiologically active form of vitamin D, induces 
CYP24A1, which encodes the enzyme responsible for the degradation of CAL. CAL-dependent induction of CYP24A1 is 
repressed in vitro and in vivo by P4 in a progesterone receptor (PR)-dependent manner. Our studies sought to define the 
mechanism by which P4 regulates CYP24A1expression.  



Method: We examined and identified several binding motifs with high-sequence homology to the canonical progesterone 
response element (PRE) in the CYP24A1promoter. The promoter sequence containing 1,705 base pairs upstream of the 
transcriptional start site and 407 base pairs of the 5’ untranslated region was cloned into a pMetLuc2-reporter. Additional 
constructs were generated to sequentially delete or mutate putative PREs. T47D breast cancer cells (robustly expresses PR), 
T47D PR-neg, and T47D harboring one of two PR isoforms (PR-A or PR-B) or ovarian cancer cells lacking (OVCAR3) or 
expressing PR (OVCAR3-PR) were transfected with the various reporter constructs. Luciferase activity was measured 
following 6 hours of treatment with vehicle, CAL, or CAL/ P4. Prospectively functional PREs were analyzed for PR binding 
activity using electrophoretic mobility shift assays (EMSA).  

Results: The full-length CYP24A1promoter-luciferase reporter construct confirmed CAL induction in all cell lines, whereas P4 
repression of CAL induction was seen only in the cell lines containing at least one PR (Fig. 1). All luciferase reporter constructs 
with truncations of the promoter sequence retained CAL induction; however, P4 repression was lost upon deletion of the 2 
most proximal putative PRE sites. EMSA results suggest that PR binds to the PRE sites in cells treated with P4.  

Conclusion: There is immense potential to decrease ovarian and endometrial cancer incidence and mortality through 
prevention. Since CYP24A1 limits the antitumorigenic signaling of vitamin D, P4 and progestins may be beneficial in preserving 
and even enhancing the activity of vitamin D. An understanding of the underlying mechanism of PR-dependent regulation of 
CYP24A1 will be critical for the development of prospective vitamin D coupled chemopreventive agents. 
 

 

Fig. 1. The CYP24A1 promoter is responsive to progesterone (P4) in a progesterone receptor (PR)-dependent manner. A 
CYP24A1 promoter luciferase construct was transfected into T47D wild type (WT), and progesterone receptor negative T47D 
(Y), and T47D Y with harboring either PR A (T47D YA) or B (T47D YB) breast cancer cells and treated with vehicle, 100 nM 
calcitriol (Cal), or 100 nM CAL/10 μM P4 (Cal+P4) for 6 h and luciferase assays performed. Results show means ± standard 
error from three independent biological replicate assays.
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Metformin and phenformin inhibit cell proliferation and alter metabolism in high-grade serous ovarian 
cancer (HGSC)  
M. Hodeiba, M. Ogrodzinskib, L. Vergnesc, K. Reuekc, S. Luntb, C. Walshd, B.Y. Karland and P.J. Aspuriaa. aWomens Cancer 
Program/Cedars-Sinai Medical Center, Los Angeles, CA, USA, bMichigan State University, East Lansing, MI, USA, cDavid Geffen 
School of Medicine at UCLA, Los Angeles, CA, USA, dCedars-Sinai Medical Center, Los Angeles, CA, USA  

Objective: Metformin is a widely used antidiabetic drug that also has anticancer effects in preclinical studies. Numerous 
preclinical studies have suggested mechanisms in which metformin affects HGSC; detailed analyses of its primary effect on the 
cellular metabolism on FTE precursor lesions have been lacking. We addressed the effects of metformin and phenformin on 
clinically relevant HGSC cell lines and normal immortalized fallopian tube secretory epithelial cell lines (FTSECs) as controls.  



Method: Live/dead viability staining was used to assess the effects of biguanides on cell proliferation. Western blot analysis 
was used to address changes in the expression and phosphorylation status of mTOR pathway signaling molecules, specifically 
REDD1, AMPK, and S6 kinase. Real-Time Quantitative Reverse Transcription PCR was used to determine changes in REDD1 
mRNA levels. The Seahorse XF24 Analyzer was used to assess glycolytic and mitochondrial function. Global metabolomics 
analysis was performed using gas chromatography/mass spectrometry. Unpaired 2-tail t test was used to determine statistical 
significance.  

Results: Metformin treatment inhibited the proliferation of most HGSC cell lines but not FTSECs, while phenformin inhibited 
the proliferation of all cell lines. Previous studies have shown that biguanides inhibit mTOR activity via the upregulation of 
AMPK activity. Treatment with either biguanide decreased mTOR activity in all HGSC cells but not in FTSECs. The 
transcriptional induction of REDD1, an mTOR inhibitor, not AMPK-activation, was consistently coassociated with mTOR 
inhibition in HGSC cells. Metabolically, both biguanides elicited a significant decrease in mitochondrial respiration and 
increased ATP-uncoupled respiration in all HGSC cells and FTSECs. In most cell lines, including FTSECs, treatment with either 
biguanide also resulted in an increase in glycolysis to compensate for the inhibition of oxidative phosphorylation. While both 
biguanides induced similar effects on mitochondrial respiration and glycolysis in all cell lines, global metabolomics analysis 
revealed that biguanide treatment induced HGSC-specific alterations in the levels of mitochondrial shuttle metabolites but not 
in FTSECs.  

Conclusion: Our study provides further mechanisms of the anticancer effects of metformin activity and identifies REDD1 and 
specific metabolites as potential markers of metformin efficacy in HGSC.
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Key intermediates of the insulin-like growth factor 2 (IGF2) signaling pathway are differentially expressed in high-
grade serous carcinoma originating in the fallopian tube as compared to ovary  
E.J. Norrisa, D. Destephanisa, C. Livasyb, R. Ganapathia, M. Ganapathia and D.L. Taita. aLevine Cancer Institute, Carolinas Medical 
Center, Charlotte, NC, USA, bCarolinas Pathology Group, Charlotte, NC, USA  

Objective: There is currently sufficient evidence that nonuterine high-grade serous pelvic carcinoma (HGSC) originates in the 
fallopian tube (FT). However, there remain cases of HGSC that form an ovarian mass without mucosal involvement of the tube 
or associated serous tubal intraepithelial carcinoma (STIC). It is unknown whether the site of tumor origin is associated with 
differences in tumor biology. Therefore, the objective of this study was to identify unique molecular pathways between tubal 
(FT-HGSC) and ovarian (O-HGSC) using next-generation RNAseq and to investigate these pathways in FTE and OSE cell lines.  

Method: RNAseq analysis was performed on HGSC tumor samples collected from multiple sites (ovary, FT, metastasis) during 
primary debulking surgery. Samples were grouped as FT-HGSC (n = 9) or O-HGSC (n = 18) based on the surgical pathology 
report. Analysis for differentially expressed genes was performed using a stringent (FDR < 0.05, >2-fold change) and 
exploratory (unadjusted P < 0.001, >2-fold change) cutoff. Genes of interest were validated by realtime qPCR in an expanded 
cohort of patient samples and in immortalized FTE and OSE.  

Results: One undescribed gene (LOC645591) was identified as differentially expressed between FT-HGSC and O-HGSC using 
the stringent cutoff, whereas 24 genes were identified with the exploratory cutoff. Three of these genes were located within 
the insulin-like growth factor 2 (IGF2)/H19 imprinting region, which is frequently perturbed in cancer. Of note, IGF2 and 
related genes, INS-IGF2, IGF2-AS1, and IGFALS were among the genes with the greatest-fold change between FT-HGSC and O-
HGSC that failed to reach statistical significance. Real-time qPCR analysis of the IGF2 pathway in an expanded cohort 
demonstrated increased expression of IGF-2 (P = 0.0226), INS-IGF2 (P = 0.014), and IGFALS (P = 0.008) in FT-HGSC. 
Expression of the IGF2 receptors IGF1R and IGF2R was similar between groups. Whereas expression of IGF2 in immortalized 
FTE and OSE was lower than that present in HGSC, FTE cells expressed higher levels compared to the OSE cells. (See Fig. 1.)  

Conclusion: Expression of IGF2 and related genes is increased in FT-HGSC compared to O-HGSC suggesting a potential role in 
the tumorigenesis of HGSC originating in the fallopian tube given the proliferative and pro-survival effects of IGF2. 



 

Fig. 1. Differential Expression of IGF-2 between high grade serous carcinoma originating from the fallopian tube compared to 
the ovary. IGF-2 expression levels were assessed in peritoneal metastatic tumor samples from patients with FT-HGSC (N=12) 
and O-HGSC (N=15) as well as immortalized fallopian tube epithelium (N=3) and ovarian surface epithelium cell lines (N=3). 
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Centralization of endometrial cancer care: Implications of preoperative subspecialty gynecologic pathology review  
J.M. Casanova, E. Smith, J.H. Tseng, Y. Sonoda, M.M. Leitao, N.R. Abu-Rustum, R.R. Barakat and G.J. Gardner. Memorial Sloan 
Kettering Cancer Center, New York, NY, USA  

Objective: In establishing clinical algorithms to ensure high-quality care, the role of preoperative centralized pathology 
review in the management of endometrial cancer at a high-volume tertiary care cancer center is evaluated.  

Method: From a prospectively maintained institutional database, all cases that underwent primary treatment for newly 
diagnosed endometrial cancer, November 2012–July 2013, were identified. At initial presentation, all patients were requested 
to submit their outside diagnostic pathology slides for review prior to hysterectomy. Histologic subtype and grade from the 
initial pathology interpretation and the subspecialty preoperative review were recorded. The rate of discordance between 
these evaluations, and its impact on clinical management was evaluated.  

Results: A total of 200 patients were identified; 191 (95.5%) underwent pathology review prior to surgical resection and 
staging. Two cases (1%) did not have slides submitted, and 7 cases (3.5%) presented for initial diagnostic evaluation and 
therefore had no outside pathology. Of the 191 cases that underwent pathology review, 54 (28.3%) had a preoperative change 
in FIGO grade. Change in histologic diagnosis occurred in 24/191 (12.5%), of which 14 cases were from endometrial curettage 
specimen and 10 from endometrial biopsy only. Histologic discordance included 12/24 (50%) complex atypical hyperplasia 
reviewed as grade 1 endometrioid adenocarcinoma. The remaining 12/24 (50%) had a change in cell type, including 7 that 
had a serous/clear cell previously unrecognized that required additional preoperative imaging and affected surgical planning. 
Six of these 7 cases confirmed serous/clear cell histology on final hysterectomy specimen.  

Conclusion: Preoperative pathology review leads to a change in histologic subtype and tumor grade, with subsequent impact 
on surgical planning. The current data demonstrate high compliance with this approach and support its use as a component of 
standardized guidelines for the centralized management of endometrial cancer.
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Placenta-specific protein 1 (PLAC1) expression regulated by TP53 in gynecologic cancer cell lines  
M.E. McDonalda, M. Millerb, A. Warrierc, E. Devora, K.K. Lesliea and J. Gonzalez Bosqueta. aUniversity of Iowa Hospitals and Clinics, 
Iowa City, IA, USA, bUnviersity of Iowa Hospitals and Clinics, Iowa City, IA, USA, cUniversity of Iowa, Iowa City, IA, USA  

Objective: PLAC1 has been shown to be overexpressed in a number of solid tumors including lung, breast, colon, and 
endometrium. In endometrial cancer cell lines, PLAC1 expression is greater in higher stage, more aggressive serous 



adenocarcinomas and carcinosarcomas. PLAC1 P1 promoter is responsible for the majority of PLAC1 transcription within 
tumors. We hypothesize that wildtype p53 is an active inhibitor of the PLAC1 P1 promoter, while mutations in TP53 or p53 
protein null allows for uncontrolled PLAC1 transcription in gynecologic tumors.  

Method: A panel of 20 gynecologic cancer cell lines composed of 9 ovarian (OV-90, HEY, TOV-112D, Ovacr-8, ES-2, Ovcar-3, 
UCI-107, PEO4, and SK-OV-3), 5 endometrial (Ishikawa-H, RL95-2, KLE, ECC-1, and Hec50co), 4 cervical (HeLa, CaSki, SiHa, 
and C-33 A), and 2 choriocarcinoma (JAR and JEG-3) was assembled. Also included was the transformed trophoblast cell line 
HTR8/SVneo. Both total RNA and genomic DNA (gDNA) were purified. gDNAs were used to confirm cell line identities using 
CODIS STR genotyping and for TP53 gene sequencing. Total cellular RNAs were reverse transcribed, and SYBR Green qPCR 
assays were performed for total PLAC1 and promoter-specific PLAC1 expression.  

Results: TP53 sequencing revealed that 6 of the 21 cell lines contain a wild-type sequence: 3 cervical (HeLa, SiHa, CaSki), 2 
ovarian (HEY, UCI-107), and the trophoblast cell line (HTR/SVneo). Among the 14 cell lines in which TP53 is mutated are 
several gain-of-function mutations including the ovarian lines TOV-112D and Ovcar-3 and the endometrial line KLE. Five cell 
lines are p53 protein null, including 2 catastrophic termination mutations (SK-OV-3 and Hec50co) and the 3 HPV 16/18 
positive cervical cancer cell lines, HeLa, SiHa, and CaSki. All cell lines expressed PLAC1. TP53 mutant or p53 null cell lines have 
higher levels of PLAC1 (P = 0.03) and higher expression of PLAC1 P1 promoter (P = 0.05).  

Conclusion: Mutant/null p53 status allows for uncontrolled PLAC1 transcription through the P1 promoter within 
endometrial, cervical, and ovarian cancer cell lines. Overexpression of this protein may aid in cancer cell migration, invasion, 
and proliferation, similar to its function in the placenta. Elevated PLAC1 levels in mutant/null p53 tumors may be leveraged as 
a biological marker or potential therapeutic target in gynecologic tumors.
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The wnt/β-catenin-specific inhibitor, ICG-001, proves effective for the treatment of high-grade serous ovarian cancer 
in murine models through the targeting of cancer initiating cells  
R.S. Connora, A.B. Nagarajb, P. Josephb, S. Mantillaa, O. Kovalenkoa, C.I. Nagela, J. Nakayamac, S.E. Waggonerd, K.M. Zanottid, S. 
Singhd,e and A. DiFeob. aCase Western Reserve, MacDonald Women's Hospital, Cleveland, OH, USA, bCase Comprehensive Cancer 
Center, Case Western Reserve University, Cleveland, OH, USA, cUniversity Hospital of Cleveland, Cleveland, OH, USA, dUniversity 
Hospitals Case Medical Center, Cleveland, OH, USA, eMetro Health Hospital, Wyoming, MI, USA  

Objective: Although high-grade serous ovarian cancer (HGSOC) is highly sensitive to initial platinum-based chemotherapy, the 
vast majority of patients experience recurrence within 2 years and ultimately succumb to the disease. Growing evidence 
suggests that this characteristic pattern of evolving chemoresistance occurs because platinum-based therapies effectively 
eradicate differentiated cancer cells, but are unable to eliminate cancer-initiating cells (CICs). We have previously described 
the critical role that Wnt/β-catenin pathway activation plays in maintaining CICs and driving chemoresistance in HGSOC. In 
the current study, we established primary cancer cell lines and patient-derived xenografts (PDX) from patients with HGSOC in 
order to explore the efficacy of iCG-001, a compound that antagonizes Wnt/β-catenin-mediated transcription.  

Method: Under an institutional review board-approved protocol, patient tumor samples were obtained at the time of 
cytoreductive surgery. The samples were used to create primary cancer cell lines and develop PDX models in nude mice. The 
activity of iCG-001 was evaluated in these cell lines using cell viability assays. Three mouse clinical trials were performed, 
evaluating iCG-001 in a chemotherapy-naïve PDX model, a platinum-exposed PDX model, and a well-established commercial 
cell line. Western blot techniques were used to assess levels of β-catenin transcriptional targets and cancer stem cell markers 
in mouse tumors exposed to iCG-001.  

Results: Upon successful establishment of primary patient cell lines and PDX models, we found that iCG-001 is highly effective 
at inducing cell death in vitro and decreasing tumor burden in vivo. Furthermore, cancer stem cell frequency and Wnt/β-
catenin transcriptional targets were decreased in the presence of iCG-001. In 3 murine models, a chemotherapy-naïve PDX, 
platinum-exposed PDX, and the commercially available HEY cell line, we found that iCG-001 slowed tumor growth and 
improved survival, when compared to placebo or platinum alone.  

Conclusion: We have demonstrated that therapeutic targeting of the Wnt/β-catenin signaling pathway with iCG-001 
eliminates CICs and may provide an effective therapeutic option for patients with HGSOC.
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Mucinous differentiation is predictive of improved outcomes in low-grade endometrioid carcinoma  
E. Abdulfataha, S. Sakra, R.T. Morrisb, A.R. Munkarahc, D. Barbutod, E. Euschere, E. Frauenhofferf, D. Montielg, A. Malpicae, E.G. 
Silvae and R. Ali-Fehmia. aWayne State University School of Medicine, Detroit, MI, USA, bKarmanos Cancer Center/Wayne State 
University, Detroit, MI, USA, cHenry Ford Health System, Detroit, MI, USA, dCedars-Sinai Medical Center, Los Angeles, CA, USA, eThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, fPennsylvania State University, Hershey, PA, USA, gInstituto 
Nacional de Cancerologia, Mexico D.F., Mexico  

Objective: Endometrial carcinoma (EC) is the most common gynecological malignancy. Endometrioid carcinoma (EEC), the 
most common subtype, accounts for 75% of the cases and is often associated with squamous or mucinous differentiation. 
While the prognosis of pure mucinous carcinoma has been previously studied, the significance of mucinous differentiation in 
EEC is yet to be determined. The aim of this study was to correlate the presence of mucinous differentiation with 
clinicopathological features of a large multiinstitutional cohort of low-grade EEC (LGEEC) and to evaluate its impact on clinical 
outcomes.  

Method: A retrospective review of LGEEC (FIGO grades 1 or 2) (n = 593) diagnosed at 9 institutions between 1991 and 2011 
was conducted to evaluate clinicopathological parameters including age, tumor size, stage, grade, depth and pattern of 
myometrial invasion (MI), necrosis, papillary architecture, squamous and mucinous differentiation, lymphovascular invasion 
(LVI), lymph node and cervical involvement, and clinical outcomes. Mucinous differentiation was defined as the presence of 
≥10% cells with intracellular mucin. Data were analyzed using appropriate statistical analysis.  

Results: Patient median age was 61 years (22–91). Mucinous differentiation was identified in 38% (227/593) of the cases. 
Even though patients with mucinous differentiation were significantly older (>60 years) and their tumors showed more 
papillary architecture and MELF pattern of MI, they had a significantly lower recurrence rate (16% vs 23%, P = 0.044) (Table 
1). While tumors with only papillary architecture showed poor prognosticators including larger tumor size (>6 cm), advanced 
stage, deep MI, necrosis, MELF pattern, cervical involvement, and LVI (P = 0.003, P = 0.001, P = 0.05, P = 0.001, P = 0.001, P = 
0.05, and P = 0.001, respectively), combining both mucinous and papillary features showed significantly lower recurrence rate 
(14% vs 23%, P = 0.009). No difference in 5-year OS was detected in either group. Although not significant, the presence of 
MELF pattern in a separate analysis of patients with absence of mucinous differentiation showed worse outcome (mean DFI 
122 vs 138 months).  

Conclusion: In this large series of LGEEC, the presence of mucinous differentiation was associated with better outcomes 
despite the presence of poor prognostic factors including old age, papillary architecture, and MELF pattern. 

Table 1. Correlation of mucinous differentiation with clinicopathologic parameters. 
Parameter Variable Mucinous 

component 
absent 

n = 366 (%)* 

Mucinous 
component 

present 
N=227 (%)* 

P  value 

Age <60 
>=60 

179 (49) 
186 (51) 

78 (34) 
149 (66) 

            0.001 

Gross appearance Flat 
Exophytic 

113 (31) 
249 (69) 

79 (35) 
148 (65) 

0.368 

Tumor size <6 cm 
>6 cm 

291 (80) 
75 (20) 

173 (76) 
54 (24) 

0.358 

Tumor stage Low stage  
(stages I-II) 
High stage  

(stages III-IV) 
 

239 (65) 
127 (35) 

 

150 (66) 
77 (34) 

 

0.859 

FIGO grade Grade 1 
Grade 2 

73 (20) 
293 (80) 

 

47 (21) 
180 (79) 

 

0.834 

Nuclear grade Grade 1 
Grade 2 
Grade 3 

52 (15) 
260 (74) 
38 (11) 

19 (9) 
175 (80) 
25 (11) 

0.094 



Myometrial 
invasion 

<50% 
≥50% 

220 (60) 
145 (40) 

129 (57) 
97 (43) 

0.248 

Necrosis Present 
Absent 

142 (39) 
223 (61) 

113 (50) 
113 (50) 

0.005 

Papillary growth Present 
Absent 

201 (55) 
164 (45) 

171 (75) 
56 (25) 

0.001 

MELF pattern of 
invasion 

Present 
Absent 

159 (46) 
190 (54) 

123 (56) 
98 (44) 

0.020 

Squamous 
differentiation 

Present 
Absent 

173 (47) 
193 (53) 

118 (52) 
109 (48) 

0.273 

LVI Present 
Absent 

178 (49) 
187 (51) 

120 (53) 
107 (47) 

0.353    

LUS involvement Yes 
No 

164 (52) 
150 (48) 

100 (48) 
107 (52) 

 

0.216 

Cervix involved Yes 
No 

70 (19) 
295 (81) 

35 (15) 
192 (85) 

0.146 

LN  
 

Positive 
Negative 

88 (24) 
278(76) 

65 (29) 
162 (71) 

0.247 

Recurrence Yes 
No 

82 (23) 
273 (77) 

36 (16) 
188 (84) 

0.044 

Recurrence site Vagina 
Other sites 

25 (31) 
55 (69) 

16 (44) 
20 (56) 

0.209 
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Tao brush endometrial cytology vs office endometrial biopsy: Comparing diagnostic performance in symptomatic 
women evaluated in the outpatient setting  
S.R. DeJonga, S.E. Kerra, G. Keeneya, M.R. Henrya, J. Zhanga, T.N. Kronemana, A.L. Weavera, N. Wentzensenb and J.N. Bakkum-
Gameza. aMayo Clinic, Rochester, MN, USA, bNational Cancer Institute, Bethesda, MD, USA  

Objective: To demonstrate performance of Tao brush cytology versus office biopsy in detecting endometrial pathology in 
symptomatic women 45 years of age and older.  

Method: Women ≥45 years presenting to an abnormal uterine bleeding (AUB) clinic for endometrial biopsy (EmBx) to assess 
for endometrial cancer (EC) were enrolled prospectively between February 2013 and August 2015. Only those who 
underwent Tao endometrial brushing for research, clinically indicated office EmBx, and surgery (D&C, operative hysteroscopy, 
or hysterectomy indicated by EmBx or clinical findings) were included in this study. EmBx were all interpreted per standard of 
care. Tao brush cytology specimens were blindly reviewed by up to 3 cytopathologists and scored as benign, atypical (favor 
benign), suspicious, positive for malignancy, or nondiagnostic with final score based on ≥2 pathologist consensus. EmBx 
diagnoses of atypical hyperplasia (AH), EC, and nondiagnostic were grouped as positive. Diagnostic performance of cytology 
and office EmBx was compared to surgical diagnosis (AH/EC positive) to determine sensitivity, specificity, and positive and 
negative predictive values (NPV) using both atypical or greater (plus nondiagnostic) and suspicious or greater (plus 
nondiagnostic) as cutoffs for positive.  

Results: Of 569 women enrolling, 98 met criteria for inclusion (mean age 56.5 years). Indications for evaluation included 37 
(37.7%) AUB, 52 (53.1%) postmenopausal bleeding, 8 (8.2%) thickened endometrial stripe, and 1 (1%) Lynch syndrome. 
Pathology diagnoses at surgery were 12 (12.2%) FIGO grade 1/2 EC, 2 (2.0%) high-grade EC, 1 (1.0%) AH, and 83 (84.7%) 
benign findings including benign polyps. Sensitivity and specificity to detect malignancy were 93.3% and 90.4%, respectively, 
in EmBx; 100% and 72.3%, respectively, on cytology using atypical and greater as positive; and 93.3% and 85.5%, respectively 
for suspicious or greater (Table 1).  

Conclusion: Tao brush endometrial cytology has a high sensitivity to detect AH/EC similar to office EmBx. This study had a 
higher prevalence of EC than a typical AUB population because of referral bias of including only patients having surgery for 



management. Further studies are needed to assess endometrial cytology combined with clinical and molecular biomarkers as 
warranted for screening an AUB population. 

Table 1. Performance Comparison of Office Endometrial Biopsy and Tao Brush Endometrial Cytology 
 Office 

Endometrial 
Biopsy (%) 

(95%CI) 

Tao Brush 
Endometrial 

Cytology Using 
Atypical or Greater 

(%)(95%CI) 

McNemar’s 
P Value 

Tao Brush 
Endometrial 

Cytology Using 
Suspicious or 

Greater (%)(95%CI) 

McNemar’s  
P Value 

Sensitivity 93.3 (68.1-99.8) 100% (78.2-100) 1.000 93.3 (68.1-99.8) 1.000 

Specificity 90.4 (81.9-95.8) 72.3% (61.4-81.6) 0.003 85.5 (76.1-92.3) 0.320 

Positive Predictive 
Value 

63.6 (40.7-82.8) 39.5% (24.0-56.6) -- 53.9 (33.4-73.4) -- 

Negative Predictive 
Value 

98.7 (92.9-100) 100% (94.0-100) -- 98.6 (92.5-100) -- 
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Marked inter- and intra-patient heterogeneity of T cell infiltrates in primary high-grade serous ovarian cancer  
P. Cybulska, K. LaVigne, T. Walther, H.A. Vargas, D.S. Chi, G.J. Gardner, Y. Sonoda, B. Weigelt, E. Sala and A.E. Snyder Charen. 
Memorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: Infiltration of primary high-grade serous ovarian cancer (HGSOC) by CD8-positive T cells is associated with 
improved prognosis, but most prior studies have been limited to a single sampled tumor per patient. In patients with 
metastatic disease, T cell activation by checkpoint blockade inhibitors targeting PD-L1 have shown limited success, with 
absent or mixed responses in the majority of patients. The ratio of CD8-positive effector T cells to CD4-positive, FOXP3-
positive regulatory T cells confers a greater likelihood of response to checkpoint blockade therapies. We hypothesized that 
primary HGSOCs display inter-site immune heterogeneity.  

Method: Immunofluorescent staining for CD8, CD4, and FOXP3 was performed on tumor samples collected prospectively from 
8 patients who underwent primary debulking surgery for HGSOC. Each tumor implant was sampled at 1–3 sites (median, 2), 
and each patient had 2–3 tumor implants (median, 3). Images were acquired on Pannoramic Flash 250, and regions of interest 
(ROI) containing tumor were manually outlined after review by the study pathologist. Cell subpopulations within ROI were 
counted using FIJI/ImageJ (NIH).  

Results: Tumors displayed a broad range of T cell infiltrates, with a minimum CD8 + T cell content of 0% and a maximum of 
16.5% of all nucleated cells: CD4 + T cells, 0–34.7% and CD4 + FOXP3 + T regulatory cells, 0–2.8%. Furthermore, individual 
patients displayed marked inter-site variation in T cell infiltrates, with a minimum 19-fold difference between sampled areas 
(CD8 + T, 19- to 83-fold; CD4 + FOXP3, 19- to 118-fold; and CD4 + FOXP3 + T, 90- to 120-fold). Five of 8 patients featured 
tumors that demonstrated no T regulatory cell infiltrate; of these, 2 patients had tumor deposits that displayed no T cell 
infiltrates at all. No consistent loss or gain of infiltrates was observed with progression from the ovaries to the omentum or 
other sites of disease spread.  

Conclusion: Multisite analysis of primary HGSOC demonstrates marked variability in T cell infiltrates, including CD8+, CD4+, 
and CD4 + FOXP3 + T regulatory cells. This inter- and intrapatient heterogeneity, with 2/8 patients harboring tumors with no 
T cell infiltrates at all, may explain the as-yet-limited success of checkpoint blockade in HGSOC and suggests that therapeutic 
development should focus on driving antitumor T cell populations into all tumor sites.

 

259 - Poster Session  
Endometrial cancer patients with a MELF gland pattern treated with hysterectomy only are at an increased risk of 
lymph node involvement  
S.E. Gennettea, J. Maksema, T. Scheunemana, D.A. Ossina, E. Friersonb, N.D. McKenziea, V.L. Schimpa and C.S. Bryanta. aUF Health 
Cancer Center at Orlando Health, Orlando, FL, USA, bUniversity of Central Florida, Orlando, FL, USA  



Objective: Microcytic elongated and fragmented (MELF) glands have been associated with increased risk of lymph node 
metastasis. This study aims to show that endometrial cancer with an MELF gland pattern represents a more aggressive cancer 
as evidenced by a significant increase in poor pathologic prognostic indicators at the time of diagnosis.  

Method: This study is a retrospective chart review of endometrial cancer patients diagnosed at our institution from January 
2014 to August 2016. All patients who underwent hysterectomy with surgical staging were included. Patient charts were 
reviewed for patient demographics, stage, grade, tumor size, depth of myometrial invasion, lymphovascular space invasion, 
lymph node metastasis, and MELF gland pattern. χ2 test was used to evaluate the statistical significance of known poor 
prognostic indicators between groups based on the presence or absence of an MELF gland pattern on pathologic review of the 
hysterectomy specimen.  

Results: There were 293 patients diagnosed with endometrial cancer during the study period. An MELF gland pattern was 
identified in 53 cases (18.1%). MELF gland cases were more likely to present with advanced-stage disease, 18.9% versus 9.4% 
(P = 0.04). An MELF gland pattern was more common in cases with greater than 50% myometrial invasion and 
lymphovascular space invasion, 50.9% versus 19.6% (P < 0.0001) and 50.9% versus 17.5% (P < 0.0001), respectively. Lymph 
node involvement in low-grade cancer was significantly increased in cases exhibiting an MELF gland pattern, 10% versus 2.7% 
(P = 0.04). Grade and tumor size were not statistically significant. Endometrial cancer cases were divided into those cases that 
qualify, according to NCCN guidelines, for observation when surgical staging was not performed. Fifty percent of observation 
cases exhibiting an MELF gland pattern were found to have lymph node involvement compared to 0% of cases without an 
MELF gland pattern (P < 0.0001).  

Conclusion: An MELF gland pattern in an endometrial cancer hysterectomy specimen appears to be associated with poor 
prognostic factors and may have clinical utility for risk stratification. Further investigation is warranted to validate the 
significance and determine the clinical implications.

 

260 - Poster Session  
A single institution’s experience with a fast, effective carboplatin desensitization protocol and identification of risk 
factors for high-grade hypersensitivity reactions  
G. Altwergera, G.M. Gresselb, D.P. Englishc, W.K. Nelsona, G. Menderesa, J.D. Blacka, A. Santina, P.E. Schwartza and E.S. Ratnera. 
aYale University School of Medicine, New Haven, CT, USA, bMontefiore Medical Center, Bronx, NY, USA, cStanford University School 
of Medicine, Stanford, CA, USA  

Objective: Hypersensitivity reactions (HSR) to platinum agents can be dangerous and may lead to discontinuation of 
efficacious platinum-based regimens. The carboplatin desensitization (CD) protocol presented allows patients with either a 
positive skin test or a prior HSR, during standard platinum infusion, to safely and effectively continue with carboplatin 
infusion. In addition, newly described factors can help identify patients at risk for developing moderate- to severe-grade 
reactions during CD.  

Method: A retrospective review was performed on patients with gynecologic cancer who underwent CD between 2005 and 
2014 using a 4-step dilution process over 3.5 hours.  

Results: For 129 patients who underwent CD, 788 cycles were completed. The desensitization protocol prevented HSR in 753 
(96%) of these cycles. Patients finished an average of 6.1 cycles (SD ± 4.55, range 0–23) during CD. Most received their first CD 
cycle in the inpatient setting and thereafter transitioned to an outpatient setting. Of the 56 patients who had reactions during 
their standard carboplatin infusions, 42 (75%) had no reaction during desensitization (Figure 1A). Of the patients with 
positive skin tests (73 out of 129), 52 (71.2%) had no reactions during CD (Figure 1B). Patients with moderate and severe HSR 
(grade 2 through 5) were found to be 10.7 years younger than patients who had grades 0 or 1 HSR (52.3 vs 63, P = 0.0307). 
One patient death occurred due to preexisting pulmonary hypertension during her thirteenth desensitization cycle.  

Conclusion: CD can be completed safely and effectively in 3.5 hours. The majority of patients with carboplatin 
hypersensitivity reactions and positive skin tests completed the CD protocol without HSR. In addition, these patients 
underwent the largest number of HSR-free CD cycles (753/788) reported in the literature for müllerian malignancies. 
Furthermore, age has been identified as a risk factor for severity of HSR during CD. Age can be employed, along with other 
medical comorbid conditions, such as preload-dependent cardiac conditions, as a factor to aid gynecologic oncologists in risk 
stratifying patients planning to undergo CD. 



 

Fig. 1. Carboplatin desensitization (CD) prevents hypersensitivity reactions (HSR) in patients with prior carboplatin HSRs. CD 
also has comparable HSR prevention rates in patients with prior positive skin tests. (A) Percentage of patients with HSRs 
during standard carboplatin infusions (black bars) compared with the same patients undergoing carboplatin desensitization 
(CD) (dark grey bars), inlaid with grading system for carboplatin hypersensitivity reactions. (B) Percentage of patients with 
HSRs during CD in patients with a history of a positive skin tests (light grey bars). One hundred and twenty-nine (129) 
patients undergoing carboplatin desensitization were analyzed from 2005 to 2014 at Yale-New Haven Hospital.   
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Septin 2 overexpression promotes serous and clear cell ovarian cancer tumorigenesis  
E. Cantilloa, N. Romanoa, J. Ribeirob, K. Kimc, N. Yanob, R. Singhc and R.G. Moorec. aBrown University, Women and Infants Hospital, 
Providence, RI, USA, bBrown University, Women and Infants Hospital, Providence, RI, USA, cUniversity of Rochester Medical Center, 
Rochester, NY, USA  

Objective: Human epididymis protein 4 (HE4) overexpression has been found to promote tumorigenesis and induce cisplatin 
resistance in ovarian cancer (OC) cell lines, while its inhibition has been shown to suppress tumor growth. Proteomic analysis 
of HE4 shows considerable Septin 2 expression compared to other elucidated proteins. Septins are a conserved group of GTP-
binding and filament-forming proteins implicated in several key cellular functions such as cytokinesis, polarity determination, 
and membrane dynamics. The objective of this study was to examine the role of Septin 2 in ovarian cancer tumorigenesis.  

Method: Microarray and immunohistochemistry (IHC) techniques were utilized to compare Septin 2 expression across 
various OC subtypes. Protein-protein interaction of HE4 with Septin 2 was determined by colocalization and co-
immunoprecipitation (co-IP). SKOV3 cells were used to investigate the serous OC subtype. Septin 2 levels in HE4 
overexpressing SKOV3 ovarian cancer cells was examined by Western blot. Tumor proliferation assays were conducted on 
SKOV3 wildtype and Septin 2 knockout (KO) clones developed from CRISPR/Cas technology. Immunohistochemistry (IHC) 
was used to examine Septin 2 expression in clear cell ovarian cancer.  

Results: Within a tumor microarray using normal ovarian tissue as a control, statistically significant Septin 2 expression was 
seen in the serous adenocarcinoma (P = 0.004) and clear cell (P = 0.004) subtypes. Significant in vivo interaction between HE4 
and Septin 2 was observed in SKOV3 cells. Furthermore, Septin 2 expression is increased in SKOV3 cells compared to Septin 2 
KO clones. Tumor proliferation assays comparing SKOV3 cells to the 2 KO clones found a statistically significant difference in 
tumor proliferation at 72 and 96 hours in both cohorts (P < 0.05). Septin 2 expression in clear cell OC tissue was found to be 
statistically significant compared to benign serous ovarian neoplasm (P < 0.01) and normal ovarian tissue (P < 0.01). (See Fig. 
1.)  



Conclusion: Septin 2 overexpression induces tumor proliferation in serous OC. Whether this occurs via an HE4 mediated 
response is unclear. The significantly elevated levels of Septin 2 in clear cell OC, not typically HE4 overexpressing and for 
which no effective tumor marker exists, are provocative. These findings suggest that Septin 2 may play an independent role in 
OC proliferation.   

 

Fig. 1.
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Surrogates of progression-free survival in endometrial cancer patients: An evaluation of necrosis and other measures 
of tissue composition  
E.R. Penicka,b,c, C. Tianb, G. Wangb, N.W. Batemand, P. Mhawech-Faucegliae, G. Gistb, T.P. Conradsb,c,f,g,h, C.A. Hamiltona,b,c,g, G.L. 
Maxwellb,c,f,g,h and K.M. Darcyb,c,g. aWalter Reed National Military Medical Center, Bethesda, MD, USA, bGynecologic Cancer Center 
of Excellence, Bethesda, MD, USA, cUniformed Services University of the Health Sciences, Bethesda, MD, USA, dGynecologic Cancer 
Center of Excellence, Murtha Cancer Center, Walter Reed National Military Medical Center, Uniformed Services University of the 
Health Sciences, Annandale, VA, USA, eLAC+USC Medical Center, Los Angeles, CA, USA, fInova Fairfax Hospital, Falls Church, VA, 
USA, gMurtha Cancer Center, Bethesda, MD, USA, hInova Schar Cancer Institute, Fairfax, VA, USA  

Objective: Endometrial cancer (EC) is a heterogenous disease that varies in tumor composition, cellular density and 
infiltration of stromal cells, immune cells, vascular system, and lymphatics. The goal of this study was to determine whether 
the composition of endometrial tumors that undergo molecular annotation have potential prognostic value as a surrogate for 
clinical outcome in patients with EC.  

Method: Tissue composition for frozen tumors submitted for molecular annotation and clinical outcome were downloaded 
from The Cancer Genome Atlas (TCGA) Uterine Corpus Endometrial Carcinoma project. Participating sites submitted 
representative frozen primary tumors that were scored by TCGA pathologists for percent tumor cellularity, necrosis, stromal 
cells, lymphocytes, monocytes and neutrophils. The relationship between these measures of tissue composition and clinical 
outcome was evaluated using the log-rank test and Cox modeling. Relationships with clinical characteristics were evaluated 
using Fisher’s exact testing.  

Results: There were 547 evaluable EC patients, including 28% with advanced stage, 75% with endometrioid histology, and 
21% with serous cancers. High tumor cellularity, defined as >80% neoplastic cellularity, was observed in 45% of the 
patients. Patients with high- versus low-tumor cellularity had similar progression-free (PFS) and overall survival (OS). There 
were 66% of cases with necrosis, 72% with stromal cells, 46% with monocytes, 51% with neutrophils, and 71% with 



lymphocytes. Presence versus absence of necrosis, stromal cells, or neutrophils in a frozen research tumor sample was 
associated with worse PFS and an increased risk of disease progression (Fig. 1). The presence of necrosis in the research 
sample was an independent surrogate of poor PFS in EC patients standing up to adjustments for stage, cell type, grade, and 
myometrial invasion (HR ratio = 1.56, P = 0.044). Necrosis was more common in patients with advanced-stage (P = 0.012), 
higher grade (P < 0.0001), and more myometrial invasion (P < 0.0001).  

Conclusion: The presence versus absence of necrosis in a tumor sample submitted for molecular annotation provides a 
promising surrogate of poor versus good prognosis for endometrial cancer patients that is independent of stage, cell type, and 
tumor grade. 

 

Fig. 1.  Progression-free survival (PFS) for women with no necrosis (blue line) vs with necrosis (red line) in their TCGA frozen 
tumor sample were compared using log-rank test and Cox modeling was performed in 547 endometrial cancer patients with 
stage I-IV disease. HR: hazard ratio, CI: confidence interval, MI: myometrial invasion.
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Laparoscopic interval debulking surgery after neoadjuvant chemotherapy in advanced ovarian cancer  
R. Niteckia, A. Melameda, D.M. Boruta IIb, M.G. del Carmenb, R.M. Clarkb, W.B. Growdonc, A. Goodmanb, J.O. Schorgea and J.A. 
Rauh-Haina. aMassachusetts General Hospital, Boston, MA, USA, bMassachusetts General Hospital/Harvard University, Boston, MA, 
USA, cHarvard Medical School, Boston, MA, USA  

Objective: To determine whether laparoscopic interval debulking surgery is associated with survival among women with 
advanced epithelial ovarian cancer.  

Method: In this retrospective cohort study, we used the National Cancer Data Base to identify patients diagnosed with stage 
IIIC and IV epithelial ovarian cancer between 2010 and 2012 who underwent neoadjuvant chemotherapy and interval 
debulking. The primary outcome was overall survival, and main analysis was based on intention-to-treat. Secondary outcomes 
included readmission, duration of hospitalization, 90-day mortality, and residual disease status. We used the Kaplan-Meier 
method and Cox regression models in survival analyses. At a significance of 0.05, this study had 80% power to detect an 8% 
difference in 36-month survival.  

Results: We identified 3,071 women meeting inclusion criteria, of whom 450 (15%) underwent surgery initiated 
laparoscopically. With median follow-up of 32 months, we found no difference in unadjusted (HR = 1.12, 95% CI 0.96–1.31, P = 
0.15) and adjusted (HR = 1.09, 95% CI 0.93–1.28, P = 0.26) survival for laparoscopy compared to laparotomy. Three-year 
overall survival was 47.5% (95% CI 41.4–53.5) and 52.6% (95% CI 50.3–55.0) for laparoscopy and laparotomy, respectively. 
Postoperative hospitalization was shorter in the laparoscopy group (median 4 vs 5 days, P < 0.001). There were no differences 
in frequency of readmission (P = 0.26), death within 90 days of surgery (P = 0.93), or residual disease status (P = 0.29).  



Conclusion: In selected patients with advanced ovarian cancer, laparoscopic interval debulking after neoadjuvant 
chemotherapy may be a safe alternative to laparotomy.
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Ultrasound surveillance of ovarian abnormalities characterized by stable morphology or morphologies changing 
between cysts, septated cysts, cysts with solid structure or solid structures  
M.S. Johnsona, E. Ritterb, B.L. Headleya, M. Altmana, H. Palalaya, E. Uelanda, L. Haggenjosa, E. Harveyb, R.M. Orea, T. Fredericksc, 
L.A. Baldwina, C.P. Desimonea, R.W. Millera, F.R. Uelanda, R. Kryscioa, J.R. Vannagella and E.J. Pavlikc. aUniversity of Kentucky 
Medical Center, Lexington, KY, USA, bUniversity of Kentucky College of Medicine, Lexington, KY, USA, cUniversity of Kentucky, 
Lexington, KY, USA  

Objective: To estimate surveillance intervals from time to resolution of ovarian abnormalities identified by ultrasound that 
demonstrated either stable or changing morphologies.  

Method: A total of 44,475 individuals received 270,302 ovarian screens by transvaginal ultrasonography, representing 
264,623 screening years. Ovarian abnormalities that demonstrated changes in morphology and either resolved (n = 1,117) or 
persisted (n = 7,307) were compared to ovarian abnormalities with stable morphology that resolved (n = 1,800) or persisted 
(n = 2,634) (SGO 2016 Abstract 244). Significance was determined by χ2 testing.  

Results: A total of 1,117 resolving ovarian abnormalities that were characterized by multiple changes in structure types 
(cysts, 503; cysts with septation, 396; cysts with solid areas, 180; cysts with solid abnormalities, 38) were examined to 
determine time to resolution. All structure types that resolved received a total of 5,658 scans by transvaginal sonography, and 
surveillance of these ovarian abnormalities averaged 5.1 scans (see Table 1). For abnormalities that showed changes in 
morphology, cyst resolution was longer than the resolution of cysts with septations and cysts with solid areas (significant, P > 
0.02, α 2-tailed), but not significant for solid abnormalities due to the small sample size. Resolution times of abnormalities 
with changing morphology paralleled those with a stable morphology (shown in parenthesis), but were longer for cysts and 
cysts with septations. Half of the cysts and cysts with septations that changed morphology type resolved in ~24 months, while 
over 75% resolved in 4+ years and the remainder took longer than 5 years. Half of the unstable cysts with solid areas resolved 
in 8 months. Half of the unstable solid structures resolved in 18 months. Resolution time increased by 10 months with cysts 
and cysts with septations that had changes in morphology compared to those with unchanging morphology.  

Conclusion: When the morphology of an ovarian abnormality is changing, time to resolution increases for cysts and cysts with 
septations. The expectation is that half will resolve within 24 months regardless of complexity. Half of the remainder will 
resolve under a 4-year surveillance plan. The remainder will persist for more than 5 years before resolving and should be 
subject to continuing surveillance. 

Table 1. 

Resolution Time    
Type of Structure Cyst Cyst & Septation Cyst & Solid Solid 
Women, n=  292 215 104 21 
Scans, n= 2643 1937 882 196 
Structures, n = 503 396 180 38 
Average Scan Number 5.3 4.9 1.2 5.2 
Mean + SEM, months 
(Unchanging structure) 

36.4+1.7* 
(31.0+0.97) 

33.6+1.8* 
(26.5+1.6) 

25.3+1.4** 
(23+2.7) 

27.8+5.3** 
(26.4+7.2) 

Range ( months) 0.9-234 0.6-219 0.4-167 0.7-132 
Median ( months) 23.8 22.3 7.7 16.8 
75th percentile 49.6 42.3 16 30.4 
90th percentile 85.4 76.6 39.2 94.8 

Chi-square nonparametric test: * P < 0.05; **not significantly different changing vs unchanging. 
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Aborted upfront debulking does not reduce likelihood of optimal interval debulking compared with planned 
neoadjvuant chemotherapy  
E.J. Divera,b, L.M. Doylec, A.J. Bregarb, J.O. Schorgea, D.M. Boruta IId, J.A. Rauh-Haina and W.B. Growdonb. aMassachusetts General 
Hospital, Boston, MA, USA, bHarvard Medical School, Boston, MA, USA, cBrigham and Women's Hospital/Harvard Medical School, 
Boston, MA, USA, dMassachusetts General Hospital/Harvard University, Boston, MA, USA  

Objective: The objective of this investigation was to characterize the patterns of neoadjuvant chemotherapy utilization and 
determine how upfront attempt at surgical cytoreduction aborted after nonmaximal effort affects future surgical outcome.  

Method: With institutional review board approval, we conducted a retrospective review of all women who underwent surgical 
care for ovarian cancer at our institution from 2002 to 2015. We identified the cohort that underwent any neoadjuvant 
chemotherapy (NACT) cycles prior to cytoreductive surgery and extracted clinically relevant variables. Parametric and 
nonparametric testing was utilized to associate clinical variables as appropriate, and survival was analyzed utilizing the 
Kaplan-Meier method and with Cox proportional hazard modeling.  

Result: We identified 887 women who underwent surgery as part of upfront management of ovarian cancer at our institution. 
Within this cohort, 82 (9%) underwent interval debulking surgery (IDS) following neoadjuvant chemotherapy, and of these, 
13 (16%) women underwent an initial attempt at cytoreduction that was abandoned due to unresectable disease. All patients 
presented with stage 3 or 4 disease. The majority (65%) of women underwent 3 cycles of chemotherapy prior to IDS. 
Following IDS, 32 (39%) achieved no residual disease (NRD); 40 (49%) achieved an optimal cytoreduction to <1 cm; and 10 
(12%) underwent a suboptimal resection. Although aborted upfront surgery did not associate with the ability to attain an 
optimal IDS (P = .10), a statistical trend was observed suggesting only a 15% chance of achieving NRD (P < 0.07). Median 
overall survival (OS) was 2.25 years, and aborted initial attempt was not associated with survival (log rank P = 0.76).  

Conclusion: These data suggest that an aborted, nonmaximal upfront attempt at cytoreduction of stage 3 or 4 ovarian cancer 
does not appear to portend different survival outcomes compared to a cohort of patients who underwent NACT, although 
there is a trend toward an inability to achieve NRD at IDS.
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Mutation profiling of uterine lavage fluid detects early-stage endometrial cancers and discovers a prevalent 
landscape of driver mutations in women without cancer  
J. Martignettia,b, N. Naira,c, O.C. Vanegasa, D. Rykunova, M.J. Dashkoffa, S. Camachoa, T. Harkinsd, C. Schumacherd, J. Irishd, E. 
Pereiraa, S. Kendalla, T. Kalira, R. Sebraa, B. Revaa and P. Dottinoa. aIcahn School of Medicine at Mount Sinai, New York, NY, USA, 
bWestern Connecticut Health Network, Danbury, CT, USA, cSociety of Gynecologic Oncology, Chicago, IL, USA, dSwift Biosciences, 
Ann Arbor, MI, USA  

Objective: Endometrial cancer is the most common gynecologic malignancy, and its incidence and associated mortality are 
increasing. The comprehensive, genomics-based analysis by The Cancer Genome Atlas (TCGA) revealed many of the molecular 
defects that define this cancer. Based on these cancer genome results and in a prospective study, we sought to use ultradeep, 
targeted gene sequencing to detect somatic mutations in uterine lavage fluid obtained from women as a means of molecular 
screening and diagnosis.  

Method: Uterine lavage and paired blood samples were collected and analyzed from 107 consecutive patients who were 
undergoing hysteroscopy and curettage for diagnostic evaluation. Cellular and cell-free DNA (cfDNA) were isolated from each 
lavage. Two targeted next-generation sequencing (NGS) gene panels, 1 of 56 genes and the other of 12 genes, were used for 
ultradeep sequencing. Orthogonal mutation validation was performed using dPCR and Sanger sequencing.  

Results: Seven patients were diagnosed with endometrial cancer based on classic histopathologic analysis; 6 of these patients 
had stage IA cancer. All 7 patients were found to have significant cancer-associated gene mutations in their lavage. In the 4 in 
which adequate tumor sample was available, all tumor mutations were present in the uterine lavage. Intriguingly, 51 patients 
without cancer had relatively high allele frequency (1.0%–30.4%) cancer-associated mutations. Increasing age (P = 0.005) and 
postmenopausal status (P = 0.007) were significantly associated with driver/potential driver mutations. (See Fig. 1.)  

Conclusion: Using ultradeep NGS, we identified somatic mutations in DNA extracted both from the uterine lavage. Using our 
targeted sequencing approach, high allele frequency driver mutations were identified in the lavage fluid of approximately half 
of the women without a cancer diagnoses. Driver mutations were identified in all 7 women with a histopathologic cancer 
diagnosis. Increasing age and postmenopausal status were significantly associated with the presence of these cancer-



associated mutations suggesting the prevalent existence of a premalignant landscape in women without clinical evidence of 
cancer. Given that a uterine lavage can be performed in an office-based setting, our findings suggest the possibility of this 
approach for future screening for endometrial cancer, possibly premalignant lesions, and for gaining further insight into the 
steps leading to cancer development and/or its interruption. 

 

Fig. 1.
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Pain persisting after the resolution of ovarian abnormalities  
R.M. Orea, E. Uelanda, B.L. Headleya, M. Altmana, H. Palalaya, L. Haggenjosa, L.A. Baldwina, R.W. Millera, C.P. Desimonea, M.S. 
Johnsona, T. Fredericksa, F.R. Uelanda, J.R. Vannagella and E.J. Pavlikb. aUniversity of Kentucky Medical Center, Lexington, KY, USA, 
bUniversity of Kentucky, Lexington, KY, USA  

Objective: To determine whether pain continues when ovarian abnormalities spontaneously resolve during surveillance with 
transvaginal ultrasound.  

Method: Ovarian abnormalities were identified in a population of 44,475 individuals who had received 270,302 ovarian 
screens by transvaginal ultrasonography, representing 264,623 screening years. Participants reported the presence or 
absence of abdominal pain using a detailed questionnaire (Goff, Clin Obstet Gynecol 55, 36–42, (2012). χ2 testing was used for 
all comparisons.  

Results: A total of 8,067 women with a documented 20,303 ovarian abnormalities were studied by questionnaire with 2,737 
reporting symptoms of abdominal pain. Ovarian abnormalities included women with cysts (n = 5,033), cysts with septations (n 
= 1,931), cysts with solid areas (n = 900), or solid ovarian structures (n = 203). Women with multiple ovarian abnormalities 
were recorded as individual events. Abnormalities were followed through 31,627 sonographic exams (average = 3.9 exams). 
The majority of women (96.2%, 2,634/2,737) reported resolution of pain when the ovarian abnormality spontaneously 
resolved. There were no differences in frequency of pain with regard to type of ovarian abnormality (P = .28153; Table 1). For 
those reporting pain versus no pain after resolution, there were differences observed in BMI (P = .056) and volume of the 
abnormality prior to resolution (P < .0001), but not patient age (P = .19730). After the ovarian abnormality was no longer 
visualized, women were less likely to report pain with BMI <25 or when the abnormality had been small (<20 mL).  

Conclusion: One-third of women monitored by serial transvaginal sonography have pain associated with their ovarian 
abnormality. When the abnormality is followed to resolution, associated abdominal pain disappears in 96% of cases. The 



frequency of pain resolution does not appear to be related to the type of ovarian cyst, but may be associated with the volume 
of the ovarian abnormality. 

Table 1. Reported Pain in Ovarian Abnormalities That Resolved in 44,475 women. 

Type of Structure Cyst 
Cyst & 

Septation Cyst & Solid Solid 
Women 5033 1931 900 203 
Scans, n= 21954 5907 3027 739 
Resolved Structures, n = 1791 762 302 62 
Reported pain after 
resolution 65 (3.6%) 30 (3.9%) 5 (1.7%) 

3 
(4.8%) 
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Granulosa cell tumors: A SEER data review of prognostic parameters in 1815 patients  
S. Sakra, Z. Al-Wahabb, E. Abdulfataha, B.P. Rosenc, R.T. Morrisd, A.R. Munkarahe and R. Ali-Fehmia. aWayne State University 
School of Medicine, Detroit, MI, USA, bWilliam Beaumont Hospital, Royal Oak, MI, USA, cPrincess Margaret Hospital, Toronto, ON, 
Canada, dKarmanos Cancer Center/Wayne State University, Detroit, MI, USA, eHenry Ford Health System, Detroit, MI, USA  

Objective: To identify the clinicopathological variables affecting prognosis and survival outcomes in patients with granulosa 
cell tumors.  

Method: The Surveillance, Epidemiology and End Results (SEER) database was searched for patients diagnosed with adult 
(AGCT) and juvenile (JGCT) granulosa cell tumors. Demographic characteristics and prognostic factors including age, race, 
marital status, FIGO stage, surgery, tumor size, and lymphadenectomy were analyzed using log rank and Kaplan-Meier curves 
for overall survival (OS) and Cox regression analysis.  

Results: There were 1,794 and 21 patients identified with AGCT and JGCT, respectively. Of all the AGCT patients, 1,081 
(60.2%) were unstaged, 395 (22%) stage I, 80 (4.5%) stage II, 158 (8.8%) stage III, and 80 (4.5%) stage IV. Patients with AGCT 
older than 50 years had better 10-year OS than patients younger than 50 years (85.3% vs 63.8%, P < 0.05; HR = 2.4, P = 0.003), 
whereas patients with JGCT had a 3-year OS of 63.4%. Surgically staged I-II patients had better survival compared to 
nonstaged and advanced-stage III-IV patients (HR =10.6, P = 0.0005; 10-year OS = 93.8%, 69.9%, and 49.4%, respectively, P < 
0.05). No survival difference was noted between stages IA, IB, and IC nor between Caucasians and African-Americans. Patients 
with tumors greater than 5 cm had significantly worse 10-year OS (98.1% vs 85.1%, P < 0.05). Lymphadenectomy in AGCT was 
associated with significantly better OS (89.8% vs 71.2%, P < 0.05). Regression analysis revealed that older age (>50 years), 
early stage, and lymphadenectomy were independently associated with better OS (HR = 0.41, 0.01, and 0.49, respectively, P < 
0.05). Clinically apparent stage I (unstaged) patients had worse 10-year OS, 70.3%, compared to surgical stage I patients, 
89.3% (P < 0.05). (See Fig. 1.)  

Conclusion: Patients with clinical early-stage disease had significantly shorter OS compared to those with surgically 
confirmed early-stage disease. Age, stage, and lymphadenectomy were independent predictors of survival outcome. 



 

Fig. 1.
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The DEK oncoprotein functions in ovarian cancer tumorigenesis  
K.E. Hacker, D. Rastedt, L. Tan, A. Saha, D.M. Markovitz and K. McLean. The University of Michigan Hospitals, Ann Arbor, MI, USA  

Objective: The DEK oncoprotein has multiple cellular functions including a critical role in nonhomologous end joining-
mediated DNA damage repair. Overexpression of DEK has been reported in multiple tumor types, including epithelial ovarian 
cancers. We sought to determine the role of DEK in ovarian cancer.  

Method: A tissue microarray containing normal ovary specimens (n = 108) and epithelial ovarian cancers (n = 91) was stained 
for DEK expression and scored. DEK expression in ovarian cancer cell lines and cultured normal ovarian surface epithelium 
cells was determined by immunoblotting. To assess the impact of DEK levels on cell growth, small inhibitory RNA (siRNA) and 
small hairpin RNA (shRNA) approaches were utilized to decrease DEK expression in ovarian cancer cell lines CAOV3, OVCAR8 
and COV362. After treatment with control si/shRNA and DEK si/shRNA, cell viability assays were performed without and with 
concurrent treatment with cisplatin, etoposide, doxorubicin, or panobinostat. Apoptosis was measured by caspase 3 
immunoblotting and annexin V staining. The role of DEK was assessed in a mouse xenograft model by subcutaneous injections 
of CAOV3 cells stably expressing shRNA targeting DEK or control shRNA. Tumor growth was monitored over time, and tumors 
were analyzed by immunohistochemistry.  

Results: Primary epithelial ovarian cancers express elevated levels of DEK compared to normal ovarian tissue in a tissue 
microarray (P < 0.0001). DEK is also overexpressed in ovarian cancer cell lines. Decreasing DEK expression levels in ovarian 
cancer cell lines slow cell growth and induce apoptosis; these effects are enhanced with concurrent chemotherapy treatment. 
In a mouse xenograft model, decreased DEK expression levels result in slower tumor growth (P < 0.05) and smaller tumors (P 
< 0.05) compared to tumors retaining DEK expression.  

Conclusion: The DEK oncogene is overexpressed in primary epithelial ovarian cancers and ovarian cancer cell lines. 
Decreasing DEK expression in vitro leads to increased chemosensitivity and induction of apoptosis. In addition, decreased DEK 
expression slows in vivo tumor growth in a mouse xenograft model. Together these results suggest DEK may be a potential 
therapeutic target for the treatment of epithelial ovarian cancer.
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Does histologic subtype affect the risk of lymph node metastasis in apparent stage I epithelial ovarian cancer?  
A. Melameda,b, A.E. Rizzoa,b,c, J.O. Schorgea,b, M.G. del Carmena,b, A. Goodmana,b, A.J. Bregara,b, E.J. Divera,b and J.A. Rauh-Haina,b. 
aMassachusetts General Hospital, Boston, MA, USA, bHarvard Medical School, Boston, MA, USA, cBrigham and Women's Hospital, 
Boston, MA, USA  

Objective: To evaluate the risk of lymph node metastasis in clinical stage I epithelial ovarian cancer by histologic subtype.  

Method: The National Cancer Data Base public use file was used to identify all patients who underwent surgery for clinical 
stage I epithelial ovarian cancer between 2004 and 2013. Patients who did not have lyphadenectomy, patients with other 
malignancies, and patients without pathologically confirmed cancer were excluded. Histologic subtypes were categorized as 
serous, endometrioid, clear cell, and mucinous carcinoma. We investigated associations between pathologic characteristics 
and lymph node metastasis with the χ2 test and multiple logistic regression.  

Results: We identified 3,793 women who underwent surgery for clinical stage I epithelial ovarian cancer including 1,309 
serous (34.5%), 1,120 endometrioid (29.5%), 925 clear cell (24.4%), and 439 mucinous carcinomas (11.6%). The median age 
was 55 years (intraquartile range 48–63), and 83.7% of patients were non-Hispanic whites. The frequency of lymph node 
metastasis differed significantly among subjects with different histologic subtypes (P < 0.001). Patients with serous carcinoma 
had the highest risk of lymph node metastasis (15.8%, 95% CI 13.9–17.9). Patients will all other histologic subtypes were at 
lower risk of lymph node metastasis: endometrioid 1.6% (95% CI 1.0–2.5), clear cell 3.0% (95% CI 2.1–4.4), and mucinous 
2.7% (95% CI 1.6–4.7). Histologic grade (P = 0.02), pathologic T stage (P < 0.001), and histologic subtype (P < 0.001) were all 
independent predictors of lymph node metastasis.  

Conclusion: The frequency of lymph node metastasis among women with clinical stage I epithelial ovarian cancer varies 
significantly by histologic subtype. Women with serous carcinomas are at substantially higher risk of lymph node metastasis 
than other histologic types.
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Biologically relevant, ovarian cancer-specific targets identified through a functional genomic screen  
K.C. Fuh, A. Lohrey, D. Wilke, M. Ilagan, A.R. Hagemann, C.K. McCourt, P.H. Thaker, D.G. Mutch, M.A. Powell and G.D. Longmore. 
Washington University School of Medicine in St. Louis, St. Louis, MO, USA  

Objectives: To identify biologically relevant ovarian cancer-specific genes involved in invasion by incorporating tumor 
microenvironment cells cultured from human omentum.  

Method: Primary fibroblasts cultured from the human omentum were plated as 1 component to recapitulate the tumor 
microenvironment. A small interfering RNA (siRNA) panel targeting 735 genes encoding kinases was used. Three ovarian 
cancer cells with known metastatic capabilities were selected and stably labeled with GFP. Following exposure to siRNA, 
ovarian cancer cells are overlaid upon omentum-derived fibroblasts. After 72 hours of invasion, a wash step was performed, 
and the functional readout of the intensity of fluorescence was performed. Data were analyzed by expressing the effect of 
increased or decreased attachment using the median average deviation (MAD).  

Results: MAD values were generated for each gene. A baseline MAD value of 0 was used, and positive MAD values denoted 
genes that influenced an increase in adhesion when knocked down, whereas negative values represented genes that had 
decreased adhesion when knocked down. Negative controls for invasion were used and found to have a MAD value of 0.52 for 
mock transfection reagent control and 2.45 for siNEG control. Positive controls for early invasion had a MAD value of −6.13 for 
siB1-integrin and −8.91 for an inhibitor of attachment, canthardin. Of the 735 genes, we found 17 genes with MAD values 
above +3 and 19 genes with MAD values below −3. Of these hits, JAK1 and Wee1 were identified. JAK1 has been found to affect 
invasion, migration, and metastasis in preclinical ovarian cancer models. An inhibitor to Wee1 is currently in a phase II trial in 
relapsed ovarian cancer. Both targets confirm that biologically relevant genes can be identified by incorporating the tumor 
microenvironment. In addition, across 3 cell lines, we identified kinases that overlapped in at least 2 cell lines with a MAD of –
1.85 and lower. There were 94 kinases identified: 9 with a role in adhesion, 7 in immune response, 17 in proliferation, 6 in 
apoptosis, 16 in metabolism, 33 in cell cycle, 2 in migration, 3 in ribosomal, and 1 in autophagy.  

Conclusion: By incorporating the tumor microenvironment into a functional genomic screen, biologically relevant genes 
specific to ovarian cancer invasion can be identified as potential novel therapeutic targets.
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The impact of tumor fragments in the lumen of fallopian tubes on recurrence and survival in type I and type II 
endometrial cancers  
J.D. Blacka, R. Passarellia, L. Lua, B. Albrightb, S. Gyslera, M.E. Whickera, G. Altwergera, G. Menderesa and P.E. Schwartza. aYale 
University School of Medicine, New Haven, CT, USA, bHospital of University of Pennsylvania, Philadelphia, PA, USA  

Objective: The objective of this study was to evaluate for the presence of tumor fragments (floaters) within the lumen of 
fallopian tubes and to evaluate their impact in relation to disease recurrence and death.  

Method: A single institution retrospective review of 1,100 consecutive endometrial cancer cases from January 2005 to 
December 2010. Pathology reports were reviewed and subjects for study were identified based on the presence of floaters 
within the lumen of the fallopian tube. Univariate and multivariate analyses were completed using standard logistic regression 
models and Cox regression models. Interaction tests were also completed.  

Results: In total there were 619 cases of type I disease and 256 cases of type II disease. Among these, 21 cases (2.4%) of 
floaters were identified. Overall there was an increased likelihood of having floaters present in type II versus type I cancers 
(3.1% vs 2.1%, respectively, NS). They were equally common in stage III and IV disease (type I, 6.2%, and type II, 7.0%, NS) 
and 2 times more common in type I cancer in stage I and II disease (type I, 1.3%, and type II, 0.6%, P = 0.008). When floaters 
are present in type II cancers, there is an increased risk of recurrence (HR = 8.66, CI 3.50–21.48, P < 0.0001) and death (HR = 
5.27, CI 2.15–12.90, P = 0.0003). There is not an increased risk of recurrence (HR = 0.67, CI 0.09–4.82, P = 0.692) or death (HR 
= 1.54, CI 0.49–4.85, P = 0.459) in type I cancers with floaters present. When matched by type and stage, there is no difference 
in the risk of recurrence or death when floaters are present.  

Conclusion: Overall, the presence of floaters is more common in type II endometrial cancers. However, in early-stage disease 
they are more common in type I cancers. Based on this small dataset, it does not appear that floaters play a role in the 
recurrence rate or death rate in patients with type I disease. In type II disease, it is more likely that the aggressiveness of the 
disease combined with the advanced stage at presentation results in an increased risk of recurrence and death and not the 
presence of floaters. Further pooled-data studies are warranted. 
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Nuclear SYK phosphorylation is associated with poor survival in high-grade serous ovarian cancer  
Y. Yua, Y. Suryoa, B. Davidsonb, A.A. Africanoa, A.N. Fadera, T.L. Wanga and I.M. Shiha. aJohns Hopkins School of Medicine, 
Baltimore, MD, USA, bNorwegian Radium Hospital, Oslo, Norway  

Objective: Spleen tyrosine kinase (SYK) has emerged as a cancer-associated kinase of which aberrant activity contributes to 
tumor development and drug resistance in several types of human cancer including ovarian carcinoma. To better understand 
the mechanism of how the SYK pathway participates in tumor progression, we studied the biochemistry and transcriptional 
regulation of SYK in high-grade ovarian serous carcinoma.  

Method: Immunohistochemical (IHC) analyses were performed for phosphorylated SYK (Y525/526) and total SYK levels in 
ovarian carcinomas and tumor ascites formalin-fixed paraffin embedded tissues. The relative expression of SYK long and short 
isoforms in peritoneal ascites and cell lines were examined by reverse transcriptase-PCR. Transcriptome analysis of gene 
regulated by SYK inhibition was carried out using Illumina Human HT-12 v4 arrays. Results from arrays were analyzed for 
upstream regulators. IHC data were correlated with pEGFR (Y1197) and pERBB2 (Y877) nuclear expression. Association with 
survival was determined by Kaplan-Meier analysis and the log rank test.  

Results: We observed that active phosphorylated SYK (p-SYK, Y525/526) is mainly localized in the nucleus and cytoskeleton 
in cell lines and tissues. Investigation of SYK mRNA spliced variants in ascites tumors showed predominant SYK long isoform 
expression, consistent with its nuclear localization. Survival analyses revealed that intense nuclear p-SYK correlated with poor 
overall survival in 2 ovarian serous carcinoma cohorts stage II-IV (n = 42 primary tumor tissues, P = 0.007, and n = 12 tumor 
ascites, P = 0.036). In the tumor tissues cohort, patients with relatively high p-SYK in the nucleus had approximately half the 
median survival (62 months) compared to those with undetectable or low nuclear p-SYK (129 months). SYK inhibition affected 
changes in gene expression that are downstream of ERBB2 and EGFR signaling. Correlation analyses in tissues suggested a 
relationship between p-SYK and pERBB2 or pEGFR signaling.  

Conclusion: Our results suggest that activation of the SYK pathway leads to its phosphorylation and localization in cell 
nucleus. SYK activity plays a role in regulating EGFR and ERBB2 phosphorylation and activation. Thus, SYK may regulate 
tumor-promoting gene transcription through cross-talks with the EGFR/ERBB2 pathways.
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Suboptimal primary debulking vs neoadjuvant chemotherapy followed by interval debulking: Where does the 
balance tilt?  
S. Jabera, T.E. Buekersb, R.K. Hannab, A.R. Munkarahb and N. Rasoola. aHenry Ford Hospital, Detroit, MI, USA, bHenry Ford Health 
System, Detroit, MI, USA  

Objective: To compare clinical outcomes in stage IIIC/IV ovarian cancer patients who undergo suboptimal primary debulking 
(SPDS) versus neoadjuvant chemotherapy (NACT) followed by interval debulking.  

Method: We performed a retrospective chart review of patients with stage IIIC/IV primary ovarian, fallopian tube, or 
peritoneal cancer diagnosed at our institution between January 1993 and December 2014. Demographic characteristics, 
surgical procedures, and major postoperative complications between the SPDS and NACT groups were compared. Analyses 
were performed using t test and χ2 test.The Kaplan-Meier method was used for survival analysis.  

Results: Among the stage IIIC/IV ovarian cancer patients diagnosed during the study period, 224 patients received primary 
debulking surgery. Of those, 93 patients underwent SPDS (42%), compared to 66 in the NACT group. Mean age at diagnosis for 
the SPDS group was 62 years (±12) vs 65 years (±13) for the NACT group. In the SPDS group, 70% were stage IIIC and 30% 
were stage IV, while for the NACT group, 38% had stage IIIC and 62% had stage IV (P < 0.0001) in the SPDS group, 77% had 
poorly differentiated histological grade. There was no significant difference in the types of procedures performed between the 
two groups. Patients in the SPSD group had higher risk of hemorrhage (blood loss ≥ 1 liter) (19 patients in SPDS vs 3 patients 
in NACT, P = 0.001). No statistically significant differences in admissions to the intensive care unit, postoperative ileus, or 
thromboembolic events were noted between the two groups. Mean length of hospital stay (LOS) for SPDS was 8 days (± 2) 
versus 5 days (±3) for NACT (P = 0.047). The mean time to starting chemotherapy following surgery in SPDS was 26 days 
(±17). Overall survival for SPDS was 2.8 years (95% CI 2.0–3.6) and NACT 3.1 years (95% CI 2.1–4.0) with P = 0.19.  



Conclusion: The survival outcome of advanced-stage ovarian cancer patients who undergo NACT is comparable to that of 
patients undergoing SPDS. Surprisingly, the frequency of major complications in many categories was not significantly 
different between the two groups. 

Table 1. Post-operative complications between the SDPS and NACT group.  

 Neoadjuvant/Surgery 

N (%) 

Suboptimal Primary Debulking 

N (%) 

P-Value 

ICU admission 11 (18%) 21 (25%) 0.30 
Mean LOS 5 (SD 3) 8 (SD 12) 0.047* 
Fever 1 (2%) 10 (13%) 0.023* 
Anemia   

 No transfusion 

 Transfusion 

 

 

34 (56%) 

8 (13%) 

 

31 (39%) 

17 (21%) 

0.12 

Bowel obstruction 0 (0%) 1 (1%) 1.00 
Ileus 2 (3%) 10(13%) 0.06* 
UTI 1(2%) 4(5%) 0.38 
DVT/PE 3(5%) 1(1%) 0.31 
Wound 
dehiscence/infection 

3 (3%) 8 (10%) 0.18 
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Gene expression signature based prediction of lymph node metastasis in patients with endometrioid endometrial 
cancer  
H.S. Chona, S. Kangb, J.K. Leec, J. Gonzalez-Bosquetd, R.M. Wenhamc, C. McClungc and R. Abdallaha. aH. Lee Moffitt Cancer Center, 
Tampa, FL, USA, bNational Cancer Center, Ilsan, South Korea, cH. Lee Moffitt Cancer Center & Research Institute, Tampa, FL, USA, 
dUniversity of Iowa Hospitals and Clinics, Iowa City, IA, USA  

Objective: The aim of the current study is to develop a prediction model for lymph node metastasis using gene expression 
signature in patients with endometrioid endometrial cancer.  

Method: Gene expression datasets of 330 tumors from a multicenter endometrial cancer cohort were used to create a 12-gene 
predictive model for lymph node metastasis. Using principal component analysis, multivariate logistic models to predict low-
risk patients having a probability of lymph node metastasis less than 4% were developed in the training cohort (n = 110). The 
model with highest prediction performance was evaluated in the evaluation cohort (n = 112) and validated in the independent 
validation cohort (n = 108).  

Results: Among the models generated from the training set, a model based on 12 genes was selected in the evaluation set. The 
model showed 100% sensitivity (90% CI 74%–100%) and 42% specificity (90% CI 34%–51%), which resulted in 100% 
negative predictive value (90% CI 89%–100%). In the validation set, the model showed 100% sensitivity (90% CI 88%–
100%), 42% specificity (90% CI 32%–50%), and 100% negative predictive value (90% CI 88%–100%).  

Conclusion: A 12-gene signature may be a useful tool for identifying patients at low risk of lymph node metastasis in 
endometrioid endometrial cancer.
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Antioxidant gene expression program is deregulated early in serous ovarian cancer  
S.H. Georgea, O. Nelsona, R. Sowamberb, A. Mileab, X. Xua, M. Huanga, M.P. Schlumbrechta, J.M. Pearsona, P. Shawb and B. 
Slomovitzc. aUniversity of Miami Sylvester Comprehensive Cancer Center, Miami, FL, USA, bUniversity Health Network, Princess 
Margaret Cancer Centre, Toronto, ON, Canada, cUniversity of Miami, Miller School of Medicine, Miami, FL, USA  



Objective: Recent evidence has implicated the fallopian tube epithelium (FTE) as the major site of origin for high-grade serous 
carcinoma (HGSC). Most cancers occur at the distal fimbriated end of the FTE. FTE cells are exposed to reactive oxygen species 
(ROS) from mitochondria and extrinsic factors like immune cells and follicular fluid. Hormonal stimulation promotes 
transcription of cytoprotective genes that encode detoxifying enzymes that protect cells from xenobiotic drugs (e.g., cisplatin) 
and oxidative stress. Glutathione S-transferase (GST) superfamily isozymes are crucial in mediating xenobiotic metabolism. 
GST superfamily genes were analyzed in a cohort of normal FTE and HGSC to understand the effect of early genetic changes in 
the antioxidant machinery on the pathogenesis of ovarian cancer.  

Method: Fallopian tubes were obtained from women undergoing bilateral salpingo-oophorectomy from UHN Biobank and 
TBCF. Microarray data were analyzed to compare the high- and low-risk region of the FTE and normal versus HGSC. FFPE 
specimens of serous tubal intraepithelial carcinoma (STIC) cases were stained for proliferation, p53, and antioxidant gene 
markers. FTE were altered with control and p53-mutant lentiviral vectors to recapitulate the earliest genomic events observed 
in ovarian cancer. Cultures were assayed for cell morphology, DNA damage repair, and antioxidant markers.  

Results: GST alpha 2 (GSRA2) is upregulated in the normal fimbria (high-risk region) compared to the ampulla (low-risk 
region). GSTA2 is predominantly expressed in ciliated cells and downregulated in STIC and HGSC when p53 is mutated. GST-
alpha class and GST-mu class (GSTM1 and GSTM5) is lost in HGSC (P < 0.0001), whereas GSTP1 is overexpressed (P = 0.0388), 
while the omega, theta, zeta, and microsomal isoenzyme classes showed no significant difference. Some of the GST-class genes 
are hormonally responsive and are differentially expressed between ciliated and nonciliated cells in the fallopian tube and 
have distinct subcellular expression. Select genes are also differentially expressed between BRCA mutation carriers and 
noncarriers.  

Conclusion: The glutathione xenobiotic and antioxidant programs are deregulated early in the evolution of serous ovarian 
cancer. These changes are likely due to early genomic alterations mediated by p53 and other known oncogenes implicated in 
ovarian/fallopian tube carcinogenesis.

 

277 - Poster Session  
Missing the grade: Correlation of unknown grade with patient demographics, hospital type, and cancer outcomes in 
epithelial ovarian cancer  
M.W. Sullivana, F. Camachob, J.M. Schildkrautb and S.C. Modesitta. aUniversity of Virginia Health System, Charlottesville, VA, USA, 
bUniversity of Virginia, Charlottesville, VA, USA  

Objective: Low-grade epithelial ovarian carcinomas likely represent a different disease process compared to high-grade 
tumors; however, national databases have high reported rates of unknown grade-making analyses based on grade 
problematic. The study objectives were to compare low- and high-grade ovarian epithelial cancers and to assess factors 
correlating with missing grade.  

Method: Data (2006–2013) were abstracted from a tertiary care academic cancer registry and the Surveillance, Epidemiology 
and End Results (SEER) Program and analyzed for correlations with grade assignment, demographics, cancer characteristics, 
and outcomes. T tests, regression weight, and survival analyses were used as appropriate.  

Results: There were 524 institutional cases and 44,464 SEER cases of epithelial ovarian cancer. The institutional cases were 
found to be younger (mean age 61.5 vs 63.6 years, P < 0.001), to be more often of white race (90.1% vs 83.4%, P < 0.001), have 
increased grade 1 (10.3 vs 6.3%, P < 0.001), and have decreased unknown grade (23.9 vs 35.6%, P < 0.001), but similar 
insurance and histologic classifications. In both datasets, women with grade 1 tumors were younger (mean age 51.6 vs 62.6 
years and 54.0 vs 64.2 years, P < 0.001), had a higher percentage under 52 at diagnosis (48.2 vs 18.5% and 43.7 vs 20.0% P < 
0.001), more often had early stage I (53.7 vs 13.0 and 68.2 vs 16.2%, P < 0.001), and most often had endometrioid histology 
rather than papillary serous in the other grades. Significant predictors of unknown grade were insurance other than Medicare 
or private (SEER), black versus white race, age >74 years, and unknown stage or stage 4 (institutional and SEER). In the SEER 
dataset, earlier years of diagnoses were significantly less likely to have missing grade. Overall, survival was significantly 
associated with grade in a stepwise fashion (grade 1 > 2 > 3 > unknown, P < 0.001).  

Conclusion: Grade 1 ovarian cancer patients are younger, are earlier stage, and have improved survival; yet over a third of 
nationally reported epithelial ovarian cases have an unknown grade, which correlates with the worst survival. Predictors of 
unknown grade include insurance, age, race, and more recent year of diagnosis (possibly due to increases in neoadjuvant 
chemotherapy); unknown grade percentage was less common at a tertiary academic medical center compared to SEER.
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Histone deacetylase inhibitor MS-275 potentiates cisplatin toxicity in epithelial ovarian cancer  
S.L. Todda, T. Georgea, B. Henrya, M. Hanb, B.M. Boacb, T. Ayralb, Y. Xiongb, D.C. Marchionb, A. Maglioccob and R.M. Wenhamb. 
aMoffitt Cancer Center-University of South Florida, Tampa, FL, USA, bH. Lee Moffitt Cancer Center & Research Institute, Tampa, FL, 
USA  

Objective: Class I histone deacetylase (HDAC) enzymes are overexpressed in high-grade serous epithelial ovarian cancer 
(EOC). This study evaluated the ability of an HDAC inhibitor (HDACi), MS275, to potentiate cisplatin toxicity in in EOC and 
sought to delineate a mechanism for such potentiation.  

Method: A panel of 17 EOC cell lines was treated with increasing concentrations of cisplatin in the presence of several fixed 
doses of the HDACi MS275. EOC cell sensitivity to cisplatin with or without MS275 was quantified using MTS cell proliferation 
assays. Pearson’s correlation was calculated for IC50 values. The mRNA and relative protein levels of HDAC enzymes in EOC 
cell lines were evaluated by Affymetrix HuRSTA gene chip expression profiling and Western blot analysis. In addition, HDACi-
induced changes in the expression of several heterochromatin maintenance proteins were assessed. 

Results: Potentiation of cisplatin toxicity was suggested with statistical significance (IC50, P < 0.05) at 0.5-micromolar 
concentration of MS275 in 7 of the 17 EOC lines studied (TYKNU, P = 0.0012; IGROV1, P < 0.0001; OVCAR3, P = 0.0003; PEO1, 
P = 0.0003; SKOV6, P < 0.0001; OVCA432, P < 0.0001; and A2780S, P = 0.0226); at 1-micromolar concentration of MS275 in 12 
of the EOC lines (TYKNU, P < 0.0001; IGROV1, P < 0.0001; OVCAR3, P = 0.0003; PEO1, P < 0.0001; SKOV6, P < 0.0001; 
OVCA432, P < 0.0001; OVCAR4, P = 0.0054; TYKNU Cis R, P = 0.0091; OVCAR8, P = 0.0026; PEO4, P = 0.0023; OVCA429, P = 
0.0103; and TOV112D, P = 0.0496); and at both 0.5-micromolar and 1-micromolar concentrations of MS275 in 6 of the EOC cell 
lines. Densitometry of HDAC1, 2, and 3 as a percentage expression of GAPDH to demonstrate correlation with sensitivity to 
HDACi and analysis of HDAC expression in EOC cell lines treated with MS275 are ongoing. Significant correlation between 
HDAC1 mRNA and MS275 sensitivity was demonstrated at both 0.5-micromolar (P = 0.01808) and 1.0-micromolar (P = 
0.00492) MS275 concentrations. Enhanced cytotoxicity via chromatin decondensation by the HDACi appears to be a possible 
mechanism of action.  

Conclusion: These data suggest a potential role for MS275 as an EOC therapeutic agent either singly or as an addition to the 
standard of care platinum regimen. Ongoing studies are evaluating the contributions of individual HDAC enzymes to HDACi 
sensitivity and potentiation of platinum cytotoxicity.
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The impact of ovarian cancer spread on survival in advanced epithelial ovarian cancer: A cohort study  
D. Cleasona, C.L. Spring-Robinsonb, K. Morrellc, A. Khanc, L. Akmand, S.B. Lelec, P.J. Frederickc, K. Odunsic, J.B. Szenderc and K. 
Engc. aSisters of Charity Hospital, Buffalo, NY, USA, bUniversity at Buffalo, Buffalo, NY, USA, cRoswell Park Cancer Institute, Buffalo, 
NY, USA, dEge University School of Medicine, Izmir, Turkey  

Objective: For advanced epithelial ovarian cancers, presentation of miliary disease at initial debulking surgery may represent 
a distinct molecular disease pattern that can alter prognosis independent of stage. We sought to explore the implications of 
miliary disease on patient survival and chemotherapy response.  

Method: We performed a retrospective chart review of 1,008 records of primary debulking surgeries conducted on patients 
with ovarian, fallopian tube, and primary peritoneal cancers at our institution between January 2005 and December 2015. 
Physician abstractors reviewed records with eligible stage IIIC and IV epithelial ovarian tumors to compare survival data 
based on miliary disease status. Data were analyzed using R3.3.1 survival package and the Kaplan- Meier survival function.  

Results: Data analysis showed a high prevalence of miliary disease at the time of initial debulking (194/436, 44%). Miliary 
disease decreases overall survival for stages IIIC and IV cases by 18 months (P < 0.001) and 35 months (P = 0.002), 
respectively, versus nonmiliary counterparts. Miliary disease was associated with shorter survival interval after relapse in 
stage IIIC (8 months, P = 0.028) and IV tumors (20 months, P = 0.045). (See Fig. 1.)  

Conclusion: Miliary disease is associated with worse overall survival, faster relapse after surgery, and a poor ability to 
respond to salvage therapies after relapse. It appears that the presence of miliary disease at the time of initial debulking 
surgery sets patients along a destructive clinical trajectory that may warrant aggressive initial therapy. Further research is 
needed to investigate for underlying biological differences between these clinical phenotypes. 
 



 

 
Fig. 1. 
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A comparison of tumor size at diagnosis and disease recurrence in type I and type II endometrial carcinoma  
M.E. Whickera, K.A. McGregora, J.D. Blacka, R. Passarellia, B. Albrightb, S. Gyslera, G. Altwergera, G. Menderesa and P.E. Schwartza. 
aYale University School of Medicine, New Haven, CT, USA, bHospital of University of Pennsylvania, Philadelphia, PA, USA  

Objective: This study investigated the association of initial tumor size of type I endometrial adenocarcinoma (EAC) compared 
with Type II carcinomas (FIGO grade 3 endometrial adenocarcinoma, serous carcinoma, and clear cell carcinoma) with disease 
recurrence.  

Method: A single institution retrospectively reviewed 1,100 consecutive endometrial cancer cases from January 2005 to 
December 2010. Tumor size was extracted from the original pathology reports and reported in largest single dimension in 
centimeters. Descriptive tables for categorical and continuous variables were analyzed for group differences using χ2 tests and 
ANOVA where appropriate. Survival analysis (time to recurrence) was invoked using Kaplan-Meier plots and associated log 
rank tests to check for validity.  



Results: The overall demographic profile of patients with type I compared with type II tumors was consistent with published 
data. Of type I tumors, 77.4% (n = 545) were stage I at diagnosis compared with only 53.2% of type II tumors (n = 265); 61.5% 
of FIGO grade 3 EAC (n = 91), 54.0% of serous carcinoma, and 37.5% of clear cell carcinomas (n = 16). The mean tumor size at 
initial diagnosis of type I tumors was 2.85 cm (SD ± 2.32, n = 289) compared to 3.72 cm (SD ± 3.72, n = 163) for type II tumors 
(P < 0.01). Notably, serous tumors were significantly smaller (2.89 cm, n = 57) than FIGO grade 3 EAC (4.41 cm, n = 54) (P < 
0.05). Across all stages, tumor size greater than 2 cm was associated with significantly reduced time to recurrence in FIGO 
grade 3 EAC (P < 0.05). In contrast, serous carcinoma demonstrated no significant difference in time to recurrence regardless 
of tumor size (P = .091). Only 14 patients with clear cell carcinoma met all inclusion criteria and survival analysis was not 
performed. Tumor size >2 cm was associated with increased mean myometrial invasion (MI) in type I tumors (<2 cm 19.7% 
MI vs >2 cm 29.5% MI, P < 0.05) as well as in type II tumors (<2 cm 28.7% MI vs >2 cm 50.6% MI, P < 0.05).  

Conclusion: In serous carcinoma, increased tumor size is not associated with a differential in recurrence-free survival, likely 
reflecting the inherent underlying aggressive pathology. In contrast, FIGO grade 3 EAC demonstrates a marked increase in risk 
of recurrence at tumor sizes >2 cm. For both type I and type II cancers, tumor size >2 cm was associated with increased 
myometrial invasion.
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Significance of lymph node metastasis on survival of women with uterine adenosarcoma  
H. Machidaa, M.J. Nathensonb, T. Takiuchia, C.L. Adamsa, J. Garciac and K. Matsuod. aUniversity of Southern California, Los Angeles, 
CA, USA, bDana-Farber Cancer Institute, Boston, MA, USA, cLAC+USC Medical Center, Los Angeles, CA, USA, dKeck School of 
Medicine of USC, Los Angeles, CA, USA  

Objective: Uterine adenosarcoma is a rare gynecologic malignancy, and the significance of lymph node involvement on 
survival has not been well studied.  

Method: This is a retrospective study utilizing the Surveillance, Epidemiology, and End Results program to identify uterine 
adenosarcoma (AS, n = 944), endometrial stromal sarcoma (ESS, n = 2,910), and uterine leiomyosarcoma (LMS, n = 5,506) 
diagnosed between 1973 and 2013. The proportion of lymph node metastasis and cause-specific survival related to nodal 
metastasis was compared across these three sarcoma subtypes.  

Results: The proportion of AS among three sarcoma types has been statistically significantly increased between 1978 and 
1997 (annual change 10.1%, 95% CI 7.2–13.0, P < 0.001). AS had the lowest incidence of lymph node metastasis among these 
three uterine sarcoma subtypes but similar to that of LMS (AS 3.1%, LMS 3.4%, and ESS 6.6%, P < 0.001). Larger tumor size 
was significantly associated with increased risk of lymph node metastasis in AS (≤2.0 cm 2.5%, 2.1–5.0 cm 2.8%, and >5.0 cm 
10.0%, P < 0.001). Among 29 cases of node-involved AS, the most common site of lymph node metastasis was pelvis (82.8%) 
followed by paraaorta (17.2%). Lymph node metastasis remained an independent prognostic factor associated with decreased 
cause-specific survival in all the three tumor types on multivariate analysis controlling for patient demographics, tumor 
characteristics, and treatment pattern (all, P < 0.01). However, magnitudes of statistical significance of lymph node metastasis 
for cause-specific survival were similar across the three tumor types: AS, HR = 2.38, 95% CI 1.30–4.35; ESS, HR = 2.53, 95% CI 
2.06–3.11; and LMS, HR = 2.11, 95% CI 1.75–2.53.  

Conclusion: While uterine adenosarcoma had a low incidence of lymph node metastasis, the impacts of lymph node 
metastasis on survival were comparable to endometrial stromal sarcoma or uterine leiomyosarcoma.
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Correlation between frozen section and final pathology in women with suspected gynecologic malignancies  
E.D. Thomas, L. Hoepfner, M. Schointuch, K. Miller, J.M. Straughn Jr., C.A. Leath III, M.G. Conner, L. Novak, J.D. Boone and K.H. 
Kim. University of Alabama at Birmingham, Birmingham, AL, USA  

Objective: Intraoperative frozen section can guide operative decisions in women with known or suspected malignancies. The 
correlation between frozen section and final pathology varies among gynecologic malignancies. We sought to examine rates of 
correlation between frozen section and final pathology in women with suspected gynecologic malignancies.  



Method: We conducted a retrospective study of gynecologic frozen sections between January 2010 and December 2015 from 
a single NCI-designated cancer center. Clinical and pathologic characteristics were collected through the electronic medical 
record. Descriptive statistics were used to evaluate the correlation between frozen section and final pathology.  

Results: A total of 668 frozen sections were identified. Ovary was the most common disease site (73%). Frozen section was 
benign in 495 (74%) cases, cancer in 135 (20%) cases, and low malignant potential (LMP) in 38 (6%) cases. Final pathology 
was benign in 444 (67%) cases, cancer in 183 (27%) cases, and LMP in 41 (6%) cases. Pathologic correlation between frozen 
section and final pathology occurred in 383 (57%) reports. There was 100% correlation between the 135 cancer diagnoses on 
frozen section and final pathology. Sixty-seven (10%) patients had a worse diagnosis on final pathology. Thirty-five (8%) 
patients had cancer on final pathology, and 19 (4%) patients had LMP despite having benign disease on frozen section. Of 38 
LMP on frozen section, 13 (34%) had cancer, 22 (58%) remained LMP, and 3 (8%) were benign on final pathology. Of 9 frozen 
sections of the endometrium showing complex atypical hyperplasia, 8 (89%) correlated on final pathology and 1 (11%) 
showed grade 2 endometrial cancer.  

Conclusion: Correlation between frozen section and final pathology occurred in 57% of patients in this series. Correlation 
between frozen section and final pathology was 100% when a diagnosis of cancer was made intraoperatively. Since one-third 
of patients with LMP tumors at the time of frozen section will have cancer on final pathology, they should be staged at the time 
of initial surgery. Surgeons should be cognizant that 8% of patients who have a benign diagnosis at frozen section will have 
cancer on final pathology.
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Asparagus polysaccharide inhibits cell proliferation, adhesion and invasion in endometrial cancer cells  
S.A. Sullivan, A.Q.M. Tran, G. Xu, Y. Yin, C. Zhou and V.L. Bae-Jump. University of North Carolina at Chapel Hill, Chapel Hill, NC, 
USA  

Objective: Emerging evidence suggests that many dietary natural products have antitumorigenic activity, including asparagus 
polysaccharide compounds. Thus, we sought to assess the effect of asparagus polysaccharide (PS) on cell and tumor growth for 
endometrial cancer (EC).  

Method: Four EC cell lines were used, ECC-1, HEC-1A, Ishikawa, and KLE. Cell proliferation was assessed by MTT assay after 
exposure to various concentrations of asparagus PS. Cellular stress was evaluated using the DCFH-DA assay. Cell cycle 
progression was evaluated by Cellometer. Apoptosis was assessed by Annexin V-FITC assay. Adhesion and invasion were 
assessed by a laminin and transwell assay, respectively. Western blotting was performed to determine expression of 
downstream signaling targets of asparagus PS. An endometrioid EC transgenic mouse model (LKB1fl/fl/p53fl/fl) was used to 
assess the effect of asparagus PS in vivo. Mice were fed a control low-fat diet ([LFD], lean, 10% calories from fat) versus a high-
fat diet ([HFD], obese, 60% calories derived from fat) to mimic diet-induced obesity. Upon tumor onset, mice were treated for 
4 weeks with asparagus PS (200 mg/kg or 800 mg/kg a day). Immunohistochemistry was performed to assess impact of 
asparagus PS on proliferation and angiogenesis in the ECs.  

Results: Asparagus inhibited growth in a dose-dependent manner for all four endometrial cell lines (IC50 0.75–1 mg/ml). 
Treatment with asparagus induced cellular stress and apoptosis in the EC cells (P < 0.05). Western blotting demonstrated 
increased expression of the cellular stress proteins, PERK and BIP, and decreased expression of the antiapoptotic proteins, 
BCL-XL and MCL-1, in the EC cell lines. Asparagus PS treatment resulted in G1 phase arrest with decreased expression of CDK4 
and CDK6. Asparagus reduced cell adhesion and invasion, accompanied by decreases in the related proteins B-Catenin, Slug, 
Snail, Vimentin, and VEGF. In addition, asparagus at both doses significantly reduced tumor growth/weight in obese (61%, P < 
0.05) and lean (49%, P < 0.05) mice with corresponding decreases in Ki-67 and VEGF.  

Conclusion: Asparagus exhibits antitumorigenic effects in EC cell lines and in an obese and lean EC mouse model. More 
research is needed to better delineate the downstream signaling targets of this promising dietary natural agent.
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National trends, outcomes and costs of radiation therapy in the management of low- and high-intermediate risk 
endometrial cancer  
R.S. Suidana, W. Hea, C.C.L. Suna, H. Zhaoa, G.L. Smithb, A.H. Kloppa, N.D. Fleminga, K.H. Lua, S.H. Giordanoa and L.A. Meyera. aThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, bThe University of Texas, MD Anderson Cancer Center, Houston, 
TX, USA  



Objectives: To assess treatment patterns, outcomes, and costs for women with low- (LIR) and high-intermediate risk 
endometrial cancer (HIR) who are treated with and without adjuvant radiotherapy (RT).  

Methods: All pts aged ≥66 years with endometrioid endometrial cancer who underwent surgery from 2000 – 2011 were 
identified from the SEER – Medicare database. LIR was defined as G1-2 tumors with <50% myometrial invasion or G3 with no 
invasion. HIR was defined as G1-2 tumors with ≥50% or G3 with <50% invasion. Pts were categorized according to whether 
they received adjuvant RT (vaginal brachytherapy [VBT], external beam radiation therapy [EBRT], or both) or no RT. All 
inpatient and outpatient costs incurred up to 6 months postoperatively were analyzed and adjusted to 2014 dollars. Outcomes 
were compared using the χ2 test and a Cox PH regression model. Multivariate analyses were performed on both survival and 
costs.  

Results:  10,842 pts met inclusion criteria, of which 7,609 (70%) were LIR and 3,233 (30%) were HIR. 9% (n = 660) of pts 
with LIR had RT, compared to 46% (n = 1,478) of those with HIR. Among all pts who underwent RT, the use of VBT increased 
from 25% in 2000 to 71% in 2011, while EBRT use declined from 41% to 18%, and concurrent VBT/EBRT declined from 34% 
to 11% (P < .001). Age and geographic region were associated with receiving RT (P < .001). In the LIR group, there was no 
difference in 10-year overall survival (OS) between pts who had RT and those who did not (67% vs 65%, multivariate HR 0.95, 
95% CI 0.81 – 1.11). In the HIR group, pts who underwent RT had a significant increase in 10-year OS (60% vs 47%, 
multivariate HR 0.75, 95% CI 0.67 – 0.85). Similar outcomes were noted on subgroup analysis stratifying by RT modality. RT 
was associated with an increased risk of gastrointestinal (7 vs 4%, P < .001), genitourinary (2 vs 1%, P < .001), and 
hematologic (16 vs 12%, P < .001) 2-year complications. Compared to pts who only had surgery, RT was associated with 
increased mean adjusted costs ($22.5k vs $14.4k, P < .001). Costs for pts receiving VBT, EBRT, and concurrent VBT/EBRT 
were $20.6k, $23.3k, and $26.5, respectively (P < .001).  

Conclusions: In this study, RT was associated with improved OS in women with HIR, but not in the LIR cohort. RT also had 
significantly increased costs and a higher morbidity risk. In the absence of other risk factors, consideration of observation 
without RT in LIR may be reasonable. 

 

Fig. 1. Low-intermediate Risk: Overall Survival. 

 



 

Fig. 2. High-intermediate Risk: Overall Survival.   
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The addition of chemotherapy to adjuvant radiotherapy in patients with intermediate-risk stage IB cervical cancer 
and the effect on survival  
E. Pereira, N. Nair, J. Gorski, M.A. Schwartz, K. Zakashansky, P. Dottino, V. Kolev and M.P. Hayes. Icahn School of Medicine at 
Mount Sinai, New York, NY, USA  

Objective: The presence of intermediate-risk factors in patients with stage IB cervical cancer (CC) after surgery necessitates 
adjuvant radiotherapy (RT). Although the benefit of adding chemotherapy (CT) to radiotherapy is supported by randomized 
control data in advanced-stage disease, there is only limited retrospective evidence to support the addition of adjuvant CT in 
the setting of intermediate-risk stage IB CC, and ideal treatment of these patients continues to be an area of debate. We aimed 
to explore whether the addition of CT to RT improved overall survival (OS) in these patients.  

Method: The National Cancer Data Base (NCDB) was used to assemble a cohort of patients with clinical stage IB CC. All 
patients underwent primary surgery. Patients were then categorized into 4 groups: no additional therapy (NAT), RT, CT, and 
concurrent CT/RT (CCRT). Adenocarcinoma (AC), squamous cell carcinoma (SCC), and adenosquamous (AS) histologic 
subtypes were included. Patient age, pathologic tumor size, grade, histology, and presence of lymph vascular space invasion 
(LVSI) were assessed. Patients were excluded if they met criteria for high-risk CC based on surgical pathology. Cox 
proportional hazards and Kaplan-Meier survival analyses were performed.  

Results: In total, there are 98,415 patients with CC in the NCDB; 9,028 patients met inclusion criteria: 6,642 NAT, 1,083 RT, 
115 CT, and 1,188 CCRT. Median age was 44 years, and tumor size was 2.3 cm. The majority of patients had SCC (58.7%) 
followed by AC (23.5%) and AS (5.4%). Most had high-grade disease (72%). The groups differed by tumor size, grade, 
histology, and LVSI (P < 0.001). Data for LVSI was available for 2,423 patients. In multivariate analysis, only LVSI (HR = 1.536, 
95% CI 1.073–2.199, P = 0.02) and tumor size >4 cm (HR = 3.051, 95% CI 2.080–4.476, P < 0.001) were significantly associated 
with death. For patients with tumor size >4 cm and LVSI, 5-year OS for RT and CCRT groups did not differ, 83% and 84%, 
respectively (P = 0.89). Median OS was not reached.  

Conclusion: Based on this large retrospective cohort, there does not appear to be an OS benefit to the addition of CT to the 
current standard adjuvant RT. Although the NCDB allows for the derivation of data from a large, heterogenous population, our 
analysis is limited to the included variables. We await the results of an ongoing randomized trial to give further insight into the 
effect of CCRT in this patient population.  
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Utility of Adult Comorbidity Evaluation 27 (ACE-27) in predicting survival of stage I endometrial cancer patients  
P.S. Binder, D. Kallogjeri, L.M. Kuroki, L.M. Divine, L.S. Massad, A.R. Hagemann, D.G. Mutch, M.A. Powell, P.H. Thaker and C.K. 
McCourt. Washington University School of Medicine in St. Louis, St. Louis, MO, USA  

Objective: Adult Comorbidity Evaluation 27 (ACE-27) is a validated tool that reflects the number and severity of medical 
comorbidity. ACE-27 is an independent prognostic factor for endometrial cancer (EC) patients after adjusting for stage, grade, 
histology, and adjuvant therapy. Our objective was to evaluate the impact of ACE-27 score on disease-specific survival (DSS) 
and overall survival (OS) in stage I EC patients.  

Method: Surgically treated stage I EC patients from 2000 to 2012 were identified from a prospectively maintained cancer 
registry. Lymph node dissection was optional. Endometrioid, serous, and clear cell histologies were included. ACE-27 scores 
range from 0 to 3: 0 (no comorbidity), 1 (mild), 2 (moderate), and 3 (severe). The association between ACE-27 and survival 
was explored by multivariable Cox regression analysis after controlling for variables found to be significantly associated with 
DSS and OS in univariate analysis.  

Results: We identified 1,522 patients with a mean age of 60 years and median follow-up time of 60 months. ACE-27 score was 
0, 1, 2, and 3 in 21%, 39%, 28%, and 12% of patients, respectively. Most cancers were stage 1A (81%), grade 1 (61%), and 
endometrioid histology (93%). Fifty-one (3.4%) patients died from cancer progression, and 196 (13%) patients died of other 
complications. After adjusting for age, morbid obesity, stage, grade, histology, lymph-vascular space invasion, and adjuvant 
therapy, ACE-27 score was associated with OS (Fig. 1, P < 0.001) but not with DSS (P = 0.094). Compared to women with an 
ACE-27 score of 0, those with a score of 2 (adjusted hazard ratio [aHR] = 1.72, 95% CI 1.13–2.62) or a score of 3 (aHR = 2.57, 
95% CI 1.58–4.12] had a higher risk of death. Death from comorbid conditions was more common than death from cancer in 
patients with an ACE-27 score of 1 (14% vs 3%), 2 (12% vs 3%), and 3 (22% vs 1%) (P < 0.001).  

Conclusion: ACE-27 score is a predictor of OS in patients with stage 1 EC after adjusting for age, morbid obesity, and cancer 
prognostic factors. Patients with an ACE-27 score higher than 0 are more likely to die from medical comorbid conditions than 
from cancer, and therefore health care should be focused at optimizing other medical illnesses. 
 

 

Fig. 1.
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Use of a novel sentinel lymph node mapping algorithm reduces pelvic lymphadenectomy rates in patients with low-
grade endometrial cancer  



E.J. Tanner IIIa, A.M. Puechlb, K. Levinsona, L.J. Havrileskyb, A.K. Sinnoa, A.A. Secordb, A.N. Faderc and P.S. Leeb. aJohns Hopkins 
Hospital, Baltimore, MD, USA, bDuke University Medical Center, Durham, NC, USA, cJohns Hopkins School of Medicine, Baltimore, 
MD, USA  

Objective: To evaluate the capability of a novel sentinel lymph node (SLN) mapping algorithm to reduce pelvic 
lymphadenectomy (PLND) rates in patients with low-grade endometrial cancer (LGEC).  

Method: Patients with LGEC underwent prospective evaluation according to a novel lymphatic assessment algorithm at time 
of hysterectomy and SLN mapping at 2 academic medical centers. Side-specific PLND was performed only if ipsilateral SLN 
mapping failed and high-risk uterine features were identified on frozen section (FS). Side-specific and overall PLND rates were 
compared to theoretical PLND rates assuming the National Comprehensive Cancer Network (NCCN) endometrial cancer SLN 
mapping algorithm was used.  

Results: Since November 2015, 97 LGEC patients were managed according to the algorithm (median age and BMI were 61 
years and 32, respectively). Four algorithm deviations occurred due to failure to perform FS appropriately when SLN mapping 
failed. Of the remaining 93 patients, SLN mapping was bilateral (82%), unilateral (11%), or neither (7%). Six patients (6.5%) 
had LN metastases identified. All metastases were found in SLNs of those who had bilateral SLN mapping. Of the 17 patients 
requiring intraoperative FS due to failed SLN mapping in a least 1 hemipelvis, high-risk uterine features were identified in 5 
(29%). These patients underwent either bilateral (2) or unilateral (3) PLND. Side-specific and overall PLND rates were 3.7% 
and 5.4%, respectively. If all patients with failed mapping had undergone PLND according to the NCCN algorithm, side-specific 
and overall PLND rates would have been 12.9% and 18.3%, respectively. Of the 12 patients who failed to map and did not 
undergo side-specific PLND, all had low-risk uterine features: low-grade histology (12), absent (5) or <25% myoinvasion (7), 
and no lymphvascular invasion (12). (See Fig. 1.)  

Conclusion: Lymphatic assessment using SLN mapping and selective intraoperative FS results in low rates of PLND in patients 
with LGEC. When compared to the EC SLN NCCN algorithm, this novel strategy appears to eliminate PLND in patients at lowest 
risk for metastasis. 

 
Fig. 1.
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Comparison of outcomes in optimally-cytoreduced ovarian cancer patients receiving postoperative intraperitoneal 
chemotherapy vs intravenous dose-dense chemotherapy without bevacizumab  
B. Schlappe, R. O'Cearbhaill, Q. Zhou, A. Iasonos, J.J. Mueller, O. Zivanovic, G.J. Gardner, K. Long Roche, Y. Sonoda and D.S. Chi. 
Memorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: To compare outcomes between optimally cytoreduced ovarian cancer patients receiving postoperative 
intraperitoneal cisplatin and paclitaxel (IP) or intravenous carboplatin and dose-dense paclitaxel (DD) without bevacizumab.  

Method: Patients who had optimal (residual disease ≤1 cm) primary cytoreductive surgery for FIGO stage II/III ovarian, 
fallopian tube, or primary peritoneal carcinoma and received postoperative chemotherapy at our institution between January 
2008 and September 2015 were identified. Patients who received at least 1 cycle of IP therapy were included in the IP cohort, 



and patients who received at least 1 cycle of DD therapy were included in the DD cohort. Patients who received a combination 
of IP and DD therapy were excluded. Clinical characteristics, treatment information, and follow-up data were recorded. 
Appropriate statistical tests were used. Landmark analysis was used for survival outcomes.  

Results: A total of 262 patients were included, 52 in the DD cohort and 210 in the IP cohort. Baseline comorbidity was absent 
in 36.5% of the DD cohort versus 54.8% of the IP cohort (P = 0.04). The median performance score at initial assessment for 
chemotherapy was 80 (range 40–100) versus 90 (range 60–100) in the DD and IP cohort, respectively (P = 0.001). Other 
clinical characteristics including age (P = 0.17), histology (P = 0.22), stage (P = 0.46), BRCA status (P = 1.00), and residual 
disease (none vs ≤1 cm, P = 0.88) were well-balanced. The presence of toxicity requiring a regimen change occurred in 15.4% 
of the DD cohort and 21.4% of the IP cohort (P = 0.44). Median progression-free survival (PFS) was 24.5 months (95% CI 19.0–
33.1) for the DD cohort versus 25.4 months (95% CI 20.9–30.8) for the IP cohort (P = 0.89). 3-year overall survival (OS) was 
81.1% (95% CI 61.5%–91.4%) for the DD cohort versus 90.1% (95% CI 84.7%–93.7%) for the IP cohort (P = 0.08). On 
univariate analysis, residual disease ≤1 cm versus no residual disease remained associated with PFS (HR = 1.61, 95% CI 1.18–
2.18) and OS (HR = 1.96, 95%CI 1.17–3.26). (See Fig. 1.)  

Conclusion: No statistically significant difference was seen in PFS or OS between patients receiving postoperative DD or IP 
chemotherapy without bevacizumab, but given sample size limitations, further exploration of the effect on OS is warranted. 
Specific differences in toxicity may guide regimen selection in specific patients. 

 

Fig. 1. Progression-free Survival by Chemotherapy Regimen.
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A single institution pilot study for universal Lynch syndrome screening: A key step towards statewide screening and 
care  
C.M. Cosgrovea, F.J. Backesa, H. Hampelb, R. Salania, L.J. Copelanda, D.M. O'Malleyc, J.M. Fowlera, R. Pearlmand, D.E. Cohne and P.J. 
Goodfellowf. aThe Ohio State University, James Cancer Hospital, Columbus, OH, USA, bThe Ohio State University Comprehensive 
Cancer Center, Columbus, OH, USA, cThe Ohio State University, Columbus Cancer Council, Hilliard, OH, USA, dJames Cancer 
Hospital, Columbus, OH, USA, eThe Ohio State University, Columbus, OH, USA, fThe Ohio State University Medical Center, Columbus, 
OH, USA  

Objective: Universal Lynch syndrome (LS) screening has been suggested for endometrial cancer (EC) patients. We sought to 
determine best approaches for screening at a single, high-volume National Comprehensive Cancer Network center as a first 
step towards population screening.  



Method: All molecular testing was performed in CLIA-approved laboratories. Tumor microsatellite instability (MSI) and IHC 
for MLH1, PMS2, MSH6, and MSH2 were performed for subjects. MLH1 promoter methylation was then assessed in cases with 
MSI and/or IHC abnormalities. Tumors were classified as mismatch repair (MMR) normal, epigenetic MMR defect, or probable 
MMR mutation. Germline and tumor mutation testing were performed.  

Results: A total of 295 cases were recruited from January 2013 to May 2016, comprising <40% of total EC cases treated in the 
time period. LS screening and mutation testing have been completed for 275 cases. A total of 198 patients (72%) were MMR 
normal; 61 (22.2%) had an epigenetic MMR defect (MLH1 hypermethylation); and 16 (5.8%) were classified as probable MMR 
mutation. Of the 16 “probable MMR mutation” cases, 9 carried LS mutations, 6 of which were in MSH6. Mutation carriers were 
younger (49.1 vs 59.5 years, P < 0.01) and had lower BMIs (29.1 vs 34.6, P < 0.05). One MSH6 mutation carrier had a clear cell 
cancer, and all other LS cases had endometrioid cancers. Of the 7 probable MMR mutation cases that lacked germline LS 
mutation tested, 5 had somatic mutations in MMR genes explaining the tumor defect.  

Conclusion: Universal LS screening for EC patients is feasible with ~6% of patients’ tumors classified as probable MMR 
mutation. This translates to ~1 in 17 cases being referred for clinical LS gene testing. The majority of women will have LS, and 
the others have tumor-specific somatic mutations in MMR genes. Our study further underscores the importance of the MSH6 
mutation in LS in EC patients, with two-thirds of LS cases having MSH6 mutations. In light of the fact that tumor sequencing 
effectively identifies both inherited mutations and tumor-specific mutations, we propose universal tumor sequencing as an 
alternative to current IHC and MSI screening that is followed by genetic testing. No additional consent or specimens are 
required for tumor-based LS mutation testing. Tumor sequencing diagnostics and strategies for follow-up care of patients and 
their family members are currently being developed.
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A cost comparison of resource utilization before and after implementing an enhanced recovery program (ERP): A 
significant impact on the ‘bottom line’  
L.A. Meyera, Y. Lib, A. Rodriguezb, A.M. Nickc, J.D. Lasalaa, J. Calhouna, A. Guzmanb, T.W. Earlesa, K.H. Lua and P.T. Ramireza. aThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, bThe University of Texas, MD Anderson Cancer Center, Houston, 
TX, USA, cSt. Thomas Medical Partners, University of Tennessee Health Sciences Center, Nashville, TN, USA  

Objective: Adoption of enhanced recovery programs (ERPs) have demonstrated decreased length of stay and improved 
patient outcomes after surgery. The objective of this study was to compare all surgical-related costs and charges from surgery 
to 30 days postoperatively. Previously, we have demonstrated no significant difference between the patient cohorts before 
and after our ERP program in age, indication for surgery, surgical time, surgical complexity, comorbidity, or ASA status, as well 
as improved patient-centered outcomes within the ERP cohort.  

Method: All itemized cost and charge data from our institution (technical and professional) were obtained for patients in the 
historical control (May 2014–October 2014) and the first year (November 2014–November 2015) after initiation of the 
ERP. This included surgical, inpatient, outpatient, and emergency services. Patients who had dual procedures (second surgical 
service) were excluded. Charges and costs for adjuvant therapy (chemotherapy and radiation) were excluded. Because the 
histograms of total costs and charges were right skewed, a Wilcoxon rank sum test (Mann-Whitney U test) was utilized. The 
median and mean charges and costs were compared.  

Results: A total of 268 patients were included (58 historical control and 210 ERP). Three patients in the ERP cohort had 2 
separately indicated surgeries during the study period. In total, 70,867 technical charges and 6,775 professional charges were 
reviewed. A statistically significant difference between the underlying distributions of the total costs of ERP patients and the 
total costs for non-ERP patients was identified, with lower average costs associated with the ERP cohort (z = 2.957, P = 0.003). 
A similar outcome was demonstrated for the total charges (z = 2.674, P = 0.008). The historical control group had a higher 
rank than the ERP group for both total costs and total charges (Fig. 1). The ERP cohort had a 13.2% decrease in total median 
costs and a 15.6% decrease in total median charges compared to the group of historical controls.  

Conclusion: Value is defined as the health outcomes achieved per dollar spent. In our cohort, we have demonstrated 
significantly lower perioperative resource utilization in the ERP cohort. Successful adoption of ERPs may enhance health care 
value for patients undergoing gynecologic surgery. 



 

Fig. 1.
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Trends in the staging of endometrial cancer: An ACS-NSQIP analysis  
E. Saks, C. Garcia and L.A. Cantrell. University of Virginia, Charlottesville, VA, USA  

Objective: The purpose of this study was to characterize the trend over time in the staging of endometrial cancer at time of 
hysterectomy from 2006 to 2014. Following the publication of the ASTEC and similar trials positing no improvement in 
survival by staging clinically early-stage endometrial cancer, it is hypothesized that there will be a decreased rate of staging 
after 2009.  

Method: A retrospective cohort study was performed using the American College of Surgeons National Safety and Quality 
Improvement Project (ACS NSQIP) participant files from 2006 to 2014. ICD-9 codes were used to identify all patients with a 
diagnosis of endometrial cancer. CPT codes were then used to characterize surgical procedures as hysterectomy alone or 
hysterectomy with lymph node dissection (pelvic, paraaortic, or both). Route of procedure was characterized as open or 
minimally invasive surgery (MIS included laparoscopic or robotic). Covariates included age, race/ethnicity, BMI, and ASA 
classification. A logistic regression was performed to control for confounding variables. As the NSQIP database is dedicated to 
tracking surgical complications for the purpose of quality improvement in surgical care, it does not have information on tumor 
grade or stage.  

Results: A total of 13,342 patients were included in the analysis; 42% underwent lymph node dissection at the time of 
hysterectomy. Median age was 63 years, median BMI was 32.9, and the majority were white (72.0%); 68.3% of procedures 
were MIS, and 31.7% were open. On univariate analysis, white race, BMI, ASA class 4, MIS surgery, and cases performed 2006–
2009 versus 2010–2014 were all associated with unstaged procedures. On logistic regression, decreased rates of staging were 
seen for participants with larger BMI (OR = 0.99, 95% CI 0.98–0.99), ASA class 4 (OR = 0.70, 95% CI 0.51–.098), and MIS (OR = 
0.50, 95% CI 0.46–0.54). The later cohort (2010–2014) was more likely to undergo staging than the earlier cohort (2006–
2009) (OR = 1.81, 95%CI 1.54–2.12). (See Table 1.)  

Conclusion: There remains significant variation in practice regarding the role of lymph node dissection in the surgical 
management of endometrial cancer. While there continues to be an active debate regarding the merits of node dissection, it 
does not appear that this practice is becoming less common since the ASTEC trial was published. 
   



Table 1. Trends in the staging of endometrial cancer: An ACS-NSQIP analysis. 
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Comparison of surgical morbidity and time to chemotherapy postoperatively among ovarian cancer patients treated 
with primary debulking and neoadjuvant chemotherapy  
K.J. Pepina,b, A.J. Bregarc, M.R. Davisd, A. Melameda, E.M. Hinchcliffa, A.A. Gockleyc, N.S. Horowitze and M.G. del Carmenf. 
aMassachusetts General Hospital, Boston, MA, USA, bBrigham and Women's Hospital, Boston, MA, USA, cHarvard Medical School, 
Boston, MA, USA, dBrigham and Women's Hospital/Harvard University, Boston, MA, USA, eBrigham and Women's Hospital, Boston, 
MA, USA, fMassachusetts General Hospital/Harvard University, Boston, MA, USA  

Objective: Primary debulking surgery (PDS) portends a higher risk of blood loss, longer length of stay, and higher 30-day 
readmission rate than interval cytoreduction following neoadjuvant chemotherapy (NACT). However, there are scant data 
examining the impact of postoperative complications on treatment course. To examine whether postoperative complications 
significantly delayed postoperative chemotherapy, we examined the time from surgery to postoperative chemotherapy among 
patients with stage III and IV ovarian cancer after both primary and interval debulking surgery.  

Method: We identified all patients with stage III-IV ovarian cancer who underwent surgical cytoreduction at 2 large academic 
medical centers between 2010 and 2014. A retrospective chart review was performed, and clinical data were extracted from 
patient charts. χ2 tests and student t tests were used to evaluate clinical variables. The Kaplan-Meier method was used to 
evaluate time to postoperative chemotherapy.  

Results: A total of 648 patients met inclusion criteria for the study; 330 were treated with primary surgery (PDS) and 318 
with neoadjuvant chemotherapy (NACT). The majority of patients in both groups had high-grade serous disease (PDS 74.8% 
vs NACT 86.1%). Stage IV disease was more prevalent in the NACT group (PDS 14.2% vs NACT 42.4%, P < 0.001). Optimal 
cytoreduction was achieved in 84.5% of PDS patients and 90.8% of NACT patients (P = 0.05). Postoperative complications 
were reported in 37.8% of PDS patients and 23.3% of NACT patients (P < 0.001). Estimated blood loss varied between groups 
(PDS, 727 cc, 95% CI 646–809; NACT, 449 cc, 95% CI 389–515, P < 0.001). In our cohort 7.2% (PDS 8.5% vs NACT 5.9%, P = 
0.24) of patents were discharged to a rehabilitation facility, and 13.2% were readmitted within 30 days (PDS 16.0% vs NACT 
10.3%, P = 0.033). Despite this, the median time to first postoperative chemotherapy, though significant, varied by just 4 days 
(PDS, 29 days, 95% CI 28–30; NACT, 25 days, 95% CI 24–27, P < 0.001).  



Conclusion: PDS has a higher risk of postoperative complications than NACT. Despite this, patients are well enough to resume 
chemotherapy approximately 1 month after surgery, regardless of mode of treatment. Although patients undergoing NACT 
were able to start chemotherapy 4 days sooner than those having PDS, this is unlikely to be clinically significant. 

 

Fig. 1. Time to Post Operative Chemotherapy. 
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An area for physician intervention: Trends in lifestyle behaviors and cardiovascular risk factors among endometrial 
cancer patients over a five-year follow-up period  
L. Corya, X. Zhangb, K. Schmitzc, E.M. Koa and A.F. Haggertya. aUniversity of Pennsylvania, Philadelphia, PA, USA, bUniversity of 
Pennsylvania Health System, Philadelphia, PA, USA, cPerelman School of Medicine, University of Pennsylvania, Philadelphia, PA, 
USA  

Objective: We sought to determine trends in lifestyle behaviors including physical activity, diet, and habits related to 
cardiovascular risk among a population of women with a known endometrial cancer diagnosis.  

Method: A longitudinal survey assessing physical activity and cardiovascular risk factors was completed among women with 
endometrial cancer at an urban, tertiary care center in 2011 (n = 213) and 2016 (n = 78). The survey in 2016 also utilized the 
NIH Quick Food Scan survey to assess eating habits. Standard descriptive and univariate nonparametric statistical analyses 
were performed.  

Results: The majority of endometrial cancer patients were obese at baseline (median 31.1, IQR 24.7—36.8) with follow-up 
BMI 28.14 (IQR 24.18–34.72) in 2016 (P = 0.19). In 2011, the most common physical activities were walking and swimming, 
which subjects participated in an average of 3 times per week (IQR 2–5) for 60 minutes (IQR 30–75) and with MET 
expenditure of 3.8 (IQR 3.8–5.5). Median stairs climbed and city blocks walked were 25 (IQR 10–60) and 6 (IQR 2–12), 
respectively. Despite the fact that obesity is modifiable, there were no changes in lifestyle behaviors 5 years later and no 
measurable differences in BMI, total physical activity, stairs climbed, or city blocks walked (P = NS). For cardiovascular risk 
factors at baseline, 13.9% of patients reported a diagnosis of diabetes, 42.3% reported a history of smoking, 5.2% reported a 
prior heart attack, and 2.9% reported a prior stroke. Again, there were no differences in rates of diabetes (P = 0.08), smoking 
(P = 1), heart attack (P = 0.45) or stroke (P = 0.22) at follow-up. Dietary habits at follow-up revealed only 58.1% and 52.7% 
followed American Cancer Society recommendations for daily fruit and vegetable consumption, respectively.  

Conclusion: In an endometrial cancer population that is largely obese with multiple comorbid conditions and cardiovascular-
related risk factors, there was no difference in lifestyle behaviors including physical activity and overall health 5 years 
following their cancer diagnosis. Given that obesity and cardiovascular risk factors are associated with poor health outcomes, 
future efforts should focus on the development of effective risk reduction interventions among this population of women.
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Demographic and geographic factors associated with advanced cervical cancer in a rural state  
T.C. Powell, S.E. Dilley, S. Bae, J.M. Straughn Jr., K.H. Kim and C.A. Leath III. University of Alabama at Birmingham, Birmingham, 
AL, USA  

Objective: While poor access to health care has been identified as a risk factor for developing advanced-stage cancer, little is 
known about geographic access to care with respect to cervical cancer. Our objective was to investigate demographic and 
geographic risk factors for developing advanced-stage (AS) cervical cancer in a rural state.  

Method: Our institution's tumor registry was queried to identify women treated for cervical cancer from 2005 to 2015. AS 
cancer was considered stage II-IV. Utilizing data from the American College of Obstetricians and Gynecologists, we located 
women’s health providers in the state. Zip codes were defined as rural or urban based on federal Rural-Urban Commuting 
Area (RUCA) codes. Zip codes were further categorized as Black Belt Rural (BBR) if they were in 1 of 16 counties that are 
historically underserved and generally the most rural counties of the state. Associations between stage and multiple factors 
including minimum distance between patient and nearest provider in miles and rurality were calculated using logistic 
regression.  

Results: A total of 934 patients were identified for the analysis; 273 (29.2%) patients were black and 661 (70.8%) were white. 
Mean age at diagnosis was 49.8 years (SD 14.7). There were 493 patients with AS cervical cancer including 197 (21.1%) stage 
II, 210 (22.5%) stage III, and 86 (9.2%) stage IV. Of the 934 patients, 592 (63.4%) lived in urban areas and 342 (36.6%) in 
rural areas, including 85 in BBR areas. Average distance to the nearest women’s health provider for patients in urban, rural, 
and BBR areas was 5.0, 10.6, and 13.7 miles, respectively. Black race (OR = 1.43, 95% CI 1.06–1.89) and age >50 (OR = 1.75, 
95% CI 1.29–2.37) were associated with increased risk of being diagnosed with AS cervical cancer. A shorter minimum 
distance to the nearest women’s health provider did not have a significant effect on risk of AS disease (OR = 0.995, 95% CI 
0.99–1.01). Living in a rural area trended toward a higher risk of AS but was not statistically significant (OR = 1.19, 95% CI 
0.89–1.59).  

Conclusion: Our data support previous evidence that black race and older age at diagnosis are associated with AS cervical 
cancer in this population. Interestingly, living in a rural (including BBR) area or further away from a women’s health provider 
was not associated with a higher risk of AS cervical cancer. Black race remains one of the strongest predictors of worse 
outcomes for women with gynecologic cancers.
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The high rate of oophorectomy in children with ovarian masses in the United States: What factors are responsible?  
E.B. Rosenfelda,b, J.E. Chana, T.N. Tsueia, L. Delica, D.S. Kappc and J.K. Chana. aCalifornia Pacific & Palo Alto Medical 
Foundation/Sutter Research Institute, San Francisco, CA, USA, bTouro College of Osteopathic Medicine, New York, NY, USA, 
cStanford University, Stanford, CA, USA  

Objective: To evaluate factors associated with children undergoing oophorectomy versus cystectomy for benign ovarian 
tumors. 

Method: Data were obtained from the Nationwide Inpatient Sample from 2005 to 2011. χ2 and multivariate models were used 
for statistical analyses. 

Results: Of 4,089 patients (median age 16) diagnosed with benign ovarian tumors, 42%, 18%, 11%, and 2% were white, 
Hispanic, black, and Asian, respectively. Fifty-six percent had private insurance; 36% had Medicaid; and 4% were uninsured. 
Sixty-two percent had abdominal and 38% had laparoscopic surgeries. Thirty-one percent were treated in the South, 21% in 
the West, 16% in the Midwest, and 15% in the Northeast regions of the United States. Forty-five percent were from teaching 
and 36% from nonteaching hospitals. The median hospital stay was 2 days (IQR 1–3); 2.3% had complications. Overall, 1,470 
(36%) had oophorectomies and 2,619 (64%) had cystectomies. Those who had oophorectomies were more likely to undergo 
abdominal versus laparoscopic surgery (73% vs 27%, P < .0001). Teaching versus nonteaching hospitals were associated with 
more oophorectomies (46% vs 35%, P = .16). Hospitals in the South were also more likely to perform oophorectomy 
compared to those in the West, Midwest, and Northeast (31% vs 21% vs 16% vs 15%, respectively, P < .0001). On multivariate 
analysis, younger age (OR = 1.45, 95% CI 1.26–1.68, P < .0001), abdominal versus laparoscopic surgical route (OR = 2.25, 95% 
CI 1.93–2.62, P < .0001), teaching versus nonteaching hospital (OR = 1.21, 95% CI 1.01–1.46, P = .038), and South and Midwest 
regions versus other (OR = 1.99, 95% CI 1.52–2.60, P < .0001; OR = 20.1, 95% CI 1.50–2.69, P < .0001, respectively) were 
independent factors associated with oophorectomies. The rate of oophorectomies was not different in association with race, 
insurance type, and hospital bed size. 



Conclusion: Over one-third of children with benign ovarian masses underwent oophorectomies. Younger children, open 
surgery, and treatment at teaching hospitals were associated with ovarian resection.
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Vaginal cancer treatment patterns and its associated disparities  
A. Morona, C. Sorrentoa, M. Chena, D. Shalabia, A. Palileoa, R.K. Leeb, O. Abulafiab and Y.C. Leeb. aSUNY Downstate Medical Center, 
Brooklyn, NY, USA, bSUNY Downstate, Brooklyn, NY, USA  

Objective: The objective is to explore the patterns of practice in the treatment of vaginal cancer and its associated disparities.  

Method: After institutional review board approval, the Surveillance, Epidemiology, and End Results database was obtained 
and queried for cancer of the vagina from 1988 to 2012. Clinicopathologic specifics were obtained including age, race, stage, 
histology, treatment modalities, survival, and derived median income. Treatment arms were separated by surgery, radiation, 
both, or none. Kaplan-Meier survival analysis was performed stratifying patients by treatment (surgery, radiation, and both) 
or no treatment. A multivariate logistical regression analysis was then performed using age, race, stage, and derived median 
income to identify patients at risk of going untreated.  

Results: A total of 3,752 patients were identified between 1988 and 2012. Forty percent were stage I, 24% stage II, 16% stage 
III, and 20% stage IV. Seventy-nine percent were Caucasian, 14% African-American, and 7% other. Seventy-four percent were 
of squamous histology, while 26% were other. The median age at diagnosis was 66 years. Fifteen percent of patients were 
treated with surgery, 50.3% with radiation, and 20.1% with both, and 13.9% remained untreated. The treatment groups were 
broken down by year to analyze treatment trends (Fig. 1). The median survival in months was 131 (95% CI 115.1–146.9) for 
those who were treated, compared to 33 (95% CI 16–50) for those who were not treated. A multivariate analysis was used to 
identify those at risk for going untreated, identifying African-Americans when compared to Caucasians (OR = 0.7, P = 0.008), 
stage IV compared to stage I (OR = 0.5, P < 0.001), and those aged 70–79 years when compared to those younger than 50 years 
(OR = 0.57, P = 0.001) and 80 years or older (OR = 0.45, P < 0.001). Derived median income was not of statistical significance.  

Conclusion: The practice patterns of vaginal cancer were investigated using a national cancer database. While the majority of 
patients are being treated with surgery, radiation, or both, an increasing percentage of patients go without treatment. 
Untreated patients have a worse survival. Patients who are less likely to be treated are African-American, elderly, and with 
advanced stage. Further investigation is necessary to identify the reasons patients go untreated. 

 

Fig. 1. Treatment Modalities per Year. 
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Intensive care admissions among ovarian cancer patients treated with primary debulking surgery and neoadjuvant 
chemotherapy-interval debulking surgery  
K.J. Pepina, M.R. Davisb, A.J. Bregara, A. Melameda, E.M. Hinchcliffa, A.A. Gockleyc, M.G. del Carmend and N.S. Horowitze. 
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cHarvard Medical School, Boston, MA, USA, dMassachusetts General Hospital/Harvard University, Boston, MA, USA, eBrigham and 
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Objective: Admissions to intensive care units (ICU) cost thousands of dollars per day but are necessary for some patients 
undergoing radical cancer surgery. Neoadjuvant chemotherapy (NACT) with interval debulking surgery, compared with 
primary debulking surgery (PDS), is considered a less morbid treatment of ovarian cancer. We sought to compare ICU 
admissions for patients treated for ovarian cancer by NACT or PDS.  

Method: We identified patients with stage III-IV ovarian cancer who underwent surgical cytoreduction at 2 large academic 
medical centers between 2010 and 2014. A retrospective chart review was performed. χ2 tests, student t tests, and Mann 
Whitney U tests were used to evaluate clinical variables.  

Results: A total of 648 patients met inclusion criteria for the study. There were 43 ICU admissions, 6.6% of patients who 
underwent surgical debulking during this time period. Age, race, BMI, comorbidity index, and stage did not vary significantly 
between patients who were and were not admitted to an ICU postoperatively. Patients admitted to an ICU had significantly 
higher preoperative CA-125 levels, 4,125 U/mL (95% CI 702–11,135) vs 545 U/mL (95%CI 435–678) (P < 0.001). Patients 
requiring ICU admission had higher estimated blood loss, 1,611 ml (95%CI 1,181–2,147) versus 495 ml (95%CI 453–540) (p < 
0.001). The most common indications for ICU admission were hemodynamic monitoring/pharmacologic blood pressure 
support (83.7%), respiratory failure/inability to extubate (24.2%), bacteremia/sepsis (16.7%), and cardiac indication (4.6%). 
ICU admission indications did not vary between PDS and NACT patients. Most patients were admitted to the ICU during the 
initial hospitalization, but 7% of the ICU admissions occurred during a readmission within 30 days. Compared to NACT, a 
higher percentage of PDS patients required ICU admission, 9.2% versus 4.7% of NACT patients (P = 0.022). Length of ICU 
admission did not vary between groups, PDS 3.0 days (95%CI 2.4–3.5) versus 4.3 days (95%CI 2.4–6.6) for NACT (0.662). 
Total hospital length of stay did not vary between PDS and NACT patients requiring ICU admission, PDS 14.4 days (95%CI 
11.6–17.5) versus NACT 10.2 days (95%CI 7.3–13.9) (P = 0.118).  

Conclusion: Although there are higher rates of ICU admissions among patients undergoing PDS, the indications for ICU 
admission, length of ICU admission, and overall hospital length of stay are the same as for the NACT patients admitted to the 
ICU.
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How old is too old: Safety of minimally invasive gynecologic surgery and early hospital discharge in the oldest elderly  
S.H. Kima, M.K. Freya, N. Maddena, K. Musselmana, J.Y. Cherna, J. Leea, L.R. Boyda, S.V. Blankb, B. Pothuria and J.P. Curtina. aNew 
York University School of Medicine, New York, NY, USA, bIcahn School of Medicine at Mount Sinai, New York, NY, USA  

Objective: With the increasing age of the population, more elderly patients undergo gynecologic surgery. While multiple 
studies demonstrate the advantages of minimally invasive surgery (MIS), including reduced morbidity and hospital stay, there 
is a paucity of data in the elderly population, especially in patients older than 80 years. We sought to evaluate outcomes among 
elderly patients undergoing MIS by a gynecologic oncologist.  

Method: We reviewed the medical records of patients 65 years of age and older who underwent MIS (robotic, laparoscopic, or 
vaginal surgery) by a gynecologic oncologist at a single institution between 2009 and 2016. We compared outcomes among 
“younger-elderly” (65–79) and “older-elderly” (80 and older) patients.  

Results: A total of 298 patients underwent MIS by a gynecologic oncologist (younger-elderly, 268; older-elderly, 29). The 
median age was 69 years (range 65–79) in the younger-elderly and 83 years (range 80–93) in the older-elderly. The older-
elderly had more medical comorbidity conditions (median Charlson index 7 vs 5, P < 0.001). There was no significant 
difference between the 2 groups with respect to surgical approach, underlying malignancy, conversion to laparotomy and 
hospital stay (Table 1). Two hundred and nineteen (81%) younger-elderly patients and 22 (76%) older-elderly patients had 
ambulatory surgery, defined as an admission of less than 24 hours (P = 0.31). Surgical complications were rare (8/298, 3%), 
and there was no difference between the younger- and older-elderly patients in rates of complications or 30- and 90-day 
readmissions.  



Conclusion: We found MIS with early discharge to be a safe approach in elderly patients undergoing surgery by gynecologic 
oncologists. While patients older than 80 years were poorer surgical candidates, there were no differences in surgical 
outcomes or hospital stay when compared to the younger-elderly group. Elderly age should not prohibit consideration of MIS 
with early hospital discharge. 

Table 1. Surgical outcomes in elderly patients under and > 80y . 
  <80 years (N=269) > 80years (N=29) P Value 
Age (median, range) 69y (64-79) 83y (80-93) <0.001 
BMI (median, range) 28 (16-59) 27 (18-40) 0.45 
Charlson comorbidity index 
(median, range) 5 (2-10) 7 (4-12) <0.001 

Surgery for malignant condition 
(N, %) 158 (59%) 23 (79%) 0.096 

Minimally invasive surgical 
approach     0.301 

Laparoscopic (N, %) 94 (35%) 8 (28%)   
Robotic (N, %) 173 (64%) 20 (69%)   
Vaginal (N, %) 2 (7%) 1 (3%)   
Surgical Time (median, range) 167min (56-425) 133min (33-568)  0.127 
Surgical complications (N, %) 8 (3%) 0 (0%) 0.436 
Conversion to laparotomy (N, %) 34 (13%) 4 (14%) 0.774 
Hospital Stay (median, range) 1 day (0-34) 1 day (0-6) 0.689 
Ambulatory surgery (admission 
<24 hours) 218 (81%) 22 (76%) 0.31 

Hospital readmission within 30 
days (N, %) 13 (5%) 3 (10%) 0.195 

Hospital readmission within 90 
days (N, %) 2 (0.7%) 1 (3%) 0.38 
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Risk factors for surgical site infection after ovarian cancer debulking: An ACS NSQIP analysis  
C. Garciaa, E. Saksb and L. Duskab. aUniversity of Virginia School of Medicine, Charlottesville, VA, USA, bUniversity of Virginia, 
Charlottesville, VA, USA  

Objective: To determine risk factors associated with surgical site infection (SSI) in patients undergoing initial debulking for 
ovarian cancer.  

Method: A retrospective cohort study was performed using the American College of Surgeons National Safety and Quality 
Improvement Project participant files from 2012, 2013, and 2014. CPT codes were used to identify all patients undergoing 
initial debulking for ovarian cancer. Information on age, race/ethnicity, BMI, medical comorbidity, ascites, preoperative 
laboratory values, operative time, transfusion, surgical complexity, and bowel resection were compared between patients with 
SSI and those without SSI. A logistic regression was performed to control for confounding variables.  

Results: A total of 3,738 cases were identified with an overall rate of SSI of 7.5%. The median age of the population was 
61years. Most women were non-Hispanic white (72.7%) with a median BMI of 27.6 kg/m2. On bivariate analysis, race, BMI, 
diabetes, hypertension, ASA class, bowel resection, and operating time were all associated with occurrence of SSI. However, on 
logistic regression, only BMI (OR = 1.04, 95% CI 1.02–1.06), operating time (OR = 1.004, 95% CI 1.003–1.005), and bowel 
resection (OR = 1.69, 95% CI 1.02–2.87) remained significant.  

Conclusion: Ovarian cancer patients have many risk factors for SSI. It may be possible to use risk factors such as prolonged OR 
time, higher BMI, and performance of bowel resection to identify a high-risk subset who might benefit from greater 
intervention such as closing sets or negative pressure dressings. 

 
 



Table 1: Multivariate analysis of risk factors for development of surgical site infection. 
Characteristic Odds Ratio 95% Confidence 

Interval 
P value 

Age 0.99 0.98 - 1.01 0.43 
Race (nonwhite) 0.93 0.65 - 1.34 0.70 
Diabetes 0.89 0.57 - 1.40 0.63 
Hypertension 1.31 0.93 - 1.84 0.13 
Smoker 1.24 0.81 - 1.90 0.33 
Body mass index (kg/m2) 1.04 1.02 - 1.06 <.001 
Ascites 1.08 0.77 - 1.53 0.66 
ASA class (high) 1.13 0.81- 1.58 0.48 
Hematocrit 1.01 0.98 - 1.05 0.48 
Albumin 0.87 0.66 - 1.15 0.34 
Operating time 1.004 1.003 - 1.005 <.001 
Bowel resection 1.69 1.02-2.81 0.04 
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Is VTE chemoprophylaxis beneficial after robotic hysterectomy with staging for uterine cancer? An analysis of 
prevalence, prophylaxis and Caprini risk assessment model among 332 patients  
E.M. Saloma, A. Kuan-Celarierb, C. Nhieub and M.A. Penalverc. aFlorida International University, Miami Springs, FL, USA, bFlorida 
International University College of Medicine, University Park, FL, USA, cFlorida International University, Herbert Wertheim College 
of Medicine, Coral Gables, FL, USA  

Objective: To determine the prevalence and associated risk factors of venous thromboembolism (VTE) after minimally 
invasive surgery (MIS) for uterine cancer (UC) patients; evaluate whether the Caprini risk assessment model can predict true 
risk of VTE; and evaluate the role of VTE chemoprophylaxis among such patients.  

Method: This was a retrospective cohort study of all patients with UC treated by MIS at 3 large tertiary care centers from 2010 
to 2014. Cases converted to laparotomy were excluded. The primary outcome measure was clinically diagnosed VTE within 
120 days of operation. The Caprini risk assessment model score was calculated for each patient.  

Results: Of the 332 patients, all underwent robotic hysterectomy, and 2.4% underwent a robotic radical hysterectomy for UC. 
A total of 90% of patients underwent pelvic lymph node dissection (LND), and 70.5% had paraaortic LND. The most common 
stage was Ib. All patients received VTE prophylaxis intraoperatively and postoperatively with sequential compression devices, 
and 31.2% of patients received chemoprophylaxis with unfractionated or low-molecular-weight heparin. One hundred percent 
of patients had a Caprini score greater than 5 predicting a VTE risk of 40%–80%. During a 120-day follow-up, VTE prevalence 
was 1.5% (5/332) with only 4 (1.2%) occurring within the postoperative period. Two of the 5 patients had a previous VTE at 1 
year and 30 days prior to surgery, respectively. Of the 3 patients with new onset VTE, 0.4% (1/228) did not receive 
prophylaxis. The only mortality (0.3%, 1/332) occurred to a patient with a preoperatively diagnosed VTE 1 month prior to 
surgery who received continuous chemoprophylaxis preoperatively. We encountered no postoperative mortality among newly 
diagnosed VTE.  

Conclusion: The Caprini score risk assessment model predicts a 40%–80% risk of DVT/PE among UC patients, yet our rate of 
new onset DVT/PE was only 0.9% among this high-risk population. This may indicate that the Caprini RAM fails to accurately 
predict the rate of VTE. Furthermore, the use of heparin may in fact place our patients at increased risk of complications, such 
as major bleeds, transfusions, and pelvic hematomas based on governmental guidelines that are unfounded. Future research is 
needed to determine whether chemoprophylaxis in this patient population is even warranted.
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Will delaying mammography screening to age 50 worsen breast cancer disparities among African American women?  
J. Underwood, A. Stark, M. Swain, L. Newman and S. Petersen. Henry Ford Hospital, Detroit, MI, USA  

Objective: To determine the impact of mammography exposure in African-American women age 40–49 years by documenting 
both benign breast disease and breast cancer diagnosis.  



Method: A total of 4,695 women with imaging outcome of suspicious lesions Breast Imaging Reporting and Data System 4 
(BIRADs 4) between December 2007 and 2011 were identified from the Radiology Information System. Women with history 
of breast cancer were excluded. Information on demographic and clinicopathologic variables was retrieved manually by 
reviewing electronic medical records. Data from 500 of these women have been validated and statistically evaluated; 101 
women had either declined to disclose their racial/ethnic heritages or belonged to the other racial/ethnic heritages. These 
women were removed from further analyses. All statistical analyses were performed using SAS version 9.4.  

Results: A total of 253 African-American women (AA), of whom 15% (n = 38) were between ages of 40 and 49 years, and 146 
white women (WA), of whom 8.9% (n = 13) were between ages of 40 and 49 years, contributed to this study. Differences in the 
distributions of the clinicodemographic risk factors for breast cancer did not reach the level of statistical significance between 
the two groups of women. In addition, there were no statistical differences in screening mammogram utilization or length of 
time between mammograms previous to the index mammogram. Among women 40–49 years of age, 21.6% (n = 11) were 
diagnosed with breast cancer, of whom 90.9% (n = 10,) were AA (5 were diagnosed with DCIS and 5 with invasive breast 
cancer) and 9.1% (n = 1) WA. (See Table 1.)  

Conclusion: The United States Preventative Services Task Force (USPSTF) guidelines have been drafted with the objective of 
reducing the burden of unnecessary screening; however, these guidelines have not been adjusted for the higher incidence 
rates of triple negative BC in AA women and/or the increased risk of invasive BC among younger AA women,age 40–45 years. 
Preliminary findings from this ongoing study suggest that screening mammogram in AA women age 40–49 years is essential 
for early detection and improved treatment outcome. Racial/ethnic disparity in breast cancer treatment outcomes has been 
narrowed through extensive education and improved awareness about early detection. Concerns about the long-term 
consequences of the USPSTF guidelines have been expressed. 

Table 1. 
VARIABLE AFRICAN-AMERICANS 

N (%) 
WHITE-AMERICANS 
N (%) 

P-VALUE 

Age at Dx (Mean) 
(Range) 

61.8 
(28-99) 
 

66.2  
(37-91) 

.003 

BMI (Mean) 
(Range) 

32.03 
(17.8-63.0) 

30.3 
(17.8-64.2) 

0.0334 

HRT 
Yes  
 No 

 
 64 (25.5%) 
187 (74.5%) 

 
48 (32.6%) 
99 (67.4%) 

0.126 

First Degree Family History of Breast and/or 
Ovarian Cancer 
Yes 
NO 

 
 
 44 (18.2%) 
198 (81.8%) 

 
 
37 (25.7%) 
107 (74.3%) 

.0823 

Breast Density 
Almost Entirely Fatty Tissue 
Scattered Fibroglandular  
Heterogeneously Dense 
Extremely Dense 

 
  41 (14.4) 
151 (53.2) 
  81 (28.5) 
  11 (3.9) 

 
15 (9.1) 
89 (53.9) 
56 (33.9) 
5 (3.0) 

0.1941 

Screening Outcome/BIRADS Classification 
4 
4A 
4B 
4C 
 

 
166 (58.0) 
62 (21.7) 
40 (14.0) 
18 (6.3) 

 
86 (52.1) 
36 (21.8) 
28 (17.0) 
15 (9.1) 

0.1253 

Pathology Diagnostic Outcome1 
Benign Breast Conditions 
Atypical Ductal and/or Lobular Hyperplasia 
Breast Carcinoma  

 
177 (70) 
8 (3.2) 
68 (26.9) 

 
98 (67.1) 
5 (3.4) 
43 (29.4) 
 

0.5806 

1.  A Total of 49 women were removed from analyses; a) 41 women (28 African-American and 13 White-American opted 
against breast biopsy; b) Specimens were non-diagnostic due to inadequate tissue for two women (One African-
American and one White-American); c) 5 women (four White-Americans and One African-American) were diagnosed 
with B-cell lymphoma or non-Hodgkin lymphoma; d) One (White-American) woman was diagnosed with metastatic 
papillary carcinoma with serous differentiation; primary site could not be determined, but most likely ovarian site.  



Variable African-Americans 
68  

White-Americans 
43  

P-Value 

DCIS 24  7  .0247 
ILC 3  4  
IDC 41  32  
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Thirty-day hospital readmission and mortality in advanced uterine cancer  
N. Nair, E. Pereira, M.A. Schwartz, K. Zakashansky, M.P. Hayes, P. Dottino and V. Kolev. Icahn School of Medicine at Mount Sinai, 
New York, NY, USA  

Objective: Rates of 30-day readmission and mortality after surgery for advanced uterine cancer are not well described. We 
aim to identify factors associated with these 2 quality measures.  

Method: The National Cancer Data Base (NCDB) includes 349,249 uterine cancer cases from 2004 to 2013. Of this large 
cohort, 17.6% represent stage 3 and 4 uterine cancers, totaling over 60,000 cases. Age, race, insurance status, academic 
facility, grade of tumor, type of surgery, and presence of residual tumor were assessed for correlation to 30-day hospital 
readmission and mortality rates.  

Results: Among all cases of advanced uterine cancer, unplanned hospital readmission within 30 days of surgery was 4% and 
mortality within 30 days of surgery was 2.1%. Clinical and demographic variables are presented in Table 1. There was a 
significantly higher 30-day hospital readmission rate among black patients (5.0% black, 3.8% white, 3.2% hispanic, 4.3% 
other, P < 0.01), treatment at academic programs (academic 4.2%, nonacademic 3.8%, P = 0.03), patients with undifferentiated 
tumors (5.7% undifferentiated, 4.5% poorly differentiated, 3.4% moderately differentiated, 3.0% well-differentiated, 3.3% 
unknown, P < 0.01), patients who had open surgery (6.1% open, 3.0% minimally invasive, P < 0.01), and residual tumor 
surgery conclusion (8.1% residual tumor present, 6.0% no residual tumor, P < 0.01). Age and insurance status were not 
significantly correlated to 30-day hospital readmission. Mortality within 30 days of surgery was significantly higher in older 
patients (3.4%% ≥70 years, 1.6% 51–69 years, 1.2% ≤50 years, P < 0.01), black patients (3.0% black, 2.1% white, 1.4% 
hispanic, 1.8% other/unknown, P < 0.01), Medicare insurance (2.8% Medicare, 2.7% not insured, 1.9% Medicaid, 1.9% other 
government insurance, 1.4% private insurance, 2.5% unknown, P < 0.01), patients with undifferentiated tumors (4.0% 
undifferentiated, 2.7% poorly differentiated, 1.1% moderately differentiated, 0.6% well-differentiated, 2.4% unknown, P < 
0.01), patients who had open surgery (open 3.0%, minimally invasive 1.1%, P < 0.01), and those with residual tumor at 
surgery conclusion (6.1% residual tumor present, 4.9% no residual tumor, P = 0.02). There was no significant correlation to 
type of program (academic vs nonacademic).  

Conclusion: Interventions aimed at decreasing hospital readmissions and mortality rate should target patients at highest risk 
as identified by this analysis. 

Table 1: Clinical and demographic variables. 
Variable (Sample size) Percentage (number of patients) 
Age (N=61,498) 
   ≤ 50 years 
   51-69 years 
   ≥ 70 years 

 
10.8% (6,633) 
55.1% (33,871) 
34.1% (20,994) 

Stage (N=61,498) 
    Stage 3  
    Stage 4 

 
65.5% (40,285) 
34.5% (21,213) 

Race/Ethnicity (N=61,498) 
   White 
   Black 
   Hispanic 
   Other/unknown 

 
70.2% (43,146) 
13.9% (8,577) 
5.5% (3,388) 
10.4% (6,387) 

Insurance status (N=61,498) 
   Not insured 
   Private insurance/managed care 
   Medicaid 
   Medicare 
   Other government 

 
4.7% (2,903) 
40.3% (24,808) 
6.6% (4,030) 
45.5% (27,966) 
0.8% (464) 



   Unknown 2.2% (1,327) 
Facility Type (N=60,282) 
   Academic/research program 
    Non-Academic program 

 
43.1% (26,532) 
54.9% (33,750) 

Grade (N=61,498) 
   Well-differentiated 
   Moderately-differentiated 
   Poorly differentiated 
   Undifferentiated/anaplastic 
   Unknown 

 
10.0% (6,147) 
21.0% (12,936) 
41.6% (25,595) 
8.0% (4,904) 
19.4% (11,916) 

Type of surgery, data collected from 2010 
onwards (N=20,192) 
   Open surgery 
   Minimally invasive surgery 

 
 
62.8% (12,682) 
37.2% (7,510) 

Residual Tumor (N=9,215) 
    No residual tumor 
    Residual tumor present 

 
42.1% (3,881) 
57.9% (5,334) 
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Disparities in receipt of care for high-grade endometrial cancer: A National Cancer Data Base analysis  
A.J. Bregara, J.A. Rauh-Hainb, R. Spencerc, J.T. Clemmerb, J.O. Schorgeb, L.W. Ricec and M.G. del Carmend. aHarvard Medical School, 
Boston, MA, USA, bMassachusetts General Hospital, Boston, MA, USA, cUniversity of Wisconsin School of Medicine and Public 
Health, Madison, WI, USA, dMassachusetts General Hospital/Harvard University, Boston, MA, USA  

Objectives: To examine patterns of care and survival for white, African-American, and Hispanic women with high-grade 
endometrial cancer.  

Method: We utilized the National Cancer Data Base to identify women diagnosed with uterine grade 3 endometrioid 
adenocarcinoma, carcinosarcoma, clear cell carcinoma, and papillary serous carcinoma between 2003 and 2011. The effect of 
treatment on survival was analyzed using the Kaplan-Meier method. Factors predictive of outcome were compared using the 
Cox proportional hazards model.  

Results: A total of 43,950 women were eligible. African-American and Hispanic women had higher rates of stage III and IV 
disease compared to white women (36.5% vs 36% vs 33.5%, respectively, P < 0.001). African-American women were less 
likely to undergo surgical treatment for their cancer (85.2% vs 89.8% vs 87.5%, respectively, P < 0.001) and were more likely 
to receive chemotherapy (36.8% vs 32.4% vs 32%, respectively, P < 0.001) compared to white and Hispanic women. Over the 
entire study period, after adjusting for age, time period of diagnosis, region of the country, urban or rural setting, treating 
facility type, socioeconomic status, education, insurance, comorbidity index, pathologic stage, histology, lymphadenectomy, 
and adjuvant treatment, African-American women had lower overall survival compared to white women (HR = 1.21, 95% CI 
1.16–1.26). Conversely, Hispanic women had improved overall survival compared to white women after controlling for the 
aforementioned factors (HR = 0.87, 95% CI 0.80–0.93).  

Conclusion: Among women with high-grade endometrial cancer, African-American women have lower all-cause survival, 
while Hispanic women have higher all-cause survival compared to white women after controlling for treatment, 
sociodemographics, comorbidity conditions, and histopathologic variables.
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Is an enhanced recovery pathway safe and effective in the elderly?  
J.Y. Chern, S.S. Lee, M.K. Frey, A.L. Comfort, J. Lee, N. Roselli and L.R. Boyd. New York University School of Medicine, New York, 
NY, USA  

Objective: Enhanced recovery pathways (ERP) challenge traditional perioperative care by minimizing the stress response 
associated with surgery. ERP in gynecologic surgery has been shown to decrease postoperative opioid consumption and 
reduce the length of stay (LOS). In contrast, surgery in elderly patients is associated with an increase risk of postoperative 
complications, longer hospital stays, and higher readmission rates. We sought to compare perioperative outcomes in elderly 
(age 70 years and older) and nonelderly patients on an ERP.  



Method: From January 2016 to August 2016, patients undergoing laparotomies for gynecologic surgery at a single institution 
were enrolled in an enhanced recovery pathway. Demographics and outcomes were collected via prospective chart review. 
Primary outcomes included pain scores, nausea score, LOS, complication rates, and readmission rates. Comparisons were 
performed using χ2 tests and Fisher’s exact tests for categorical data, and student’s t test for continuous variables, with P < 
0.05 for significance (SPSS Version 23).  

Results: Sixty-three patients were enrolled in the study, including 11 patients >70 years old. The median age was 64 years, 
with an average age of 48.5 years for the nonelderly and 76 years for the elderly. There were no statistically significant 
differences in inpatient complications, pain and nausea scores, rates of patient-controlled analgesia, operative times, renal 
function, 30-day complications, or readmission rates (Table 1). However, elderly patients were more likely to undergo 
laparotomy for malignancy in comparison to nonelderly (9 of 11 [82%] versus 19 of 52 [37%], P = 0.016). Elderly patients had 
a longer LOS compared to nonelderly patients (2.64 vs 1.92 days, P = 0.029).  

Conclusion: Elderly patients, though more likely to have a cancer diagnosis, had the same complication and readmission rates 
as nonelderly patients on an enhanced recovery pathway. Despite the parity in perioperative outcomes, elderly patients had a 
longer LOS. This may reflect a reluctance of patients and surgeons to discharge these patients, despite meeting appropriate 
milestones. 

Table 1. Comparing peri-operative outcomes following ERP in the elderly and non-elderly population. 
         
    < 70 Years > 70 Years   
    N (%) N (%) P-value 
Total no. of patients   52 11   
EBL (Mean)    473 ± 408 363 ± 339 0.410 
Intraoperative Transfusions No 47 (90) 9 (82) 0.595 
  Yes 5 (10) 2 (18)   
Operative Time (Mean)   259 ± 64  276 ± 90  0.441 
Length of Stay (Mean)   1.92 ± 0.99 2.64 ± 0.81 0.029 
Differences in creatinine (Mean)  0.031+ 0.13 0.027+ 0.2 0.56 
Diagnosis         
  Benign 33 (63) 2 (18) 0.016 
  Malignancy 19 (37)  9 (82)   
Readmission         
  No 47 (90) 11(100) 0.576 
  Yes 5 (10) 0 (0)   
30 day complications         
  No 49 (94) 9 (82) 0.207 
  Yes 3 (6) 2 (18)   

Type of complication         
  Cellulitis 1 0   
  Deep vein thrombosis 0 1   
  Ileus 1 0   

  Recto-vaginal fistula 0 1   
  Wound Dehisence 1 0   
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The impact of body mass index (BMI) classification on the likelihood of lymphadenectomy at the time of hysterectomy 
for endometrial cancer  
T.C. Longoriaa, K.H. Claira, S.E. Paraghamiana, H. Vua, R.N. Eskandera and R.E. Bristowb. aUniversity of California Irvine Medical 
Center, Orange, CA, USA, bUniversity of California, Irvine Medical Center, Orange, CA, USA  



Objective: To investigate the association between BMI classification and frequency of lymphadenectomy concurrent with 
hysterectomy for endometrial cancer among American College of Surgeons National Surgical Quality Improvement Project 
(NSQIP) hospitals.  

Method: The study design was a retrospective cohort study of patients who underwent hysterectomy for endometrial cancer 
between January 2011 and December 2014 selected from the NSQIP database. World Health Organization (WHO) BMI 
classification was used to define patient cohorts. Current procedural terminology (CPT) codes for removal of retroperitoneal 
lymph nodes were used to identify patients as having had a lymphadenectomy. After testing demographic variables as 
potential confounders, multivariate logistic regression was used to sequentially compare overweight patients with each cohort 
of obese patients with respect to the odds of undergoing lymphadenectomy concurrent with hysterectomy.  

Results: Of 10,378 patients with endometrial cancer who underwent hysterectomy, 2,039 patients (20%) were overweight 
and 6,683 patients (64%) were obese (Table 1). Increasing BMI was associated with an increased proportion of patients with 
cardiovascular and pulmonary comorbid conditions and decreasing age. No trend was seen between increasing BMI and race, 
ethnicity, or functional status. Multivariate analysis demonstrated a significant difference in the odds of having a 
lymphadenectomy between overweight patients and all cohorts of obese patients, with the exception of patients with class I 
obesity (Table 1). Compared to overweight patients, the odds of having a lymphadenectomy was 20% lower for patients with 
class II obesity and 46% lower for patients with class III obesity. After subdividing the patients with class III obesity, the odds 
of having a lymphadenectomy were 39%, 59%, and 70% lower for patients with a BMI 40–49.9, 50–59.9, and >60 kg/m2, 
respectively. Lymphadenectomy was associated with a longer operative time but no increase in the administration a blood 
transfusion or increase in the frequency of a serious intraoperative event.  

Conclusions: These data demonstrate that the odds of having a lymphadenectomy at the time of hysterectomy are inversely 
correlated to BMI class in patients with endometrial cancer. Further research is warranted to precisely define the influence of 
patient obesity on surgical decision making. 

Table 1. Multivariate logistic regression model for lymphadenectomy. 
 N (%) Adjusted* OR 95% CI P-value 
Overweight (n = 2039) 1214 (60) --- --- --- 
Class I obesity (n = 2151) 1241 (58) 0.94 0.83 - 1.06 .30 
Class II obesity (n = 1814) 976 (54) 0.80 0.70 - 0.91 .001 
Class III obesity (n = 2718) 1179 (43) 0.54 0.48 - 0.61 <.001 
     - 40-49.9 kg/m2 (n = 1954)  912 (47) 0.61 0.54 - 0.70 <.001 
     - 50-59.9 kg/m2 (n = 584) 214 (37) 0.41 0.34 - 0.50 <.001 
     - > 60 kg/m2 (n = 180) 53 (29) 0.30 0.21 - 0.42 <.001 

OR = odds ratio; CI = confidence interval 
* Adjusted for cardiovascular and pulmonary comorbidities 
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Didn’t you know? Human papillomavirus (HPV) cancer survivors’ knowledge and attitudes towards HPV vaccination  
Z. Shelala, D. Urbauera, P. Lewis Pattersona, D. Schultza, A.M. Rohrera, E.M. Sturgisb, L.D. Stevensc, C.V. Rosenthala and L.M. 
Ramondettaa. aThe University of Texas MD Anderson Cancer Center, Houston, TX, USA, bThe University of Texas MD Anderson 
Cancer Center, Houston, TX, USA, cThe University of Texas MD Anderson Cancer Center, Houston, TX, USA  

Objective: More than 28,000 people are diagnosed annually with human papillomavirus (HPV) cancers potentially 
preventable by the HPV vaccine. Unfortunately, only 42% of girls and 28% of boys complete the HPV vaccination series. We 
assessed knowledge and acceptance of HPV vaccination in patients diagnosed with HPV cancers. We also determined the 
percentage willing to become advocates for HPV prevention.  

Method: This was an institutional review board-approved survey of HPV cancer survivors attending survivor clinics (SSC) at 
the MD Anderson Cancer Center (MDACC) or participating in the MDACC online mycancerconnection (MCC) survivor program. 
Qualtrics (Provo, Utah), online survey software, was used for data collection. An institutional review board-approved consent 
was presented or emailed to survivors, and all responses were anonymous. Demographics; awareness and knowledge about 
the HPV vaccine as well as effectiveness and safety; willingness to recommend the vaccine; and the consideration of 
participating in an advocacy program to raise awareness about the HPV vaccine were surveyed. Patient location (MCC vs SSC) 
was treated as a stratifying variable. Fisher’s exact tests were performed to determine effect of location.  



Results: Responders totaled 135; 59 were registered with MCC and 76 were SSC. The majority were ≥61 years (56%), male 
(56.4%), and white (89.3 %). Oropharyngeal cancer survivors made up 72.5% of the sample, 17.6% were cervical cancer, and 
4.6% were vulvar and 4.6% anal cancer survivors; 35.6% confirmed their cancer was HPV- related. Twenty-one percent did 
not know there was an HPV vaccine, but 87% said they would recommend the vaccine to others. Fifty-three percent would be 
willing to participate in awareness-raising activities, and 70% would consider learning to be an advocate. Almost 50% would 
consider telling their story in writing or by video to educate others. Table 1 summarizes results by MCC versus SSC status.  

Conclusion: HPV cancer survivors showed willingness to help raise awareness on HPV prevention. This is encouraging as 
building survivor groups historically been difficult due to an HPV "stigma." Uniting HPV cancer survivors may have advantages 
for raising awareness and building survivor advocacy programs that may improve public understanding, acceptance, and 
ultimately usage of the HPV vaccine. We will be holding an HPV survivor advocacy education conference in 2017. 

Table 1. Demographic, Knowledge and Behavior Summary Statistics. 
 Survivor Clinic 

N (%) 
Mycancerconnection 

N (%) 
P-Value Total 

N (%) 
Behavior 
Do you have children?   0.3010  
Yes 60 (80%) 40 (71.4%)  100 (76.3%) 
No 15 (20%) 16 (28.6%)  31 (23.7%) 
Have your children been vaccinated against HPV if eligible? 0.1063  
Yes 12 (24.5%) 13 (48.2%)  25 (32.9%) 
No 19 (38.8%) 6 (22.2%)  25 (32.9%) 
I don’t know 18 (36.7%) 8 (29.6%)  26 (34.2%) 
Have your children received the full HPV vaccine if eligible? 0.0815  
Entire Series 8 (72.7%) 13 (100%)  21 (87.5%) 
Partial Series 3 (27.3%) 0 (0%)  3 (12.5%) 
If you have not vaccinated your eligible children against HPV why 
not? 

0.0504  

Did you know it was 
needed 

8 (42.1%) 0 (0%)  8 (32.0%) 

Safety concerns 0 (0%) 1 (16.7%)  1 (4.0%) 
Health provider did not 
recommend 

3 (15.8%) 0 (0%)  3 (12.0%) 

Do not have enough 
information about the 
vaccine 

4 (21.1%) 1 (16.7%)  5 (20.0%) 

Did not know boys needed 
to be vaccinated 

1 (5.3%) 1 (16.7%)  2 (8.0%) 

Other (specify) 3 (15.8%) 3 (50.0%)  6 (24.0%) 
Would you recommend the HPV vaccine to others? 0.5947  
Yes 57 (85.1%) 50 (89.3%)  107 (87%) 
No 10 (14.9%) 6 (10.7%)  16 (13%) 
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Indication for robotic-assisted surgery influences perioperative outcomes and hospital readmissions among women 
undergoing gynecologic procedures  
K. Musselmana, M.K. Freya, K.J. Sapra Sr.b, N. Maddena, J. Leea, J.Y. Cherna, S.V. Blankc and B. Pothuria. aNew York University School 
of Medicine, New York, NY, USA, bColumbia University Medical Center, New York, NY, USA, cIcahn School of Medicine at Mount 
Sinai, New York, NY, USA  

Objective: Differences in complication rates and outcomes are expected when comparing surgery for benign and malignant 
indications; however, there are limited data addressing this issue in robotic-assisted gynecologic surgery. Because this 
distinction and its ramifications can influence patient counseling, surgical planning, and reimbursement as we move to value-
based payment models, we sought to evaluate the perioperative outcomes for women undergoing gynecologic robotic-assisted 
surgery for benign versus malignant indications.  



Method: We reviewed the medical records of all patients undergoing robotic-assisted gynecologic surgery at a single 
institution from March 2015 to May 2016. Perioperative outcomes were evaluated using univariate and multivariate 
regression analysis to compare complications and outcomes for benign versus malignant surgical indications.  

Results: A total of 1,142 patients were included (benign 962, malignant 180). Malignant cases were significantly older (58 vs 
42 years, P < 0.001) with more medical comorbid conditions and higher BMI. There was no difference in estimated blood loss 
or intraoperative complications. Malignant cases had longer surgical time (3.6 vs 2.6 hours, P < 0.001), higher rates of 
conversion to laparotomy (2% vs 0.4%, P = 0.008), postoperative complications (14% vs 9%, P = 0.05), and hospital 
readmission within 6 weeks (7% vs 3%, P = 0.01). Postoperative complications included fever (benign 3%, malignant 5%), 
urinary tract infection (2%, 5%), prolonged/severe pain (2%, 2%), wound infection (2%, 2%), abscess (1%, 1%), other 
infection (1%, 2%), port-site hernia (1%, 2%), small bowel obstruction (0%, 1%), and deep vein thrombosis (0%, 1%). On 
multivariate analysis adjusting for age, BMI, and medical comorbidity condition, malignancy remained associated with higher 
rates of conversion and hospital readmission. (See Table 1.)  

Conclusion: Robotic surgery performed for gynecologic malignancy is associated with higher rates of conversion to 
laparotomy and hospital readmission compared to robotic surgery performed for benign disease. This information is very 
important for physician and patient surgical expectations and should be accounted for when determining models of value-
based reimbursement. 

Table 1. Patient characteristics and surgical outcomes for benign and malignant robotic gynecologic surgery.  
 

  Benign Cases 
(N=962) 

Malignant 
Cases (N=180) P Value 

  N, % N, % 
Age (mean, SD ) 42y (9.7) 58y (13.1)  <0.001 
BMI (mean, SD)  26.9 (6.4) 29.9 (7.7)    <0.001 
Current smoker 67 (7%) 6 (3%) 0.07 
ASA Class     <0.001 

1 304 (32%) 11 (6%)   
2 589 (61%) 116 (64%)   
3 69 (7%) 52 (29%)   
4 0 (0%) 1 (1%)   

Comorbidities       
Hypertension 136 (14%) 79 (44%) <0.001 
Diabetes 37 (4%) 24 (13%) <0.001 

Hyperlipidemia 77 (8%) 45 (25%) <0.001 

Coronary artery disease 8 (1%) 3 (2%) 0.29 

Asthma 101 (11%) 26 (14%) 0.12 
Chronic obstructive pulmonary 

disease 3 (0.3%) 6 (3%) <0.001 

Obstructive sleep apnea 28 (3%) 14 (8%) 0.002 

Operative time (median, range) 2.6hr (1.0-6.8) 3.6hr (1.3-7.7) <0.001 

Estimated blood loss (mean, SD) 122ml (198) 139ml (162) 0.29 

Intra-operative Complication 31 (3%) 10 (6%) 0.12 

Conversion to laparotomy 4 (0.4%) 4 (2%) 0.008 

Post-operative complication 88 (9%) 25 (14%) 0.05 

Hospital readmission 23 (3%) 12 (7%) 0.01 
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Stage IB2 cervical cancer: Survival factors associated with treatment modality  
D. Guptaa, T. FitzGeralda, A.R. Mayera, B.E. Nelsonb, D. Wakefieldc and P. Rolandb. aSt. Francis Hospital and Medical Center, 
Hartford, CT, USA, bSt. Francis Hospital and Medical Center, Hartford, CT, USA, cUniversity of Connecticut Health Center, 
Farmington, CT, USA  

Objective: Women diagnosed with FIGO clinical stage IB2 cervical carcinoma often receive with multimodality therapy: 
surgery (S), chemotherapy (C), and radiation (RT). Data from the National Cancer Data Base (NCDB) registry were analyzed to 
evaluate variables that affect overall survival.  

Methods: The NCDB registry was queried for patients diagnosed with stage IB2 cervical carcinoma from 1999 to 2006. 
Inclusion criteria included patients in 3 treatment groups: S only, concurrent C+RT (CCR), and C+RT+S or RT+S (CRS) with 
known tumor sizes between 4 and 16 cm. χ2 tests were used to evaluate demographic variables, and Cox regression modeling 
was used to analyze variables affecting overall survival.  

Results: A total of 809 patients met the inclusion criteria and were included in the analysis. Patients were treated as follows: S, 
79 (9.8%); CCR, 429 (53.0%); and CRS, 301 (37.2%). Mean age at time of treatment was 45 years (P = NS). There was no 
difference noted in the region of treatment (metro vs urban vs rural), treatment center (community vs academic), income, or 
education. African-Americans were least likely to be in the CRS group (P = 0.02). Half of the patients with cervical cancer lived 
in the South; surgery was performed most often in the West and least often in the Northeast (P = 0.007). Patients who had CCR 
lived closer to the treatment center (26.1 miles ± 36.8) compared to patients who had S (47.1.1 ± 126.3) or CRS (41.1 ± 153.1, 
P = NS). The mean survival was shortest for those who had S (62.2 months) versus CCR (117.6 months) or CRS (116.9 months, 
P = NS). Multivariate analyses showed improved outcomes with tumor size <7 cm (HR = 0.4, 0.3–0.6) or negative pelvic lymph 
nodes (HR = 0.4, 0.2–0.7). Those with Medicaid (HR = 1.7, 1.2–2.4) or Medicare (HR = 2.1, 1.4–3.3) insurance or 
adenocarcinoma histology (HR = 1.4, 1.1–2) had worse prognosis. When comparing CCR versus CRS, there was no difference in 
overall survival.  

Conclusion: Although the Society of Gynecologic Oncology and National Comprehensive Cancer Network guidelines 
recommend CCR treatment (category 1) for stage IB2 cervical cancer, many patients still undergo surgery. CRS and CCR 
demonstrate equivalent survival in IB2 cervical cancer. Patients with squamous histology and negative pelvic lymph nodes had 
better outcomes. Prior studies have shown that adding chemotherapy and/or radiation after surgery increases patient 
morbidity. Further research is recommended to evaluate factors leading to primary surgical management in these patients.

 

310 - Poster Session  
A SEER-Medicare analysis of the impact of metformin on overall survival in ovarian cancer patients  
C. Garciaa, A. Yaob, F. Camachob, R. Balkrishnanb and L.A. Cantrella. aUniversity of Virginia School of Medicine, Charlottesville, VA, 
USA, bUniversity of Virginia, Charlottesville, VA, USA  

Objective: To determine whether metformin use is associated with improved survival in patients with ovarian cancer.  

Method: All patients with a diagnosis of first epithelial ovarian cancer from 2007 to 2011 in the combined Surveillance, 
Epidemiology, End Results (SEER)–Medicare database were identified from the SEER registry primary site codes. We included 
patients who were continuously enrolled in both parts A and B of Medicare during the 12 months before and 6 months after 
diagnosis. Comorbidity and cancer treatment ICD-9 and HCPCS codes were used to search the claims files for medical 
comorbidity, procedures, and chemotherapy administration. Medication use was determined with NDC codes using the 
Medicare part D files. The primary outcome of overall survival was assessed between metformin users and nonusers using the 
Cox proportional hazards model. Propensity score matching by calipers on a 1:1 ratio was used to control for confounding. 
Confounders included age, race, diagnosis year, stage, histology, grade, Charlson index, and comorbidity. The effect of dosage 
was analyzed using discrete time survival analysis with a pooled logistic regression (PLR).  

Results: There were 2,291 cases, with 180 (7.9%) having used metformin. Median age was 73 years, with the majority treated 
by primary surgery (74.1%). Serous cancers compromised 51.5% of cases, and 64.9% were stage III or later at diagnosis. On 
bivariate analysis, stage, race, Charlson index, and diagnosis of MI, CHF, PVD, CVD, and diabetes were associated with 
metformin use (P < .05). On logistic regression, age, race, and diabetes remained associated with metformin use. In the entire 
sample, metformin use was not associated with overall survival (HR = 0.96, 0.75–1.23). The matched sample (n = 360) was 
well matched relative to the confounders (c = .91). There was still no effect of metformin use on overall survival (HR = .88, 
0.66–1.17). Exploratory regression with time varying coefficients suggests a protective metformin effect after 30 months 



follow-up (HR = 0.37, 0.16–0.87). With PLR models, metformin dosage and duration of use were not found to affect survival in 
the matched sample or over the entire sample.  

Conclusion: No statistically significant association was observed between metformin use and overall survival in a matched 
cohort of 360 ovarian cancer patients. However, exploratory modeling suggests metformin use may be protective in a longer 
term. 

 
 
Fig. 1. Overall survival by timing of metformin initiation related to ovarian cancer diagnosis in Propensity score Matched 
Sample (N = 360). 
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Postoperative complication rates after laparoscopic hysterectomy for women with endometrial cancer: Does an 
overnight stay alter outcomes?  
J. Lee, J.P. Curtin, J.Y. Chern, M.K. Frey, S.H. Kim and L.R. Boyd. New York University School of Medicine, New York, NY, USA  

Objective: Minimally invasive surgery is the preferred surgical method to treat women with endometrial cancer, with 
advantages including faster recovery, fewer postoperative complications (POC), and shorter hospital stays. Prior studies have 
shown same-day discharge (SDD) after laparoscopic hysterectomy (LH) to be safe, but the majority of patients are routinely 
admitted overnight. The objective of this study is to evaluate the rates and timing of 30-day POC in patients undergoing LH for 
endometrial cancer, and the association between POC and hospital admission status.  

Method: Patients who underwent hysterectomy for endometrial cancer from 2010 to 2014 were identified from the American 
College of Surgeons National Surgical Quality Improvement Program database by ICD-9 and CPT codes. Comparative analyses 
were performed and stratified by POC to evaluate for hospital lengths of stay.  

Results: We identified 13,745 patients who underwent hysterectomy for endometrial cancer: 4,457 had open hysterectomies 
(OH), 9,020 had LH, and 268 had vaginal hysterectomies (VH). POC rates were significantly lower in the LH and VH groups 
compared to OH: 16.9% of OH had POC compared to 5.3% of LH and 7.5 % of VH (P < 0.0001). There were 9,020 patients who 
underwent LH, and of these, 8,291 were admitted and 729 underwent SDD. Out of the 9,020 LH patients, 633 patients had at 
least 1 POC (7.0%), and of these, 221 (34.9%) had more than 1 POC. There were a total of 978 POC captured, as listed in Table 
1. A median of 10 days elapsed from the surgery date to the development of any POC (range 0–30 days). Only 45 patients had a 
POC on either postoperative day 0 or 1 (0.5% of all patients after LH, 7.1% of patients with POC). Of the 633 patients who had 
a POC, 593 patients (93.7%) were admitted after surgery and 40 patients (6.3%) underwent SDD. SDD patients were younger, 
had lower BMI, and fewer medical comorbidity conditions than admitted patients, but there was no significant difference in 
POC rates between the admitted and SDD patients (P = 0.1).  



Conclusion: The most common POC was hospital readmission followed by urinary tract and surgical site infection. The 
majority of POC occur after postoperative day 1, and there is no association between SDD and POC rates. Patients may be 
safely discharged home the same day after LH without an increased risk of POC. 

Table 1. Postoperative complications after laparoscopic hysterectomy for endometrial cancer. 
 

Postoperative 
complication (POC) 

Median time to 
development in 

days (range) 

Admitted patients with 
POC  

n (% of all admitted 
patients) 

Same-day discharge  
patients with POC  

n (% of all same-day 
discharge patients) 

p value 

Readmissions 10 (1-30) 292 (3.5%) 14 (1.9%) 0.13 
Urinary tract infections 12 (1-30) 162 (2.0%) 13 (1.8%) 0.86 
Surgical site infections 11 (1-30) 161 (1.9%) 7 (0.96%) 0.08 
Reoperations 7 (0-30) 87 (1.0%) 4 (0.55%) 0.27 
Pulmonary embolism / 
Deep venous 
thrombosis 

11 (1-29) 61 (0.74%) 1 (0.14%) 0.10 

Sepsis / Septic shock 8 (1-30) 56 (0.68%) 2 (0.27%) 0.29 
Pneumonia 4.5 (1-29) 30 (0.36%) 1 (0.14%) 0.51 
Re-intubation 2 (1-24) 23 (0.28%) 1 (0.14%) 0.74 
Wound separation 16 (1-29) 19 (0.23%) 0 (0.0%) 0.38 
Renal failure 4 (1-18) 17 (0.21%) 0 (0.0%) 0.43 
Myocardial infarction / 
Cardiac arrest 2 (0-25) 15 (0.18%) 2 (0.27%) 0.91 

Cerebral vascular 
accident 4 (0-16) 9 (0.11%) 0 (0.0%) 0.78 

Coma 3 1 (0.012%) 0 (0.0%) 1.0 
Total  933 45  

Total number of admitted patients: 8291 
Total number of same-day discharge patients: 729 
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Telemedicine and patient navigation: Effective strategies to deliver regional genetic counseling  
L. Amacker-North, D.L. Tait, E. Crane, R.V. Higgins, D.W. Kiser, R.W. Naumann and J. Brown. Levine Cancer Institute, Carolinas 
Medical Center, Charlotte, NC, USA  

Objective: To demonstrate the utility of a comprehensive program involving telemedicine and patient navigation in providing 
genetic counseling services for patients with ovarian and breast cancer across a geographically large health care system.  

Method: We identified all patients with newly diagnosed ovarian and breast cancer in our health care system from January 
2013 to December 2015 through a query of the cancer registry. During each annual time frame, we recorded referral 
characteristics and testing outcomes. We compared these results using the χ2 test or Fisher’s exact test.  

Results: Beginning in 2013, navigators and physicians identified at-risk patients, and genetic counselors provided cancer risk 
assessment, genetic counseling, and testing services at 4 locations and through telemedicine consultation throughout a health 
care system spanning 9 hospitals in 2 states. The number of new ovarian cancer cases was constant (109–115 cases/year), but 
patients referred for genetic counseling increased from 40% in 2013, to 58% in 2014, to 96% in 2015 (P < 0.05). Indicated 
patients who underwent testing increased from 27 in 2013 (24%), to 36 in 2014 (38%), to 59 in 2015 (72%) (P < 0.05). 
Patients identified with BRCA1 or 2 mutations increased from 11% to 14% to 19%, respectively, but this did not reach 
statistical significance (P = 0.53). The number of new breast cancer patients was constant (1,543–1,638 cases/year). The 
percentage of patients with triple negative breast cancer referred for genetic counseling reached 83% in 2014 and 87% in 
2015; indicated patients who underwent testing increased from 74 in 2014 (74%) to 101 in 2015 (86%) (P < 0.05). Of women 
with breast cancer <45 years, 85% were referred for genetic counseling in 2014 and 84% in 2015; indicated patients who 
underwent testing increased from 149 in 2014 (79%) to 186 in 2015 (98%) (P < 0.05). BRCA mutations were detected in 13% 
and 10% of patients, respectively. During this time, patient navigation was initiated to detect cancer patients in whom 
screening was indicated, and telemedicine consults were performed in 118 breast/ovarian cancer patients (6%).  



Conclusion: Successful implementation of patient navigation and telemedicine improves delivery of effective genetic 
counseling services to patients with ovarian and breast cancer despite geographic barriers.
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Rate and patterns of recurrence in patients undergoing intraperitoneal chemotherapy for advanced epithelial 
ovarian cancer  
L.J. Moulton and R. DeBernardo. Cleveland Clinic, Cleveland, OH, USA  

Objective: To identify rate and patterns of recurrence after intraperitoneal (IP) chemotherapy in women with advanced 
epithelial ovarian, fallopian tube, and peritoneal carcinoma (EOC).  

Method: A retrospective, single-institution analysis of women who underwent cytoreductive surgery for EOC followed by IP 
chemotherapy for stage IIIA-IVB disease was performed. Descriptive statistics and univariate analyses were performed, and 
Kaplan-Meier tests assessed time to recurrence.  

Results: Of 114 women included, the mean age and BMI was 60.4 years and 28.2 kg/m2, respectively. All patients had stage III-
IV disease, and 85.8% had serous histology. All patients underwent cytoreductive surgery with optimal cytoreduction 
achieved in 92.8%, 50.5% having no gross residual disease. Of all patients, 19.3% received neoadjuvant chemotherapy; 72.8% 
of women received IP chemotherapy alone; 25.8% received a combination of IP/IV due to intolerance of IP therapy; and 1.8% 
received IV chemotherapy instead of planned IP course. All patients received platinum-based chemotherapy (53.5% and 
49.1% receiving IP cisplatin and IP carboplatin, respectively), and 88.6% received IP paclitaxel for a median 6.0 cycles. For 
patients who completed IP therapy alone, 59.5% experienced disease recurrence compared to 52.2% recurrence in those who 
received combined IP/IV therapy (P = 0.21). However, completion of IP chemotherapy was associated with increased mean 
time to recurrence of 23.0 versus 17.3 months with a mean follow-up of 68.9 months for all patients, but was not statically 
significant (P = 0.29). Neoadjuvant chemotherapy prior to adjuvant chemotherapy with IP alone or combined IP/IV regimen 
did not affect recurrence (P = 0.22). Among those receiving IP chemotherapy alone, 57.8% of recurrences were extraperitoneal 
and 44.2% intraperitoneal, compared to IP/IV chemotherapy for which recurrences were equally distributed between 
extraperitoneal and intraperitoneal (50% vs 50%, P = 0.21).  

Conclusion: In this series of women with advanced-stage EOC, the rate of recurrence was not significantly different for 
patients who completed IP therapy alone compared to those who received combined IP/IV therapy. IP chemotherapy, 
however, was associated with longer time to recurrence with trend towards decreased intraperitoneal recurrences but did not 
meet statistical significance.
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Elevated body mass index (BMI) is associated with a decreased risk of recurrence and increased administration of 
adjuvant radiation and chemotherapy  
E.J. Divera,b, E.M. Hinchcliffa, A.A. Gockleyb, A. Melameda, L. Contrinoc, S. Feldmanc and W.B. Growdonb. aMassachusetts General 
Hospital, Boston, MA, USA, bHarvard Medical School, Boston, MA, USA, cBrigham and Women's Hospital, Boston, MA, USA  

Objective: The objective of this study was to investigate how body mass index (BMI) modulates specific treatment patterns 
and survival outcomes in cervical carcinoma.  

Method: An institutionally approved, retrospective review of all women treated for invasive cervical cancer at 2 academic 
centers was conducted. Patient charts were reviewed, and clinical variables were extracted. Associations between BMI and 
relevant clinical factors were analyzed utilizing t tests, χ2, and logistic and linear regression as appropriate. The Kaplan-Meier 
method was used to analyze survival.  

Results: From 2000 to 2013, we identified 840 women treated for invasive cervical cancer with available BMI or weight data. 
The mean BMI was 27 (range 14–78.4). A Cox proportional hazards model controlling for age and stage revealed that BMI did 
not affect overall survival (HR = 0.75, 95% CI 0.54–1.07, P = 0.12). Although BMI was not associated with stage (P = 0.52), a 
multivariable model incorporating age, stage, and BMI demonstrated that BMI had no effect on the utilization of surgery (P = 
0.08). Elevated BMI, >30, was associated with a decreased risk of recurrence (P < 0.03) and increased use of adjuvant radiation 
therapy (P < 0.01) as well as chemotherapy (P < 0.01) on univariate analysis. When controlling for age, stage, and the use of 
surgery, BMI >30 was independently associated with increased use of radiation (OR = 1.8, 95% CI 1.2–2.8, P < 0.01). In a 
multivariable model incorporating age, stage, surgery, chemotherapy, and radiation, BMI >30 remained an independent 
clinical factor predicting decreased recurrence (OR = 0.50, 95% CI 0.31–0.80, P = 0.004).  



Conclusion: These data suggest that BMI does not affect overall survival but is associated with decreased recurrence risk and 
increased use of nonsurgical treatment modalities. After accounting for age, stage, surgery, and the increased use of radiation 
and chemotherapy, BMI >30 was independently associated with a 50% decreased risk of recurrent disease.
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Surgical outcomes in Jehovah’s Witnesses with gynecologic malignancies  
L.J. Moulton and H. Mahdi. Cleveland Clinic, Cleveland, OH, USA  

Objective: To identify the rate of adverse postoperative outcomes among Jehovah’s Witnesses undergoing major laparotomy 
and minimally invasive surgery for gynecologic cancer.  

Method: All patients with a diagnosis of any gynecologic malignancy and simultaneous refusal of blood products were 
identified from 2004 to 2015, and a single-institution review was performed. Postoperative complications within 30 days of 
surgery were included. Descriptive statistics and univariate analyses were performed.  

Results: There were 33 patients who met the inclusion criteria. The median age was 58 years (32–85). Preoperative median 
ASA score was 3.0, and median Charleson comorbidity index was 6.0. The majority of patients had endometrial 
adenocarcinoma (n = 21, 63.3%) and epithelial ovarian, fallopian tube, or peritoneal cancer (EOC, n = 7, 21.2%). Twenty-one 
patients underwent laparotomy and 12 (36.3%) minimally invasive surgery (MIS). Of open procedures, 33.3% (n = 7) were 
described in the operative report to have been stopped prematurely because of current bleeding or risk of increased bleeding 
with proceeding with surgery. Among the 5 patients included with advanced-stage EOC, rate of suboptimal cytoreduction was 
60%. Median length of stay was 5 days in those undergoing laparotomy versus 3 days for MIS. Median EBL was 225 (25–
4,300) for laparotomy versus 62.5 (10–200) for MIS. Among those who had laparotomy, there were 4 (19.0%) ICU admissions 
and 2 (9.5%) mortalities within 30 days. Additional postoperative complications among those having laparotomy included 
intraabdominal abscess (4.8%), myocardial infarction (4.8%), and surgical site infection (4.8%). Time to adjuvant 
chemotherapy or radiation was 45 days (31–64) versus 30 (12–64) for MIS. Of all patients, 32 (96.7%) were not willing to 
accept transfusion of packed red blood cells. One patient (3.0%) was willing to accept blood transfusion in the case of life-
threatening anemia, and 13 patients (44.8%) reported that they would be willing to use autologous blood transfer methods at 
the time of their surgery.  

Conclusion: In this series of patients who refused blood transfusion for religious reasons, those undergoing laparotomy for 
gynecologic malignancy had high rates of postoperative adverse outcomes including ICU stay and mortality compared to 
minimally invasive surgeries. Acceptance of blood products is low among Jehovah’s Witnesses, even in the setting of major 
oncologic surgery. These data are important for patient counseling and treatment planning.
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Surgery at a high-volume center reduces the impact of income on survival for women with advanced ovarian cancer  
R.A. Cowan, J.H. Tseng, N. Ali, V. Murthy, R.L. Gennarelli, A. Iasonos, N.R. Abu-Rustum, D.S. Chi, K. Long Roche and C.L. Brown. 
Memorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: Population-based studies report women with lower household incomes are less likely to be treated for ovarian 
cancer at a high-volume center (HVC), are less likely to have optimal surgical management, and have lower overall survival 
rates. The objective of this study is to evaluate patients with advanced ovarian cancer who had primary debulking surgery 
(PDS) at a high-volume center to determine whether socioeconomic (SES) disparities persist in surgical outcome and survival.  

Method: With institutional review board approval, all patients with stages IIIB to IV high-grade ovarian cancer who 
underwent PDS from January 2001 to December 2013 were identified. Median household income was determined by using the 
Census reported income level for the zip code of the patient. The zip-code-level median household income is based on 2010–
2014 American Community Survey (ACS) 5-year estimates and used as a proxy for SES. Patients were categorized by Census 
group: group 1, <$50,000; group 2, $50,000–$99,999; group 3, $100,000–$149,999; and group 4 ≥$150,000. The main 
outcome measures were PDS outcome (optimal vs suboptimal) and median overall survival (OS). Cox proportional hazards 
models were used to examine the difference in OS by income category when controlling for selected clinical factors.  

Results: A total of 963 patients were identified. Median income for the entire cohort was $85,814 (range $10,926–$231,667). 
There were 129 patients (13.4%) in group 1, 496 (51.1%) in group 2, 283 (29.4%) in group 3, and 55 (5.7%) in group 4. There 
was no significant difference in age, stage, grade, or tumor burden between the income groups. There was no significant 



difference in PDS outcome between the 4 groups (P = 0.7281). Median OS for the cohort was 55.1 months (95% CI 51.8–58.5). 
There was no significant difference in OS between the 4 groups (HR = 1.18, 1.20, 1.30, respectively, P = 0.628). See Fig. 1.  

Conclusion: Socioeconomic disparities in PDS and survival outcomes in women with advanced ovarian cancer dissipate when 
they are treated at a high-volume center. Increased efforts are needed to centralize care to high-volume centers for advanced 
ovarian cancer patients. 

 

Fig. 1. Kaplan-Meier Curves by Income (1=<$50,000, 4=>$150,000) 
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Prospective evaluation of a facilitated referral pathway to improve uptake of genetic assessment for women with 
newly diagnosed ovarian cancer  
M.K. Freya, S.S. Leeb, J. Martineaub, J.Y. Chernb, E. Daltonc, C. Grosvenorc, L.R. Boydb, B. Pothurib, J.P. Curtinb and S.V. Blankd. 
aWeill Cornell Medical College, New York, NY, USA, bNew York University School of Medicine, New York, NY, USA, cAmbry Genetics, 
Aliso Viejo, CA, USA, dIcahn School of Medicine at Mount Sinai, New York, NY, USA  

Objective: Approximately 30% of ovarian cancer is attributable to germline mutations, and genetic assessment is 
recommended for all women with ovarian cancer. However, only 15–30% are currently being offered genetic evaluation. We 
sought to determine whether a patient-centered, facilitated genetics referral pathway, whereby all newly diagnosed ovarian 
cancer patients are contacted by a genetics navigator to schedule genetic assessment as part of routine care, could increase 
rates of genetic counseling and uptake of testing.  

Method: Patients with epithelial ovarian cancer were referred for genetic assessment by their gynecologic oncologist within 6 
weeks of diagnosis and consented for participation in our institutional review board-approved facilitated genetics pathway. 
Enrolled patients were contacted by a genetics navigator to schedule a genetic counselor appointment within 6 weeks. 
Patients who did not schedule or missed sessions were recontacted by the navigator. The genetic counselors offered pre- and 
post-test counseling and multigene panel testing. Primary outcome was feasibility of this pathway as defined by presentation 
for genetic assessment or declining genetic evaluation.  

Results: From October 2015 to July 2016, 50 patients were enrolled. Thirty-six patients (72%) underwent genetic assessment 
and, of these patients, 34 (94%) had genetic testing. Three patients (6%) are currently scheduled for appointments. Eleven 
patients (22%) did not undergo genetic assessment for the following reasons: not interested (4), not feeling well (2), missed 
appointment (2), nervous about testing (1), unable to see genetics counselors within 6 weeks (1), and death (1). Median time 



from diagnosis to genetics appointment was 13 days (range 0–53). Among the 32 patients for whom results are available, 7 
(22%) had pathogenic mutations (BRCA1, 4; BRCA2, 3).  

Conclusion: The genetic testing pathway we present, characterized by facilitated referral to genetic counselors at time of 
ovarian cancer diagnosis, is both effective and efficient, resulting in genetic assessment of 72% of patients with newly 
diagnosed ovarian cancer, testing in 94% of these patients, and discovery of pathogenic mutations in 22% of those tested. 
Because germline mutations have both prognostic and therapeutic implications, the time of diagnosis may present an ideal 
window to offer genetic testing. 

Table 1. Patient characteristics. 
  (N=50) 

Age (median, range) 62y (26-90) 
Race/Ethnicity     
  White 35 70% 
  Hispanic 7 14% 
  Asian  6 12% 
  Black 2 4% 
Ashkenazi Jewish 15 30% 
Stage     
  I 8 16% 
  II 7 14% 
  III 17 34% 
  IV 1 2% 
  X 17 34% 
Histology     
  Serous 34 68% 
  Endometrioid 5 10% 
  Clear cell 2 4% 
  Mucinous 2 4% 
  Other 7 14% 
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Minimally invasive staging surgery in women with early-stage endometrial cancer: Analysis of the National Cancer 
Data Base  
A.J. Bregara, A. Melamedb, E.J. Divera,b, J.T. Clemmerb, S. Uppalc, J.O. Schorgeb, L.W. Riced, M.G. del Carmene and J.A. Rauh-Hainb. 
aHarvard Medical School, Boston, MA, USA, bMassachusetts General Hospital, Boston, MA, USA, cUniversity of Michigan Health 
Systems, Ann Arbor, MI, USA, dUniversity of Wisconsin School of Medicine and Public Health, Madison, WI, USA, eMassachusetts 
General Hospital/Harvard University, Boston, MA, USA  

Objective: To determine factors associated with the adoption of minimally invasive surgery compared to laparotomy in the 
treatment of endometrial cancer and to compare surgical outcomes and survival between these 2 surgical modalities.  

Methods: We utilized the National Cancer Data Base to identify women diagnosed with presumed early-stage endometrial 
cancer between 2010 and 2012. We identified factors associated with the performance of minimally invasive surgery and 
utilized propensity score matching to create a matched cohort of women who underwent minimally invasive staging surgery 
or laparotomy for surgical staging.  

Results: A total of 20,346 women were eligible; 12,604 (61.9%) had minimally invasive surgery, while 7,742 (38.1%) had a 
laparotomy. African-American race (OR = 0.54, 95% CI 0.49–0.60), Hispanic ethnicity (OR = 0.70, 95% CI 0.61–0.80), Charlson 
score >2 (OR = 0.79, 95% CI 0.69–0.91), high-grade histology (OR = 0.63, 95% CI 0.59–0.68), presumed clinical stage II disease 
(OR = 0.53, 95% CI 0.46–0.60), and surgery at a community cancer program (OR = 0.46, 95% CI 0.39–0.55) were associated 
with a decreased likelihood of having minimally invasive surgery. Private insurance (OR = 1.69, 95% CI 1.45–1.97) and highest 



quartile median household income (OR = 1.13, 95% CI 1.03–1.24) were associated with an increased likelihood of having 
minimally invasive surgery. After propensity score matching, there was no association between minimally invasive staging 
surgery and 3-year overall survival (HR = 1.03, 95% CI 0.92–1.16).  

Conclusion: Minimally invasive surgery has 3-year survival similar to laparotomy in women undergoing staging surgery for 
endometrial cancer.
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Time is money: Does IV Tylenol decrease time to discharge in patients undergoing robotic surgery for endometrial 
cancer?  
K. Welshansa, J.D. Nashb, A.L. Smithb and R. Gogoib. aGeisinger Clinic, Danville, PA, USA, bGeisinger Medical Center, Danville, PA, 
USA  

Objective: Laparoscopic or robotic hysterectomy has become a standard surgical approach for the treatment of endometrial 
cancer (EMCA). We sought to evaluate whether the use of IV Tylenol in robotic surgery improved time to discharge in patients 
undergoing robotic surgery for EMCA.  

Method: A retrospective chart review was performed identifying all patients who underwent robotic-assisted hysterectomy 
for EMCA between January 2010 and July 2016. Demographic variables including BMI, length of procedure, time from end of 
procedure to discharge, IV Tylenol administration and Toradol use, and pain score on discharge were abstracted. χ2 and t tests 
were performed to evaluate statistical significance.  

Results: A total of 256 patients were identified; 91 received IV Tylenol and 165 did not. Table 1 outlines the results. Patients 
who received Tylenol had a higher BMI but a shorter procedure time and time to discharge than patients who did not receive 
Tylenol (P < 0.01). No difference in pain scores was noted between the 2 groups. Narcotic use was slightly higher in the 
Tylenol group (100% vs 91%). Use of Toradol and IV Tylenol was associated with the quickest time to discharge (8.5 hours). 
There was no difference in EBL among the 2 groups.  

Conclusions: The use of IV Tylenol significantly shortens the time to discharge with no worsening of pain scores in patients 
undergoing robotic surgery. Its use should be further tested in a randomized trial evaluating patient experience, quality of life, 
and cost. 
 
Table 1.  Data comparison between patients who received IV Tylenol intraoperatively vs those who did not receive IV Tylenol 
intraoperatively. 

 No Tylenol Yes Tylenol P value 
BMI 35.65 38.84 0.00331 
Procedure time (hours) 2.8 2.5 0.000403 
Time to discharge (hours) 28.68 10.02 3.05149E-05 
Pain score at discharge 2.24 2.52 0.408911 
EBL (mL) 50 50 0.5492 
30 day readmission rate 7 (4.24%) 2 (2.20%) 0.4979 
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Reducing blood transfusion rates in gynecologic oncology patients through application of bundled interventions  
S. Wallace, J. Halverson, C.J. Jankowski, S.R. DeJong, A.L. Weaver, M. McGree, S.C. Dowdy and J.N. Bakkum-Gamez. Mayo Clinic, 
Rochester, MN, USA  

Objective: Perioperative blood transfusion is associated with increased venous thromboembolism (VTE) and infection rates, 
as well as disease recurrence in ovarian cancer (OC) patients. As part of a quality improvement project, we implemented a 
bundled intervention, including a protocol for tranexamic acid (TA), with the goal of reducing perioperative red blood cell 
(RBC) transfusion by 30% among cases of laparotomy for cancer.  

Method: Root cause analyses via swim lane and cause mapping led to a multidisciplinary practice change. Interventions 
included standardization of blood transfusion practices according to American Society of Anesthesiologists guidelines, an 
intraoperative hemostasis checklist, improved intraoperative fluid status communication, and evidence-based use of TA (15 



mg/kg IV within 30 minutes of incision). A statistical stopping rule for VTE rate was calculated in order to ensure safety of TA 
use. Data were prospectively collected in women undergoing laparotomy for OC or endometrial cancer (EC) from September 
28, 2015, to March 31, 2016.  

Results: Ninety-five women (mean age, 63.8 years) underwent laparotomy for OC (n = 74) or EC (n = 21) after the bundled 
practice change. Among OC patients, 79.7% were advanced stage (n = 36) or recurrent (n = 23). Among EC patients, 71.4% 
were advanced stage (n = 10) or recurrent (n = 5). The overall perioperative RBC transfusion rate was 16.8% (16/95) 
following the bundled practice change. The transfusion rate among only those with OC was 16.2% (12/74). This is a 71.7% 
reduction from the 2010–2014 baseline rate of 57.3% (295/515) based on institutional data for OC cases (P < 0.001, χ2 test). 
TA was administered in 54 (56.8%) patients; only 1 patient developed a VTE, and the statistical stopping rule for VTE was not 
reached. Among patients who were transfused, the median number of RBC units decreased from 3 units in 2010–2014 to 2 
units during the bundled intervention period.  

Conclusion: Standardized application of bundled, evidence-based interventions reduced blood utilization in our in 
gynecologic oncology practice. TA is a safe transfusion reduction adjunct for gynecologic cancer patients undergoing 
laparotomy.
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Determining risk of postoperative pulmonary embolism in the gynecologic oncology population  
A. Kohuta, T. Orfanellia, A. Buckley De Meritensa, A. Balicab, D. Gibbona and A. Leisera. aUMDNJ-The Cancer Institute of New Jersey, 
New Brunswick, NJ, USA, bRobert Wood Johnson Medical School, New Brunswick, NJ, USA  

Objective: Postoperative pulmonary embolism is associated with significant morbidity and mortality in the population of 
patients undergoing surgery for gynecologic malignancy. The objectives of this work were to delineate the rate of occurrence 
of postoperative pulmonary embolism in the gynecologic oncology population, and correspondingly create a predictive model 
capable of assigning a unique predictive probability to each individual patient.  

Method: Data from the American College of Surgeons National Surgical Quality Improvement Program was queried for 
gynecologic oncology patients undergoing surgery from 2005 to 2013. Predictor variables were individually analyzed against 
postoperative pulmonary embolism via univariate logistic regression. Statistically significant variables were then used to 
create saturated models, which were subsequently reduced via stepwise regression in a backward elimination fashion. All 
variables that remained were then used to construct the final adjusted, multivariable models.  

Results: A total of 11,589 patients undergoing surgery for gynecologic malignancy were identified. Of these, 107 patients 
(0.92%) experienced pulmonary embolism within the 30-day postoperative period. Risk factors contained in the final 
multivariable model included increased length of stay (OR = 5.33, P < 0.000), pneumonia (OR = 1.98, P = 0.047), reintubation 
within 48 hours of surgery (OR = 3.325, P = 0.001), urinary tract infection (OR = 2.595, P < 0.000), cerebrovascular accident 
(OR = 6.489, P = 0.002), blood transfusion within 72 hours of surgery (OR = 1.743, P = 0.001), sepsis (OR = 2.133, P = 0.008), 
reoperation (OR = 1.712, P = 0.052), and cervical cancer (OR = 0.339, P = 0.044).  

Conclusion: Here we provide a means of objectively and quantifiably identifying gynecologic oncology patients at high risk for 
postoperative pulmonary embolism. Interestingly, historical variables of interest such as open surgery, BMI, age, and race 
were not found to be associated with pulmonary embolism. Preventing or correcting for some of the aforementioned variables 
may reduce the incidence of pulmonary embolism in the gynecologic oncology population. Further clinical validation is 
necessary.
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Evaluating risk for intensive care unit admission after rapid response team assessment  
S.R. Pierce, P.A. Gehrig and N. Desravines. University of North Carolina at Chapel Hill, Chapel Hill, NC, USA  

Objective: To evaluate risk factors for admission to intensive care (ICU) or stepdown unit after rapid response (RR) 
team assessment in women with gynecologic malignancies.  

Method: We conducted an institutional review board-approved retrospective analysis of all gynecologic oncology patients 
who had an inpatient RR team assessment initiated at a single academic institution between June 2014 and May 2016. Patient 
age, race, tumor site, and indication for and outcome of the RR team assessment were abstracted. Patients were divided into 



two groups: those who required increasing level of care (ILOC) to ICU or stepdown unit after RR team assessment and those 
who did not. Bivariate and multiple logistic regression was used to investigate predictors of ILOC.  

Results: Of 71 women with an inpatient RR team assessment, tumor sites included 28 (39.4%) uterine, 32 (45.0%) ovarian, 10 
(14.0%) cervical, and 1 (1.4%) vulvar/vaginal cancers. There were 44 (66.7%) Caucasian patients and 22 (33.3%) African-
American patients. Indications for RR team assessment included combinations of shortness of breath/tachypnea (29, 40.8%), 
tachycardia (22, 31.0%), altered mental status (15, 21.1%), hypotension (8, 11.3%), and chest pain (4, 5.6%). Fifteen (21.1%) 
RR assessments resulted in ILOC. ILOC was not significantly associated with age, race, BMI, or disease site. In a multivariate 
model, only the Charlson comorbidity index (CCI) score at the time of hospital admission was predictive of ICU admission (P = 
0.01 at the 95% percentile).  

Conclusion: We found a significant predictive association between the CCI score and ILOC after inpatient RR team assessment. 
The CCI score provides an objective and useful measure to identify patients who are at high risk for ICU admission if clinical 
status acutely deteriorates. Upon admission, patients with gynecologic malignancies and higher CCI scores should be identified 
as high risk. Daily interdisciplinary rounds should focus on aggressively addressing issues to prevent clinical changes that 
require RR and ILOC. In addition, provider-driven algorithms such as code sepsis and code stroke may individualize patient 
care, limiting need for RR team assessment in these higher risk patients.
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Is sentinel node mapping in cervical cancer cost effective? Beyond the detection of node metastasis  
G. Baiocchi, H. Mantoan, L.Y. Kumagai, C. Faloppa, L. Badiglian-Filho, A.A.B.A. Costa and L. De Brot. A.C. Camargo Cancer Center, 
São Paulo, Brazil  

Objective: Evaluate the cost-effectiveness of sentinel node (SLN) procedure in cervical cancer using only blue dye.  

Method: The study included 57 patients who met the FIGO staging criteria from IA2 to IB2, were treated at AC Camargo 
Cancer Center from May 2014 to July 2016, and underwent SLN mapping using patent blue dye followed by 
systematic bilateral pelvic lymphadenectomy (SLN group). These patients were compared to a series of 141 patients who had 
bilateral pelvic lymphadenectomy from June 2007 to April 2014 (LND group). Standard H&E analysis of each lymph node was 
estimated to cost US $5, and for each SLN the estimated cost was US $60, including immunohistochemistry (IHC). For cost 
analysis, we considered SLN cost found in a hemipelvis (hemipelvis cost = SLN dissected US $60). When SLN was not found in 
a hemipelvis, all nodes dissected were considered (hemipelvis cost = number of nodes dissected US $5).  

Results: For the SLN group, median SLN count was 2 (range, 1–8) and median total lymph node (LN) count was 23 (range, 6–
81). Forty-seven patients (82.5%) had at least 1 SLN detected. Bilateral pelvic detection was found in 29 cases (50.9%), and 18 
(31.6%) had unilateral pelvic detection. We found metastatic LN in 13/57 patients (22.8%) and in 10/47 patients (21.3%) 
with SLN detected. In 3 (6.4%) cases the SLN was positive only after IHC. Considering the 57 patients, the overall cost of LN 
analysis was US $6,642–US $2,137 for 18 unilateral detection, US $3,480 for 29 bilateral detection, and US $1,025 for 10 
patients with no SLN detected. As 13 positive nodes were found, the cost was US $511 per positive node patient. For these 57 
patients, the cost of a full LND (median LN count of 23) would be US $6,555. As 3 patients had LN detected only by IHC, 8 LN 
positive would be found resulting in US $819 per positive LN patient. For the LND group, the median LN count was 36 (6–91), 
as some patients also had paraaortic node dissection. Twenty-two (15.6%) had positive LN but did not statistically differ from 
node positivity of SLN group (P = 0.22). The overall cost was US $25,380, resulting US $1,145 per positive LN patient.  

Conclusion: We found that the implementation of SLN mapping procedure not only increases metastatic nodal detection rates 
but also seems to decrease the cost per positive LN patient by US $309 in the same cohort and US $634 when compared to a 
historical series.
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Reducing patient wait time with computer simulation modeling  
C.M. Niemia, B.R. Kruegerb, K.J. Bluskeb, R. Spencera, M.F. Petersona and S.L. Rosea. aUniversity of Wisconsin School of Medicine 
and Public Health, Madison, WI, USA, bUniversity of Wisconsin Hospital and Clinics, Madison, WI, USA  

Objective: Computer simulation modeling is playing an increasing role in the improvement of health care delivery. Our 
objective was to use simulation modeling to decrease patient wait time and optimize the clinic schedule in an academic 
gynecologic oncology practice.  



Method: We assembled a team including 2 physicians, a nurse practitioner, a registered nurse, a scheduler, the clinic manager, 
the clinic director, and 2 industrial engineering undergraduate students. The team created a value stream map detailing the 
appointment process, including estimated times for each step. For 1 month, the timing of patients’ progress through each step 
of a visit (new, return, or postoperative) was recorded. The longest wait time was identified as the interval between the exit of 
a resident or nurse practitioner from a new patient’s room and the entry of the attending physician. Arena Simulation software 
was used to create a model of the schedule template, which was then varied by patient types and appointment start times to 
test their effects on clinic run time. This new schedule template was used in the clinic for 1 month.  

Results: The simulation model predicted that wait time would be maximally reduced when all new patient appointments were 
scheduled at the beginning of the day. Adoption of this template resulted in decreased wait times during an appointment for 
each visit type (44.8% decrease for new patients, 49% for returns, and 39% for postoperative visits). The total length of return 
and postoperative visits decreased from 60 and 47 minutes, respectively, to 43 minutes. While the total time for a new patient 
appointment remained essentially unchanged, face-to-face time with the attending physician increased by 4 minutes.  

Conclusion: Computer simulation modeling and lean methodology analysis of a gynecologic oncology clinic schedule resulted 
in decreased in-appointment wait times and increased face-to-face time between patients and physicians.
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Time to chemotherapy in ovarian cancer: Compliance with ovarian cancer quality indicators at a National Cancer 
Institute-designated comprehensive cancer center  
A.C. ElNaggara, M.I. Liangb, D.M. O'Malleyc, E.M. Haded, L.J. Copelandc, J.M. Fowlerc, R. Salanic, F.J. Backesc and D.E. Cohnc. 
aUniversity of Tennessee West Cancer Center, Memphis, TN, USA, bUCLA/Cedars-Sinai Medical Center, Los Angeles, CA, USA, cThe 
Ohio State University, James Cancer Hospital, Columbus, OH, USA, dThe Ohio State University Medical Center, Columbus, OH, USA  

Objective: Quality measures specific to ovarian cancer have been suggested by the Society of Gynecologic Oncology. One such 
quality measure is time to chemotherapy (TTC) within 42 days. Prior studies to evaluate the optimal time to therapy have 
failed to consistently show whether delayed commencement of treatment adversely affects prognosis. We sought to 
investigate the impact of time between surgery and start of first chemotherapy cycle in patients with advanced ovarian cancer 
on short-term survival.  

Method: Patients from The Ohio State University enrolled in the National Comprehensive Cancer Network Ovarian Outcomes 
Database between 2004 and 2012 were evaluated. During this timeframe, 720 women with epithelial cancer subtypes (serous, 
endometrioid, clear cell, mucinous, carcinosarcoma) were identified. We compared baseline characteristics by the primary 
risk factor, time to chemotherapy (TTC) within 42 days of surgical treatment versus greater than 42 days. Model development 
focused on exploring the impact of various demographic and disease characteristics on the relationship between the primary 
risk factor with survival. Adjusted hazard ratios (aHRs) were estimated through the Cox regression model framework.  

Results: Of the 720 patients enrolled to the database, 635 had stages 1A/1B with grade 2 or 3 disease or stage 1C or higher. 
The median time to chemotherapy was 33 days. Among these patients, 221 women (34.8%) received late chemotherapy (>42 
days postsurgery) and 414 (65.2%) received early chemotherapy (≤42 days). Initial adjustments suggest a potential protective 
effect of earlier chemotherapy (full cohort, aHR = 0.83, 95% CI 0.61–1.12; PDS subgroup, aHR = 0.84, 95% CI 0.62–1.15). 
However, once we account for surgical approach and outcome, these characteristics prove more important than the timing of 
chemotherapy.  

Conclusion: Compliance to SGO ovarian cancer quality measure, platinum or taxane administered within 42 days following 
cytoreduction to women with invasive stage I (grade 3), IC-IV ovarian, fallopian tube, or peritoneal cancer, was 65.2%. Among 
this prospectively maintained database, TTC within 42 days was not statistically significant for improved survival. However, 
surgical approach and outcome were.
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A single-institution evaluation of factors affecting wait times from diagnosis to surgery in patients with endometrial 
cancer  
C. Straight, S. Ostrowski, K. Partridge, S. Hughes, S. Korets, S.L. Zweizig, L. Bradford and K. Leung. University of Massachusetts 
Medical Center, Worcester, MA, USA  



Objective: Recent studies have shown a negative impact of surgical wait time on survival in endometrial cancer (EC). Our goal 
is to identify factors affecting time to surgery in our EC patient population, specifically evaluating the potential effect of 
surgical approach and medical comorbidity.  

Method: This was an institutional review board-approved study. All patients with a preoperative diagnosis of EC, treated 
surgically at our institution from 2009 to 2015, were included in the study. Pertinent demographic data were abstracted from 
our tumor registry and medical records.  

Results: A total of 284 patients met inclusion criteria for analysis. Patient demographics were consistent between groups with 
the exception of BMI, which was included in adjusted models. The mean age was 63 years (range 33–85). Preoperative 
biopsies showed a greater percentage of patients presenting with FIGO grade 1 (n = 150, 52.8%) and endometrioid histology 
(n = 215, 75.7%). The majority (n = 190, 66.9%) underwent minimally invasive surgical staging. Of those, most were 
performed with robotic assistance (RA) (n = 154, 81%). The mean time from diagnosis to surgery was 26 days (range 2–156 
days). Wait time did not differ by surgical approach (P = 0.3) and was 29, 22, and 26 days for laparotomy, laparoscopy, and RA-
laparoscopy, respectively. When compared to hysterectomy alone, those who underwent more extensive procedures, 
including lymphadenectomy, appendectomy, or omentectomy, had a statistically significant shorter surgical wait time (24 vs 
28 days, P = 0.05). Those with coronary artery disease (CAD) were more likely to experience a longer wait time compared to 
those without (40 vs 26 days, P = .023). Last, patients with type II tumor tumors had shorter surgical wait times (P = 0.028) 
compared to those with type I tumors. Time from diagnosis to consultation with a gynecologic oncologist also differed by 
grade (14 vs 9 days for low grade vs high grade, P = 0.025).  

Conclusion: Medical comorbidity, namely CAD, negatively affected wait time from EC diagnosis to surgery. Those with more 
aggressive pathology and more extensive surgery had shorter wait times. Surgical approach did not affect time to surgery. 
These findings are clinically relevant given the rapidly changing landscape of health care and concerns regarding appropriate 
access to gynecologic oncology specialists.
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Association between hospital surgical volume and racial disparities in access to care and outcomes for endometrial 
cancer  
A. Buskwofiea, A.I. Tergasb, Y. Huangc, W.M. Burkec, J.Y. Houb, N.L. Jonesa, S. Chatterjeea and J.D. Wrightc. aNYPH, Columbia 
University Medical Center and Weill Cornell Medical College, New York, NY, USA, bNYP/Columbia University Medical Center, New 
York, NY, USA, cColumbia University College of Physicians and Surgeons, New York, NY, USA  

Objective: Racial disparities in access to care, treatment, and outcomes are well described for endometrial cancer. Although 
hospital procedural volume is known to influence outcomes for many cancers, little is known about whether disparities persist 
despite hospital volume (i.e., Are disparities lower at high- vs low-volume centers?). We examined disparities in access to care 
and outcomes for women with endometrial cancer based on hospital surgical volume.  

Method: The National Cancer Data Base was used to identify patients with uterine cancer who underwent hysterectomy from 
1998 to 2012. Hospitals were classified based on annualized surgical volume into the following classes: low (<10 cases), 
medium (10.01–20), medium high (20.01–60), and high (>60). Risk-adjusted differences in use of minimally invasive 
hysterectomy (MIS) for stage I disease and 5-year survival stratified by histology and stage between blacks and whites were 
calculated for each hospital. Disparities in use of MIS hysterectomy and survival across hospital volume quartiles were 
compared.  

Results: A total of 324,502 women at 1,059 hospitals were identified. The sample included 243,422 (75%) non-Hispanic white 
and 27,764 (8.6%) non-Hispanic black women. Compared to white women, black women were more likely to receive care at a 
high-volume center (P < 0.0001). The overall rate of MIS hysterectomy for stage I tumors was 66.1% in white versus 50.0% in 
black women (P < 0.0001). After adjustment for clinical and demographic characteristics, black women were less likely to 
undergo MIS at each hospital volume quartile: −10.0% (low volume), −13.2% (medium), −13.3% (medium high), and −9.0% 
(high). Similarly, survival was lower for blacks compared to whites for all stages and histologies. The risk-adjusted difference 
in survival for early-stage, type I tumors was −3.6% at low-volume compared to −1.4% at high-volume hospitals. The 
corresponding rates at low- versus high-volume hospitals were −8.9% versus –5.9% for early-stage type II tumors, −17.1% 
versus −2.2% for advanced-stage type I tumors, and –4.7% versus −1.9% for advanced-stage type II tumors, respectively.  

Conclusion: Compared to white women, black women with endometrial cancer are less likely to undergo MIS and have 
inferior survival. Disparities in access to care and outcomes are lower in high- compared to low-volume hospitals.
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Continuous epidural infusion in gynecologic oncology patients undergoing exploratory laparotomy: A win for patient 
care  
S.E. Cusworth, L.M. Kuroki, P.G. Lu, C.D.K. Samen, D.L. Helsten, M.M. Bottros, D.G. Mutch, M.A. Powell and P.H. Thaker. 
Washington University School of Medicine in St. Louis, St. Louis, MO, USA  

Objective: To compare the incidence of postoperative venous thromboembolism (VTE) in gynecologic oncology (GO) patients 
who did and did not receive an epidural prior to undergoing exploratory laparotomy.  

Method: A retrospective chart review of GO patients undergoing laparotomy from April 2012 to June 2014 was performed. 
VTE was defined as deep vein thrombosis or pulmonary embolism diagnosed by radiographic imaging performed per clinician 
discretion. Patients with a history of VTE were excluded. Bivariate analyses were conducted using Pearson's χ2 or Fisher's 
exact tests where appropriate, and student’s t test or Mann-Whitney U test were used for continuous variables. Multivariate 
logistic regression was used to assess correlates of postoperative VTE.  

Results: Overall, 276 patients underwent laparotomy, including 134 with an epidural and 142 without. Presence of an 
epidural did not affect the risk of developing a VTE within 30 days postoperatively (epidural group 5.2% vs no epidural 5.6%, 
P = 0.881) or between 30 and 90 days after surgery (1.5% vs 0.7%, respectively, P = 0.478) (Table 1). Compared to women 
with no epidural, those who received an epidural had lower pain scores on postoperative day (POD) 0 (P = 0.022) and POD 1 
(P = 0.003) and shorter hospital length of stay (LOS) (4 vs 5 days, P < 0.0001). There was no difference in hospital readmission 
between the two groups. After adjusting for operative time, BMI, smoking, age, epidural placement, and cancer diagnosis, 
multivariate logistic regression revealed that operative time was the only statistically significant predictor of postoperative 
VTE (adjusted OR = 1.015, 95% CI 1.007–1.023).  

Conclusions: Perioperative epidurals used in GO patients undergoing major abdominal surgery correlated with improved 
pain relief during the first 24 hours after surgery and decreased hospital LOS without an increased risk of postoperative VTE 
within 30 days of surgery. 

Table 1. Patient characteristics and perioperative outcomes. 

 Epidural 
N=134 

No Epidural 
N=142 

p-value 

Venous thromboembolism < 30 days¥ 
    Upper extremity deep venous thrombosis 
    Lower extremity deep venous thrombosis 
    Pulmonary embolism 

 7 (5.2) 
1 
3 
4 

8 (5.6) 
0 
2 
7 

0.881 

Venous thromboembolism 30-90 days 
    Upper extremity deep venous thrombosis 
    Lower extremity deep venous thrombosis 
    Pulmonary embolism 

 2 (1.5) 
0 
1 
1 

  1 (0.7) 
0 
0 
1 

0.478 

Age, years (mean± SD) 57.3 ± 12.9 58.8 ± 12.3 0.647 
Race 
     White 
     Non-white 
          Black 
          Other 

 
 102 (76.1) 

32 (24) 
   27 (20.1) 

   5 (3.7) 

 
118 (83.1) 
  24 (16.9)  
  23 (16.2) 

  1 (0.7) 

0.150 

Body mass index (kg/m2) 30, 9.3 30, 12 0.571 
Cancer diagnosis 120 (89.6) 126 (88.7) 0.827 
Operative time (minutes) 162, 73 161, 57 0.967 
Estimated blood loss (milliliters)  300, 300 350, 313 0.185 
Duration of epidural (days) 2, 1 -- -- 
PACU pain score 3, 5 3, 5 0.189 
POD 0 pain score* 3, 4 4, 4 0.022 
POD 1 pain score* 3, 2 4, 3 0.003 
POD 2 pain score* 2.5, 3 3, 3.5 0.061 
POD 3 pain score* 3, 3 3, 4 0.436 
Postoperative anticoagulation*  130 (97.0)   141 (99.3) 0.168 
Prophylactic anticoagulation on discharge** 103 (81) 118 (89.4) 0.044 
Duration of Foley (hours)*  22, 13 22, 6.3 0.780 



Foley replaced postoperatively     20 (14.9)     22 (15.5) 0.896 
Postoperative urinary tract infection#      6 (4.5)     3 (2.1) 0.222 
Postoperative hypotension##     75 (56)     55 (38.7) 0.004 
Length of hospital stay (days) 4, 2 5, 3 < 0.0001 
Readmission within 30 days after surgery    12 (9.0)     20 (14.1) 0.183 
Readmission 30-90 days after surgery      15 (11.2)   13 (9.2) 0.575 

Median, IQR provided unless otherwise specified  
SD = standard deviation, PACU = post-anesthesia care unit, POD = postoperative day 
¥ Venous thromboembolism < 30 days is reported per person. One person in each cohort had a lower extremity DVT and 
pulmonary embolism. 
# Postoperative urinary tract infection was defined by a positive urine culture. 
## Postoperative hypotension was defined as systolic blood pressure < 90 or diastolic blood pressure < 50. 
*Missing data 
**Excluded 16 patients who were discharged home on therapeutic anticoagulation. 
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Yield of cytology surveillance after vulvar intraepithelial neoplasia or cancer  
L.M. Kuroki, A. Frolova, N. Wu, J. Liu, M.A. Powell, D.G. Mutch, P.H. Thaker and L.S. Massad. Washington University School of 
Medicine in St. Louis, St. Louis, MO, USA  

Objective: To estimate the risk of high-grade cervical and vaginal intraepithelial neoplasia (CIN/VAIN 2+) and cancer among 
women treated surgically for vulvar intraepithelial neoplasia (VIN) and vulvar cancer.  

Method: We performed a single-institution, retrospective study of women who underwent surgery for VIN/vulvar cancer 
between 2006 and 2010. Univariate and multivariate analyses using stepwise selection were used to identify correlates of 
abnormal cytology after treatment for VIN and vulvar cancer.  

Results: Among 191 women under surveillance after treatment for VIN/vulvar cancer, primary vulvar lesions included VIN2 
(10, 5%), VIN3 (102, 53%), and carcinoma (79, 41%). Over a median surveillance interval of 3.7 months, 71 (37%) had 
abnormal cytology, including 47 (25%) low-grade, 23 (12%) high-grade, and 1 (0.5%) carcinoma. Subsequent risk for VAIN2+ 
was 11% (6/57) after prior hysterectomy and 8% for CIN2+ (10/124) with intact cervix. Correlates of high-grade cytology 
following treatment for VIN/vulvar cancer included non-white race (OR = 3.3, 95% CI 1.50–7.36), immunodeficiency (patients 
with human immunodeficiency virus or on immunosuppressive medications) (OR = 4.2, 95% CI 1.76–9.94), and prior 
abnormal cytology (OR = 2.7, 95% CI 1.29–5.78). Stepwise multivariate analysis revealed immunosuppression was the only 
significant correlate of high-grade cytology after vulvar treatment (adjusted OR = 3.7, 95% CI 1.26–10.83) (Table 1).  

Conclusion: Women treated surgically for VIN/vulvar cancer have an 8% risk of high-grade cytology on surveillance 
screening. Applying the concept of “similar management for similar risk” according to the 2012 American Society for 
Colposcopy and Cervical Pathology guidelines, a 6- to 12-month return for CIN3+ risk of 2%–5% was implemented. 
Extrapolating these standards to women surgically treated for VIN and vulvar cancer, a 6- to 12-month surveillance cytology 
screening should be favored especially if immunosuppressed. 

Table 1. Univariate and multivariate analyses assessing correlates of high-grade cytology after surgical treatment for vulvar 
intraepithelial neoplasia or cancer (N=191). 
 

 Univariate Analysis  Multivariate Analysisa 
Clinical Factors Odds Ratio (95% CI) p-value Odds Ratio (95% CI) p-value 
Age (years) 0.984 (0.965-1.003) 0.1017   
Non-white race 3.321 (1.498-7.361) 0.0031 2.31 (0.862-6.191) 0.0959 

Cigarette smokingb 1.072 (0.589-1.949) 0.8202   

Immunosuppression 4.187 (1.764-9.939) 0.0012 3.691 (1.258-10.826) 0.0174 

Prior abnormal Papd 2.728 (1.288-5.776) 0.0088 2.093 (0.954-4.59) 0.0653 

Prior hysterectomy  0.759 (0.396-1.453) 0.4051   



a Sample size for multivariate logistic regression stepwise selection is 141 due to large missing in prior abnormal Pap.  
b Cigarette smoking only included those patient who were current smokers.  
c Immunosuppression was defined as patients with human immunodeficiency virus or who were on immunosuppressive 

medications. 
d Prior abnormal Pap was missing for 47 patients.
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Chemotherapy and radiotherapy for the adjuvant treatment of uterine papillary serous carcinoma  
E. Pereira, V. Kolev, B. Gaigbe-Togbe, J. Rahaman, M.P. Hayes and M. Pearlman-Shapiro. Icahn School of Medicine at Mount Sinai, 
New York, NY, USA  

Objective: Uterine papillary serous carcinoma (UPSC) is an aggressive histologic subtype of endometrial cancer with a poor 
prognosis. Because of the relative rarity of UPSC, there is still much controversy over optimal adjuvant treatment. We sought 
to study whether treatment with adjuvant combined chemotherapy and radiation therapy (CT + RT) confers a survival benefit 
compared to either modality separately in this patient population.  

Method: After approval from the institutional review board, a retrospective review was performed of all patients who 
underwent surgical staging for UPSC at Mount Sinai Medical Center from January 1994 to February 2016. The Kaplan-Meier 
statistical method was used to compare the overall survival (OS) for patients receiving different treatments. A comparison of 
their survival intervals was done using the log rank test.  

Results: Of the 172 patients identified, 89 were classified as early stage (ES = stage I, II) and 83 were classified as advanced 
stage (AS = stage III, IV). Median age was 68 years. Overall, 76 patients were treated with platinum-based chemotherapy alone, 
and 87 received sequential chemotherapy and radiation therapy (CT + RT). The median OS for ES patients was 108 months 
(66–150, 95% CI), and the median OS for AS patients was 32 months (21–43, 95% CI). We found no significant difference in OS 
in the ES group for CT versus CT + RT (P = 0.198). However, for AS patients, there was a significant improvement in OS in 
patients treated with CT + RT (P = 0.018). 

Conclusion: Adjuvant treatment of sequential platinum-based chemotherapy followed by radiation therapy may confer a 
survival benefit to patients with advanced stage UPSC.
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Weekly paclitaxel for recurrent ovarian cancer: Does weekly administration during primary therapy impact efficacy 
and toxicity at recurrence?  
C.C. Gundersona, A. Papailaa, K. Dingb, A.M. Jerniganc, S. Bedelld, D.S. Millerd, D.M. Barnese and K.N. Mooreb. aThe University of 
Oklahoma Health Sciences Center, Oklahoma City, OK, USA, bThe University of Oklahoma, Oklahoma City, OK, USA, cCleveland 
Clinic Foundation, Cleveland, OH, USA, dThe University of Texas Southwestern Medical Center, Dallas, TX, USA, eUniversity of 
Arizona Cancer Center at St. Joseph’s Hospital and Medical Center, Phoenix, AZ, USA  

Objective: To compare the efficacy and toxicity of weekly paclitaxel administered for recurrent ovarian cancer between 
women who received weekly versus every-3-week paclitaxel during primary therapy.  

Method: A multiinstitutional retrospective chart review was performed encompassing patients who received weekly 
paclitaxel for recurrent ovarian cancer at 4 academic institutions during 2002–2015. All received paclitaxel along with 
platinum during primary therapy. SAS version 9.3 was used for statistical analyses.  

Results: Of 99 patients identified, median age was 62 years (median 33–82). At diagnosis, most patients underwent primary 
debulking (79%), were stage III/IV (92%), and had no preexisting neuropathy (95%). One hundred percent received paclitaxel 
with platinum chemotherapy for primary treatment; 20% had weekly paclitaxel administration. All patients later received 
weekly paclitaxel for recurrent disease. Age (P = 0.66), stage (P = 0.20), quantity of residual disease (P = 0.49), and number of 
treatment lines (P = 0.44) were similar despite frequency of primary paclitaxel administration. No statistically significant 
differences were noted in chemotherapy-induced peripheral neuropathy (55% vs 42%, P = 0.30), response rate (30% vs 16%, 
P = 0.14), or OS (52.5 vs 51.9 months, P = 0.97) in women with weekly versus every 3-week primary paclitaxel dosing, 
respectively. Improved clinical benefit (response rate + stable disease) with weekly paclitaxel use for recurrent disease was 
noted in patients who received weekly administration during primary therapy (60% vs 36%, P = 0.05).  



Conclusion: The efficacy of weekly paclitaxel for recurrent ovarian cancer does not appear to be attenuated by previous 
exposure to weekly administration during primary therapy; rather, clinical benefit was demonstrated in comparison to 
patients who received primary paclitaxel every 3 weeks. Similar rates of subsequent chemotherapy-induced neuropathy were 
observed despite timing of primary paclitaxel.
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A randomized controlled trial of a preoperative patient education program to improve satisfaction and reduce 
resource utilization  
C. Baptistea, A. Buckley de Meritensb, W.M. Burkec, J.Y. Houa, J.D. Wrightc and A.I. Tergasa. aNYP/Columbia University Medical 
Center, New York, NY, USA, bUMDNJ-The Cancer Institute of New Jersey, New Brunswick, NJ, USA, cColumbia University College of 
Physicians and Surgeons, New York, NY, USA  

Objective: During the initial surgical consult, patients may feel overwhelmed by the information they are given regarding their 
diagnosis and surgical plan. We looked to determine whether a preoperative patient educational intervention would improve 
patient satisfaction and optimize use of medical services after discharge.  

Method: We randomized women undergoing major gynecologic surgery by the laparoscopic (LSC) or laparotomy (LAP) 
approach to standard of care (control) or a preoperative educational intervention (INT). The preoperative educational 
intervention consisted of (1) a written handout with information on inpatient and outpatient recovery and (2) a preoperative 
phone call to review the handout and answer any questions. At the postoperative visit, patients completed a modified Patient 
Satisfaction Questionnaire (PSQ-18), which addressed satisfaction, interpersonal manner, communication, time spent with 
doctors, and physician accessibility. The number of phone calls, emergency department visits, and unscheduled postoperative 
clinic visits were quantified during the first 2 weeks after surgery. Descriptive statistics and t tests were used for analysis.  

Results: A total of 62 consecutive patients were randomized: 31 patients to intervention and 31 to the control group. Within 
the cohort 25 patients underwent LSC and 37 LAP; 6 patients withdrew or cancelled their surgery; and 1 crossed over to LAP. 
Forty questionnaires were collected: 14 (67%) in LAP group and 26 (74%) in LSC group. There was minimal difference on 
overall patient satisfaction in either group. In the LSC group, the intervention improved patients’ perception of their 
physicians’ interpersonal manners, communication, and time spent with the doctor (P < 0.05). Only 1 patient (3.2%) in the INT 
group visited the emergency department postoperatively (LAP, wound separation) compared to 5 (16.1%) control patients (4 
LSC, 1 LAP, P < 0.05), all for minor complaints (pain, anxiety, oozing of the incision).  

Conclusion: In our randomized trial a preoperative educational intervention improved patients’ perception of their surgeons’ 
communication skills and decreased postoperative health care resource utilization. The effects are most pronounced in 
women who underwent minimally invasive surgery. This low-cost, feasible intervention warrants further study. 
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IV and IV/IP chemotherapy as adjuvant treatment in patients with ovarian cancer leads to similar rates of 
progression free and overall survival after neoadjuvant chemotherapy  
C.K. Chandlera, K. Johnsona, M.M. Boisena, J. Bergera, S.E. Taylora and M. Huangb. aMagee-Womens Hospital of UPMC, Pittsburgh, 
PA, USA, bUniversity of Miami Sylvester Comprehensive Cancer Center, Miami, FL, USA  

Objective: Currently it is well known that the use of intraperitoneal chemotherapy (IV/IP) as adjuvant treatment in optimally 
debulked ovarian cancer results in improved progression-free (PFS) and overall survival (OS) compared to intravenous 
therapy (IV) alone. Although several studies have characterized the effect of neoadjuvant chemotherapy on OS, little data exist 
on survival in the context of type of adjuvant therapy administered. We sought to compare outcomes following NACT and 
surgical debulking in patients who received IV to those who received IV/IP adjuvant therapy.  

Method: After obtaining institutional review board approval, patients who received neoadjuvant chemotherapy for a 
pathologically confirmed ovarian cancer at our institution from June 2007 until October 2013 were identified. Clinical and 
pathologic data were abstracted. The log rank test was used to compare OS and PFS curves. Simple linear regression was used 
to evaluate predictors of PFS and OS. Pathologic and clinical data were compared with χ2 and Fisher exact tests.  

Results: One hundred and seven patients were identified. Of these, 89 received adjuvant IV therapy and 18 received IV/IP. 
Clinical and pathologic data were similar between the groups, with the exception of mean number of adjuvant cycles, 3.4 
(range 0–9) in the IV group and 5.2 (1–11) in the IV/IP group (P = 0.005). Median age was 71 years (range 43–86) and 61 
years (range 51–84) for IV and IV/IP, respectively. The majority were Caucasian (93.2% and 94.4%). Most (66.3% and 72.2%) 
had pathologic evidence of primary ovarian cancer. Serous histology (79.8% and 88.9%) and high-grade disease (87.6% and 
100%) were most common. The frequency of those with comorbid conditions was higher in the IV group (74.2% vs 50%) but 
not statistically significant (P = 0.10). Median PFS was 9.5 months for IV and 10 months for IV/IP (P = 0.52). Median OS was 
24.1 months for IV and 29.3 months for IV/IP (P = 0.58).  

Conclusion: Despite prospective data demonstrating a survival benefit with IV/IP chemotherapy for patients with upfront 
optimally cytoreduced epithelial ovarian cancer, use of this therapy as an adjuvant treatment after neoadjuvant chemotherapy 
and interval cytoreduction does not demonstrate survival benefit as compared to IV chemotherapy alone.

 

� � � 

�P<0.05
 



334 - Poster Session  
Quantitative and qualitative evaluation of pediatrician attitudes and barriers to HPV vaccination  
S.E. Dilley, A.A. McGuire, J.M. Straughn Jr., C.A. Leath III and I.C. Scarinci. University of Alabama at Birmingham, Birmingham, AL, 
USA  

Objective: Nationwide human papillomavirus (HPV) vaccination rates remain well below the Healthy People 2020 goal of an 
80% 3-dose completion. The NCI has identified increasing HPV vaccine uptake in pediatrician offices as a major priority. Our 
objective was to gain insight from pediatricians in our state as to the factors affecting HPV vaccination rates, as well as their 
strategies for improving vaccine uptake.  

Method: A survey was sent to members of the state chapters of the American Academy of Pediatrics and American Academy of 
Family Physicians asking questions about provider vaccination recommendation and provision patterns, motivators and 
barriers to vaccination, and strategies and messaging used. Qualitative interviews with pediatricians in counties with <20% 
HPV vaccination rates were planned following receipt of survey results. Two separate investigators evaluated the interview 
transcripts for major themes that occurred in 5 or more interviews.  

Results: A total of 49 pediatric care providers responded to the survey. Of these respondents, 96% recommend HPV 
vaccination, and most provide the vaccine in their clinic. Recommendation and provision were similar for boys and girls. Nine 
pediatricians from low vaccination counties completed qualitative interviews; major themes identified are listed in Table 1. 
Overlapping major themes from both the survey and interviews include vaccine recommendation and provision in an 
“opportunistic” manner at well and sick visits, and in conjunction with other scheduled adolescent vaccines. Common 
perceived parental barriers to vaccination included belief in a link between sexual activity and the vaccine, and concerns about 
vaccine safety. Very few perceived provider barriers were identified. The most frequently cited messaging strategy was a focus 
on cancer prevention. Supported strategies for increasing vaccination rates included provider and clinic staff education, and 
EMR reminder systems for the second and third doses.  

Conclusion: These data are being utilized, along with additional qualitative data from parents and pediatric clinical staff, to 
develop a multilevel intervention to increase HPV vaccination in counties with low vaccination rates. As pediatrician 
recommendation is the most influential factor in parental decision to vaccinate, this insight into their practices and attitudes 
will be a cornerstone of intervention development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1. Most common themes from pediatrician interviews. 
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Pattern of care, health care disparities and their association with survival outcomes in metastatic cervical cancer  
R. Jalloula, S. Sharmab, L.M. Ramondettac, C.S. Tungd and M. Ludwigd. aThe University of Texas Medical School at Houston, 
Houston, TX, USA, bBen Taub General Hospital/Baylor College of Medicine, Houston, TX, USA, cThe University of Texas MD 
Anderson Cancer Center, Houston, TX, USA, dBaylor College of Medicine, Houston, TX, USA  

Objective: Although locally advanced cervical cancer can be cured with concurrent chemoradiation, patients with metastatic 
cervical cancer have poor prognosis with limited treatment options. Our aim was to describe and analyze variables that may 
account for differences in treatment modalities and survival in this population.  

Category Theme 
# of 

Pediatricians 
Patient Barriers 
 Bad reputation on internet 5 
 Concern about vaccine safety 5 
 Implication that child is (or will be) sexually active 7 
Provider Barriers 
 Time 7 
System Barriers 
 Difficulty getting adolescents into clinic 5 
 Insurance (lack of coverage, low reimbursement) 5 
Recommendations  
 11 and up 8 
 Opportunistic 9 
 Other (behavior, SES, etc.) variables not a factor 7 
 Same for boys and girls 9 
 With other vaccines  8 
Messaging 
 Cancer prevention 9 
 Unlink vaccine with sexual behavior 5 
 No gender difference in messaging  5 
 Personal life experiences 5 
 Personal or family experience with HPV vaccine  7 
Strategies  
 Community outreach  5 
 Education of clinic staff 7 
 Patient education materials 5 
 EMR reminders 7 
 Nurse visits 6 
 Office champion 8 
 Partner with schools 6 
 Provider metrics 5 
 Provider training  7 
 Standing orders 5 
 Text messaging 5 
 Walk-ins  5 



Method: The National Cancer Data Base was queried for patients diagnosed between 2004 and 2013 with metastatic 
squamous cell (SCC) or adenocarcinoma of the cervix. Codes representing parenchymal and lymphatic metastasis (beyond the 
paraaortic radiation fields) were used to identify the cohort. Variables included age, race, insurance status, comorbidity index 
(Charlson/Deyo score), diagnosis, treatment modality, and outcomes. We used Kaplan-Meier with log-rank test to compare 
survival curves and Cox proportional hazards to estimate the association between variables and overall survival (OS).  

Results: A total of 4,576 patients were identified. Median age was 57 years (19–90); 59% were white; 19.5% were black; and 
71% had SCC. Fifty-one percent had regional nodal involvement in addition to distant metastasis. Fifty-one percent had 
Medicare or Medicaid; 32.9% had private insurance; and 12.5% had no insurance. The majority (82.6%) received 
chemotherapy (CMT) alone or in combination with radiation (RT) and/or surgery (SX); 7.8% received CMT+RT+SX; and 
13.8% had RT alone. Median follow-up was 7.3 months (0–124.8). Median OS was 7.8 months (7.4–8.2). Higher probability of 
receiving CMT and RT was associated with having private insurance (P < .001). Significant prognostic values positively 
affecting survival on univariate and multivariate analysis included Asian race, private insurance status, comorbidity index of 0, 
absence of nodal involvement, and treatment modality (P < 0.001). Patients treated with CMT+RT+SX had significantly better 
median OS (14.8 months) than those treated with CMT+SX (12.8 months), CMT+RT (11.6 months), SX+RT (10.5 months), CMT 
alone (8.2 months), RT alone (4.4 months), or SX alone (3.1 months) (P < 0.01). (See Fig 1.)  

Conclusion: Insurance status in the United States affects treatment modalities for patients with distant metastatic cervical 
cancer. Race, nodal disease, and suboptimal treatment appear to affect survival outcomes. Regardless of treatment, survival 
was extremely limited. 

 

Fig. 1. Survival Functions. 
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Thirty-day hospital readmission and mortality in advanced ovarian cancer  



N. Nair, E. Pereira, M.A. Schwartz, K. Zakashansky, M.P. Hayes, P. Dottino and V. Kolev. Icahn School of Medicine at Mount Sinai, 
New York, NY, USA  

Objective: Ovarian cancer is treated primarily with surgery. We aim to identify factors associated with 30-day hospital 
readmission and mortality rates following surgery.  

Method: The National Cancer Data Base (NCDB) includes 165,437 ovarian cancer cases from 2004 to 2013. Of this large 
cohort, 59.7% account for stage 3 and 4 ovarian cancers, a total of 98,744 cases. Age, race, insurance status, academic facility, 
grade of tumor, type of surgery, and presence of residual tumor were assessed for correlation to 30-day hospital readmission 
and mortality rates.  

Results: Among all cases of ovarian cancer, unplanned hospital readmission within 30 days of surgery was 4.7%, and 
mortality within 30 days of surgery was 2.8%. There was a significantly higher 30-day readmission rate among younger 
patients (5.4% ≤50 years, 5.0% 51–69 years, 4.1% ≥70 years, P < 0.01), patients of unknown race (5.3% unknown/other, 4.7% 
black, 4.6% white, 4.4% Hispanic, P = 0.01), patients treated at academic programs (5.0% academic program, 4.5% 
nonacademic program, P < 0.01), patients with private insurance (5.1% private, 4.8% Medicaid, 4.6% other government, 4.5% 
unknown, 4.4% Medicare, 4.3% not insured, P = 0.001), patients with moderately differentiated tumors (6.4% moderately 
differentiated, 5.8% well-differentiated, 5.7% poorly differentiated, 5.5% undifferentiated, 2.6% unknown, P < 0.01), patients 
who had open surgery (6.4% open, 4.7% minimally invasive, P < 0.01), and patients with residual tumor at surgery conclusion 
(7.3% residual tumor present, 6.4% no residual tumor, P = 0.002). Mortality within 30 days of surgery was significantly higher 
in older patients (5.9% ≥70 years, 1.8% 51–69 years, 1.0% ≤50 years, P < 0.01), patients treated at nonacademic programs 
(3.1% nonacademic program, 2.6% academic program, P < 0.01), patients with Medicare insurance (4.7% Medicare, 2.9% 
other government insurance, 2.7% not insured, 2.2% Medicaid, 1.3% private insurance, 2.8% unknown, P < 0.01), and patients 
with undifferentiated tumors (2.9% undifferentiated, 2.8% poorly differentiated, 2.6% moderately differentiated, 1.5% well-
differentiated, 3.2% unknown, P < 0.01). There was no significant correlation with race, mode of surgery (open vs minimally 
invasive), and presence of residual tumor. (See Table 1.)  

Conclusion: Interventions aimed at decreasing hospital readmissions and mortality rate should target patients at highest risk 
as identified by this analysis. 

Table 1. Clinical and demographic variables. 
Variable (Sample size) Percentage (number of patients) 
Age (N=98,744) 
   ≤ 50 years 
   51-69 years 
   ≥ 70 years 

 
15.8% (15,624) 
47.2% (46,588) 
37.0% (36,532) 

Race/Ethnicity (N=98,744) 
   White 
   Black 
   Hispanic 
   Other/unknown 

 
76.4% (75,470) 
8.0% (7,908) 
5.5% (5,443) 
10.0% (9,923) 

Insurance status (N=98,744) 
   Not insured 
   Private insurance/managed care 
   Medicaid 
   Medicare 
   Other government 
   Unknown 

 
4.1% (4,068) 
40.8% (40,283) 
6.0% ((5,970) 
46.0% (45,395) 
0.9% (852) 
2.2% (2,176) 

Facility Type (N=95,190) 
   Academic/research program 
    Non-Academic program 

 
40.4% (38,421) 
59.6% (56,769) 

Grade (N=98,744) 
   Well-differentiated 
   Moderately-differentiated 
   Poorly differentiated 
   Undifferentiated/anaplastic 
   Unknown 

 
2.7% (2,629) 
8.0% (8,672) 
45.0% (44,487) 
10.7% (10,526 
32.8% (32,430 

Type of surgery, data collected from 2010 
onwards (N=26,106) 
   Open surgery 

 
 
87.5% (22,850) 



   Minimally invasive surgery 12.5% (3,256) 
Residual Tumor (N=28,565) 
    No residual tumor 
    Residual tumor present 

 
37.2% (10,627) 
62.8% (17,938) 
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Enrolling patients on gynecologic cancer clinical trials: A single institution experience with a racially diverse urban 
patient population  
E.M. Millera, J. Joua, G.M. Gressela, D.T. Millera, J.R. Jorgensena, M. Richleya, D.Y.S. Kuob, A.P. Novetskyb and G.L. Goldbergb. 
aMontefiore Medical Center, Bronx, NY, USA, bAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA  

Objective: To identify demographic and clinical factors associated with patient enrollment in gynecologic oncology clinical 
trials.  

Method: In our institution, a log is kept of all patients who are approached to participate in clinical trials; screen failures are 
not recorded. After institutional review board approval, the logs from the past 10 years were reviewed. Patient charts were 
reviewed for demographic and clinical factors. An electronic geocoding data system was utilized to correlate patient address 
with income and population data. Trial protocols and consent forms were reviewed to extract characteristics of trial design. 
Clinical and demographic data were tabulated using contingency tables, and a multivariable logistic regression model was 
designed to assess the effects of patient and trial characteristics on trial enrollment.   

Results: A total of 309 patients were eligible for analysis. Clinical and demographic data are shown in Table 1. Of all patients 
in the cohort, 65% enrolled in a clinical trial and approximately 60% were Hispanic or black. Hispanic patients were more 
likely than non-Hispanic patients to enroll in trial (75% vs 63%, P = 0.08). Because members of the research staff spoke 
Spanish and all study documents were available in Spanish, there was no difference in enrollment between primary Spanish- 
and English-speaking patients. Patients living in neighborhoods with median income >80% of the national average were more 
likely to enroll in a clinical trial (76% vs 62%, P = 0.03). Patients were more likely to enroll in a phase I/II (71%) than a phase 
III (32%) study (P < 0.001). In a multivariate regression model, Hispanic race, phase III trial, and income level were 
significantly associated with trial enrollment (OR = 2.3, range 1.1–4.8; OR = 0.2, range 0.1–0.4; OR = 2.2, range 1.2–4.3, 
respectively).  

Conclusion: In our racially and ethnically diverse patient population, we demonstrate a high clinical trial recruitment rate. 
While randomized phase III trials are the gold standard trial design, they remain particularly challenging to recruit for. 
Patients of black race are least likely to participate in clinical trials, highlighting the need to develop strategies to increase their 
trial participation. Further investigation is needed to improve strategies for clinical trial participation. 

Table 1: Demographics and Study Design Characteristics  
 
Patient Demographics    
      Age   *median(IQR) 
      Race  
            Hispanic 
            White 
            Black 
            Other  

 
n (%) 
63 (55-70) 
 
56 (18.1) 
120 (38.8) 
123 (39.8) 
10 (3.2) 
 

 
Tract (Geocoding) Demographics    
      Income level 
            Low 
            Middle 
            Moderate 
            Upper   
      Tract percent minority 
            ≤ 25% 
            25.1-50% 
            50.1-75% 

 
n (%) 
 
65 (21.0) 
93 (30.1) 
82 (26.5) 
68 (22.0) 
 
39 (12.6) 
48 (15.5) 
35 (11.3) 



            75.1-100%  
      Tract percent below poverty 
            0-20% 
            20.1-40% 
            40.1-60% 
            60.1-80% 
            80.1-100% 
 

187 (60.5) 
 
181 (58.6) 
98 (31.7) 
27 (8.7) 
2 (0.6) 
1 (0.3) 

 
Clinical Trial Design 
      Cancer diagnosis 
            Primary 
            Recurrent 
      Number of prior chemotherapies 
            0 
            1 
            > 1 
      Trial phase 
            Phase I 
            Phase II 
            Phase III 
      Number of arms 
            1 
            2 
            > 2 
      Placebo trial 
      Randomized trial 
       

 
n (%) 
 
194 (62.8) 
115 (37.2) 
 
196 (63.6) 
15 (4.9) 
97 (31.5)  
 
14 (4.5) 
248 (80.3) 
47 (15.2) 
 
255 (82.5) 
30 (9.7) 
24 (7.8) 
4 (1.3) 
54 (17.5) 
 

 
 

338 - Poster Session  
Recurrence patterns after minimally invasive surgery for cervical cancer: Outcomes compared to traditional surgery  
C.C. Nitschmanna, S. Shazlya, J.S. Shahb, P.T. Ramirezc, M. Frumovitzc, A.L. Weavera, M. McGreea, B.A. Clibya and C.L. Langstraata. 
aMayo Clinic, Rochester, MN, USA, bThe University of Texas at Houston, Memorial Hermann Hospital, Houston, TX, USA, cThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA  

Objective: The objective of this study is to assess the recurrence patterns of patients treated for early cervical cancer with 
open surgery compared to those treated with minimally invasive surgical techniques.  

Method: Patients undergoing radical abdominal hysterectomy (RAH) or radical minimally invasive hysterectomy (RMIH), 
laparoscopic or robotic, for early cervical cancer between 2000 and 2013 were identified at 2 expert centers. The primary 
outcomes were overall survival and progression-free survival; follow-up was restricted to the first 5 years following surgery. 
Cox proportional hazards models were fit to compare outcomes between the 2 surgical approaches using inverse-probability 
weighting (IPW) derived from propensity scores to adjust for covariate imbalance.  

Results: Among 496 patients identified (mean age at surgery 44.1 years), 94 (19.0%) were stage IA and 402 (81.0%) were 
stage IB. Of the 306 (61.7%) patients who underwent RAH, 97.1% had a pelvic LND and 21.9% had a paraaortic LND. Of the 
190 (38.3%) patients who underwent RMIH (78 laparoscopic, 112 robotic), 100% and 5.3% had a pelvic and paraaortic LND, 
respectively. Overall survival and progression-free survival at 5 years was 88.3% and 86.8%, respectively. Although the 
overall survival tended to be poorer for patients with RMIH (vs RAH) with an adjusted hazard ratio (aHR) of 1.89 (95% CI 
0.95–3.79, P = 0.07), there was no significant difference in progression-free survival between the 2 surgical approaches (aHR = 
1.07, 95% CI 0.58–1.99, P = 0.82). A total of 48 recurrences were found within 5 years including 13 local, 22 regional, and 27 
distant recurrences. There was no significant difference for the type of recurrence between RAH and RMIH. Two port-site 
recurrences were documented at 10 and 12 months following surgery.  

Conclusion: Use of minimally invasive technology for the treatment of early cervical cancer results in similar oncologic 
outcomes and recurrence patterns compared to open surgery and should be considered an option for appropriately selected 
patients.
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Patterns of care and outcomes for women with uterine cancer and ovarian metastases  
N.L. Jonesa,b, Y. Huanga, W.M. Burkea, S. Chatterjeea,b, A. Buskwofiea,b, A.I. Tergasa, J.Y. Houa and J.D. Wrighta. aColumbia University 
College of Physicians and Surgeons, New York, NY, USA, bNYPH, Columbia University Medical Center and Weill Cornell Medical 
College, New York, NY, USA  

Objectives: Women diagnosed with uterine cancer with metastases isolated to the adnexa (stage IIIA) are grouped with other 
advanced-stage uterine cancers despite having a better prognosis. It is unknown whether chemotherapy, radiation, or both 
improve outcomes for these patients. We performed a population-based analysis to examine use of chemotherapy with vaginal 
brachytherapy (VBT) or external beam therapy (EBRT) in women with stage IIIA uterine cancer.  

Method: The National Cancer Data Base (NCDB) was used to identify women with stage IIIA uterine cancer with ovarian 
metastsasis diagnosed from 2004 to 2012. We explored the use of chemotherapy, VBT, and EBRT over time. Multivariable Cox 
proportional hazards models were developed to examine the association between treatment and outcomes while controlling 
for other clincial and demographic variables.  

Results: A total of 4,093 women were identified. Within the cohort, 59.4% had endometrioid histology and 75.2% underwent 
nodal evaluation. Five-year survival was 64.7% (95% CI 62.9–66.5%). Overall, 56.2% of women received chemotherapy; use 
increased from 38.2% in 2004 to 72.7% in 2012 (P < 0.0001). VBT was utilized in 11.1% and rose from 8.3% in 2004 to 12.6% 
in 2012 (P = 0.003), while 36.6% underwent EBRT with usage declining from 50.5% in 2004 to 28.9% by 2012 (P < 0.0001). In 
a multivariable model, chemotherapy was associated with a 38% decrease in mortality (HR = 0.62, 95% CI 0.54–0.71). 
Similarly, both EBRT (HR = 0.75, 95% CI 0.65–0.85) and VBT (HR = 0.67, 95% CI 0.53–0.85) were associated with improved 
survival. The results were largely unchanged regardless of whether lymphadenectomy was performed. When the cohort was 
limited to women who received chemotherapy, radiation was associated with improved overall survival (HR = 0.74, 95% CI 
0.61–0.91), although there was no difference between use of EBRT and VBT. (See Fig. 1.)  

Conclusion: Women with uterine cancer and ovarian metastases at the time of diagnosis are at significant risk for death. 
Combined treatment with chemotherapy and radiation is associated with decreased mortality. 
   

 
Fig. 1. 
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Racial disparities in the utilization of preventive health services among women diagnosed with early-stage 
endometrial cancer  
J.Y. Martin, M.A. Schiff, R.R. Urban and N.S. Weiss. University of Washington Medical Center, Seattle, WA, USA  



Objective: To assess differences in the receipt of preventive health services by race/ethnicity among older women with 
endometrial cancer enrolled in Medicare.  

Method: We conducted a retrospective population-based cohort study of women diagnosed with endometrial cancer from 
2001 to 2011 in the Surveillance, Epidemiology and End Results–Medicare database. Women with stage I or II endometrial 
cancer of epithelial origin were included. The exposure was race/ethnicity: non-Hispanic (NH) white, NH black, Hispanic, and 
NH Asian/Pacific Islander (PI). The services examined were receipt of influenza vaccination and screening tests for diabetes 
mellitus (DM), hyperlipidemia, and breast cancer. We used multivariate logistic regression to estimate odds ratios with 95% CI 
adjusted for age, region, and year of diagnosis.  

Results: A total of 13,054 women were included. In the 2 years after diagnosis, receipt of any influenza vaccine ranged from 
45% among NH black women to 67% among NH white women; receipt of a mammogram ranged from 65% among NH black 
women to 74% among NH white women. Relative to NH white women, NH black women had a lower likelihood of receiving 
both influenza vaccination (adjusted OR [aOR] = 0.40, 95% CI 0.33–0.44) and screening mammography (aOR = 0.64, 95% CI 
0.52–0.79). Hispanic women also were less likely to receive influenza vaccination than NH white women (aOR = 0.61, 95% CI 
0.51-0.72). Hispanic, NH black, and NH Asian/PI women were more likely to have received at least 1 DM screening test within 
5 years of diagnosis compared to NH white women. There were no significant differences across racial groups for receipt of 
cholesterol screening services.  

Conclusion: Among older women with early-stage endometrial cancer, there was low utilization of some preventive services, 
with some differences by race. In this population the use of cancer survivorship plans that include preventive health 
recommendations may prove beneficial.

 

341 - Poster Session  
Risk factors impeding discharge within 24 hours following robotic assisted surgery for gynecologic malignancy in a 
diverse urban patient population  
A.R. Van Arsdalea, J. Tymon-Rosariob, D.T. Millerb, A.P. Novetskya, G.L. Goldberga, N.S. Nevadunskya, S.K. Makhijab and D.Y.S. 
Kuoa. aAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA, bMontefiore Medical Center, Bronx, NY, USA  

Objective: Robotic assisted (RA) laparoscopic surgery is associated with quicker return to function and shorter length of stay 
(LOS). Hospitals and insurance companies expect patients undergoing RA surgery, specifically for gynecologic malignancies, to 
be discharged within 24 hours. Surgical complications are most often cited as the reason for the delay in timely discharge. The 
objective of this study was to identify the proportion of patients with >24-hour LOS after RA surgery for a gynecologic 
malignancy in a diverse urban patient population and to identify the associated risk factors.  

Method: We conducted a retrospective chart review of patients undergoing a RA laparoscopic surgery for a gynecologic 
malignancy during 2010–2015. LOS was categorized as discharge <24 hours or >24 hours postsurgery. Demographic, clinical, 
and perisurgical characteristics were described as appropriate and compared using logistic regression.  

Results: A total of 407 patient charts were reviewed; 213 (52.3%) had a LOS <24 hours and 194 (47.7%) had a LOS >24 hours. 
Older age, Charlson comorbidity index >6, insurance type, length of procedure, surgical end time after 3 p.m., and any 
postoperative complication were all associated with LOS >24 hours (P < 0.05) (Table 1). Surgical complications were similar 
between groups (P = 0.26). All postoperative complications (n = 33, 8.1%) occurred in patients with LOS >24 hours. Of those 
with LOS >24 hours, 68 (35.2%) received a social work consultation, and 50 (25.9%) were discharged with home care 
services. This was significantly associated with having any perioperative complication (P = 0.01); however, 34 of 50 patients 
(68.0%) receiving home services did not experience a complication.  

Conclusion: In our patient population, approximately 50% have a LOS >24 hours postsurgery, despite our low rate of surgical 
complications. Indications for these extended stays and possible risk factors that can be identified preoperatively need to be 
explored further. In particular, the development of a prehospitalization risk stratification may be a necessary strategy to 
decrease LOS in patients identified as high risk. 

 

 

 



Table 1. Demographic and perioperative characteristics by time of discharge. 
Variable Cohort (n=407) Discharge within 

24 hours (n=213) 
Discharge >24 
hours (n=194) 

Univariable Odds 
Ratio 

(95% CI, p-value) 
Demographic Factors     
Age (years) 59.8 (12.7) 58.4 (12.7) 61.4 (12.5) 1.02 (1.00-1.04, 

0.02) 
     
BMI (kg/m2) 33.7 (9.1) 33.0 (8.8) 34.5 (9.3) 1.02 (0.99-1.04, 

0.09) 
     
Charlson Comorbidity 
Index 

    

<=6 235 (57.7) 138 (64.8) 97 (50.0) 1.00 (reference) 
>6 172 (42.3) 75 (35.2) 97 (50.0) 1.84 (1.24-2.74, 

<0.01) 
     
Has PCP     
   No 121 (29.8) 64 (30.1) 57 (29.5) 1.00 (reference) 
   Yes 285 (70.2) 149 (69.9) 136 (70.5) 1.02 (0.67-1.57, 

0.91) 
     
Insurance*    Overall Wald p<0.01 
   None 28 (6.5) 12 (5.6) 16 (7.4) 1.00 (reference) 
   Public 154 (35.9) 65 (30.5) 89 (41.2) 0.97 (0.43-2.19, 

0.94) 
   Private 247 (57.6) 136 (63.9) 111 (51.4) 0.51 (0.23-1.13, 

0.10) 
     
Surgical Factors     
Cancer Type    Overall Wald p=0.20 
   Uterine 325 (79.9) 169 (79.3) 156 (80.4) 1.00 (reference) 
   Cervix 43 (10.6) 19 (8.9) 24 (12.4) 1.39 (0.72-2.60, 

0.34) 
   Ovary/FT/PPC 36 (8.9) 24 (11.3) 12 (6.2) 0.54 (0.26-1.12, 

0.10) 
   Other 3 (0.7) 1 (0.5) 2 (1.0) 2.17 (0.19-23.13, 

0.53) 
     
Stage    Overall Wald p=0.06 
   I 346 (85.0) 184 (86.4) 162 (83.5) 1.00 (reference) 
   II 15 (3.7) 10 (4.7) 5 (2.6) 0.57 (0.19-1.70, 

0.31) 
   III 30 (7.3) 9 (4.2) 21 (10.8) 2.65 (1.18-5.95, 

0.02) 
   IV 8 (2.0) 4 (1.9) 4 (2.1) 1.14 (0.30-4.61, 

0.86) 
   Unstaged 8 (2.0) 6 (2.8) 2 (1.0) 0.38 (0.08-1.90, 

0.24) 
     
Grade    Overall Wald p=0.08 
   1 235 (57.7) 132 (62.0) 103 (53.1) 1.00 (reference) 
   2 50 (12.3) 22 (10.3) 28 (14.4) 1.63 (0.88-3.02, 

0.12) 
   3 101 (24.8) 45 (21.1) 56 (28.9) 1.59 (1.00-2.55, 

0.05) 
   Missing or N/A 21 (5.2) 14 (6.6) 7 (3.6) -- 
     
Surgery    Overall Wald p=0.04 



   
Hysterectomy/USO/BSO/or 
Both 

33 (8.1) 24 (11.3) 9 (4.7) 1.00 (reference) 

   +Any 
lymphadenectomy/staging 

321 (79.1) 161 (75.6) 160 (82.9) 2.65 (1.19-5.88, 
0.02) 

   Radical hysterectomy 29 (7.1) 13 (6.1) 16 (8.3) 3.28 (1.14-9.47, 
0.03) 

   Other 23 (5.7) 15 (7.0) 8 (4.2) 1.42 (0.45-4.49, 
0.55) 

     
Lymphadenectomy    Overall Wald 

p=<0.01 
   None 81 (18.9) 51 (24.1) 30 (13.9) 1.00 (reference) 
   Pelvic only 203 (47.4) 101 (47.6) 102 (47.2) 1.98 (1.13-3.46, 

0.02) 
   Para-aortic only 8 (1.9) 5 (2.4) 3 (1.4) 0.85 (0.15-4.70, 

0.85) 
   Both pelvic and para-
aortic 

136 (31.8) 55 (25.9) 81 (37.5) 2.82 (1.55-5.13, 
<0.01) 

     
Surgical Time (minutes)     
   <=262.5 (median) 199 (48.9) 132 (62.0) 67 (34.5) 1.00 (reference) 
   >262.5 (median) 208 (51.1) 81 (38.0) 127 (65.5) 3.09 (2.06-4.63, 

<0.01) 
     
Estimated blood loss (mL)     
   <=150 (median) 281 (69.0) 169 (79.3) 112 (57.7) 1.00 (reference) 
   >150 (median) 126 (31.0) 44 (20.7) 82 (42.3) 2.81 (1.82-4.35, 

<0.01) 
     
Surgical End Time after 3 
pm  

261 (64.8) 121 (58.5) 140 (73.7) 2.03 (0.33-3.11, 
<0.01) 

     
Surgical Complication    Overall Wald p=0.26 
   Vascular 3 (0.7) 3 (1.4) 0 (0.0) -- 
   Bowel injury 2 (0.5) 0 (0.0) 2 (1.0) -- 
   Bladder or ureteral injury 5 (1.2) 1 (0.5) 4 (2.1) 4.45 (0.49-40.19, 

0.18) 
   Other 3 (0.7) 1 (0.5) 2 (1.0) 2.23 (0.20-24.75, 

0.52) 
     
Postoperative Factors     
Postoperative 
Complications 

   <0.001** 

   None 374 (91.9) 213 (100.0) 161 (83.0)  
   Cardiac 6 (1.5) 0 (0.0) 6 (3.1)  
   Pulmonary 6 (1.5) 0 (0.0) 6 (3.1)  
   VTE 1 (0.3) 0 (0.0) 1 (0.5)  
   Infection 4 (1.0) 0 (0.0) 4 (2.1)  
   GI/Bowel 8 (2.0) 0 (0.0) 8 (4.1)  
   GU 4 (1.0) 0 (0.0) 4 (2.1)  
   Other 4 (1.0) 0 (0.0) 4 (2.1)  
        
Social Work Evaluation 89 (22.0) 21 (9.9) 68 (35.2) 4.95 (2.89-8.48, 

<0.01) 
     
-Home care services 65 (16.0) 15 (7.1) 50 (25.9) 4.62 (2.49-8.54, 

<0.01) 
     



Disposition    <0.001** 
   Home 393 (97.0) 213 (100.0) 181 (93.8)  
   Rehab       9 (2.2) 0 (0.0) 9 (4.7)  
   Nursing facility 2 (0.5) 0 (0.0) 2 (1.0)  
   Hospice 0 (0.0) 0 (0.0) 0 (0.0)  
   Death in hospital 1 (0.3) 0 (0.0) 1 (0.5)  
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Adherence to treatment recommendations and outcomes for women with ovarian cancer at time of first recurrence  
M.S.S. Champer, J.Y. Hou, A.I. Tergas, W.M. Burke, Y. Huang, D. Hershman and J.D. Wright. Columbia University College of 
Physicians and Surgeons, New York, NY, USA  

Objective: Treatment selection for recurrent ovarian cancer relies on the duration of time between completion of adjuvant 
therapy and recurrence. Recommendations are to treat platinum-resistant disease (<6 months to recurrence) with 
nonplatinum-based therapy and platinum-sensitive disease (>12 months to recurrence) with platinum-based combination 
therapy. We examined patterns of care and outcomes for women with a first recurrence of ovarian cancer who received 
cytototoxic chemotherapy.  

Method: The Surveillance, Epidemiology and End Results–Medicare database was used to identify women age >65 years with 
epithelial ovarian cancer diagnosed between 1992 and 2009 who underwent surgery, received platinum and taxane therapy 
for <8 months, and recurred and received treatment >3 months after adjuvant therapy. Women were classified by time from 
completing adjuvant therapy until recurrence: 3–6 months (platinum-resistant), 6–12 months (intermediate) and >12 months 
(platinum-sensitive). Multivariable regression models were developed to determine the association between clinical and 
demographic characteristics and treatment.  

Results: A total of 2,369 patients were identified with 23.6% restarting treatment within 3–6 months, 30.5% within 7–12 
months, and 45.8% >12 months after adjuvant therapy. Median survival after recurrence was 13, 18, and 27 months, 
respectively. Patients receiving platinum or platinum combination therapy were 33.4%, 52.1%, and 70.7%, respectively (P < 
0.0001). Among women retreated within 3–6 months, advanced age and residence in the western United States were 
associated with platinum-based therapy. However, there were no clinical or demographic characteristics associated with 
platinum retreatment in those with platinum-sensitive disease. For women with a >12 month platinum-free interval, 
platinum-based combination therapy (HR = 0.54, 95% CI 0.47–0.63) and single-agent platinum (HR = 0.75, 95% CI 0.60–0.94) 
were associated with a decreased risk of death.  

Conclusion: There is widespread variation in the quality of care for recurrent ovarian cancer. Patients with platinum-resistant 
disease frequently receive platinum therapy, while women with platinum-sensitive recurrence are commonly treated with 
nonplatinum regimens. Treatment selection for recurrent ovarian cancer represents a potential quality metric for future study.
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Opportunistic salpingectomy to decrease the risk of ovarian and tubal cancer during cesarean birth: Frequency, costs 
and complications--a study of 341 women  
E.B. Rosenfelda,b, J.E. Chanb, L. Delicb, D.S. Kappc and J.K. Chanb. aTouro College of Osteopathic Medicine, New York, NY, USA, 
bCalifornia Pacific & Palo Alto Medical Foundation/Sutter Research Institute, San Francisco, CA, USA, cStanford University, 
Stanford, CA, USA  

Objective: The role of salpingectomy in decreasing the risk of ovarian and tubal cancer has received significant attention. We 
evaluate the frequency, costs, and complications of bilateral salpingectomies versus bilateral tubal ligation for sterilization 
during cesarean delivery. 

Method: Data were obtained from the Nationwide Inpatient Sample from 2005 to 2011. χ2 tests and multivariate models were 
used for statistical analyses. 

Results: A total of 313,007 women underwent sterilization at the time of cesarean birth. The median age was 32 years (IQR 
27–36); 41% were white, 22% Hispanic, 12% black, and 3% Asian. The majority of patients had private insurance (49%), and 
the remainder had Medicaid (45%), had Medicare (1%), or were uninsured (3%). FIfty-seven percent were treated at teaching 
hospitals. There were 5,392 (2%) patients reporting complications, including 4,959 (2%) blood transfusions, 289 (<1%) 



extended mechanical ventilation, 75 (<1%) postoperative infections, 58 (<1%) urinary injuries, 57 (<1%) wound 
debridement, and 5 (<1%) gastrointestinal injuries. The median length of hospital stay was 3 days. Of the total sample, 341 
patients underwent salpingectomies. There was no difference in length of hospital stay in salpingectomies versus tubal 
ligation (3 days vs 3 days, P = .18). There was no difference in complications from salpingectomies versus tubal ligation (3% vs 
2%, P = .38). Of those patients with salpingectomies, 3% had blood transfusions versus 2% in tubal ligation. The charges 
associated with salpingectomies were $11,766 versus $12,748 with tubal ligation (P = .01). 

Conclusion: The risk of complications associated with salpingectomies versis tubal ligation during cesarean delivery were 
comparable. Further studies are needed to evaluate the detailed economic costs, risks, and benefits of opportunistic 
salpingectomy for sterilization.
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Utilization of intraperitoneal chemotherapy for optimally debulked advanced-stage epithelial ovarian cancer: A 
single institution experience with a racially diverse urban population  
E.M. Millera, J. Tymon-Rosarioa, X. Xieb, A. Van Arsdalec, A.P. Novetskyd, G.M. Gressela, D.T. Millera, G.L. Goldbergd, D.Y.S. Kuod 
and N.S. Nevadunskyd. aMontefiore Medical Center, Bronx, NY, USA, bAlbert Einstein College of Medicine, Bronx, NY, USA, 
cMontefiore Medical Center, Scarsdale, NY, USA, dAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA  

Objective: To evaluate utilization of intraperitoneal (IV/IP) chemotherapy in a racially diverse population of patients with 
optimally debulked advanced-stage epithelial ovarian cancer (EOC) and compare progression-free survival (PFS) in those 
patients who received IV/IP compared with those who received intravenous (IV) adjuvant chemotherapy  

Method: After institutional review board approval, all patients diagnosed with EOC who underwent primary cytoreductive 
surgery at our institution from 2005 to 2016 were identified from our tumor registry. Charts were retrospectively reviewed 
for clinicopathologic and survival data. Demographic and clinical variables were examined using descriptive statistics. Patients 
who received at least 1 IV/IP cycle were analyzed in the IV/IP cohort. Recurrence was documented with tumor markers or 
imaging. Categorical variables were compared with χ2 tests. Kaplan-Meier and Cox modeling were used to compare time to 
recurrence using with Stata v14.0.   

Results: A total of 118 patients with advanced-stage optimally cytoreduced (<1 cm gross residual) EOC were identified, of 
which 97 (median follow-up 33 months) had complete chemotherapy records and were evaluable. Of these patients, 53% and 
47% received IV/IP and IV chemotherapy, respectively, and 30%, 6%, 29%, and 14% of patients were of white, black, 
Hispanic, and other race. There was no difference in age, race/ethnicity, BMI, medical comorbidity, stage, histology, and tumor 
grade for patients who received IV/IP compared with IV chemotherapy. In an intention to treat analysis, IV/IP was associated 
with longer PFS than IV chemotherapy (HR = 0.51, 95% CI 0.27–0.99, P = 0.04; Fig. 1]. In the IV/IP group, there was no 
association between age, race, BMI, histology, and tumor grade and completion of 6 IV/IP cycles. In the IV/IP group, a PFS 
advantage over IV chemotherapy was seen only for those patients who completed 6 cycles IV/IP (completed IV/IP group, HR = 
0.41, 95% CI 0.20–0.86, P = 0.02; switched to IV group, HR = 0.84, 95% CI 0.31–2.28, P = 0.73).  

Conclusions: In our racially diverse urban patient population, 50% of patients received IV/IP chemotherapy. IV/IP was 
associated with a PFS advantage and suggests that efforts should be made to maximize utilization of IV/IP chemotherapy. 
Further investigation is needed to identify barriers to administration of IV/IP chemotherapy. 



 

Fig. 1. Progression free survival for intraperitoneal compared with intravenous chemotherapy. 
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Barriers to genetic testing in patients with endometrial carcinoma universally screened for Lynch syndrome  
C. Moynihana, R.V. Higginsb, M. Templina, S. Kullstama and D.L. Taitb. aCarolinas Medical Center, Charlotte, NC, USA, bLevine 
Cancer Institute, Carolinas Medical Center, Charlotte, NC, USA  

Objectives: Endometrial carcinoma is the most common gynecologic malignancy in the United States. Lynch syndrome 
accounts for 3%–5% of patients with endometrial cancer. Universal screening of endometrial cancer specimens with 
immunohistochemistry staining (IHCS) can be performed to determine loss of expression of mismatch repair (MMR) proteins. 
The purpose of this study was to assess compliance with the recommendation for genetic testing among endometrial cancer 
patients with IHCS screening as high risk for Lynch syndrome.  

Method: This was a retrospective chart review of consecutive patients with histologically confirmed endometrial carcinoma 
diagnosed between July 1, 2013, and June 30, 2015. Medical records were examined to determine whether IHCS for MMR 
proteins was performed. Loss of expression of MLH1, MSH2, MSH6, or PMS2 was considered a positive screen for Lynch 
syndrome. Patients with a positive screen were evaluated for referral to genetic counseling, meeting with a genetic counselor, 
and serum testing for Lynch syndrome (Fig. 1). Barriers to testing were determined in patients with incomplete genetic 
testing. Statistical analysis using proportions and 95% confidence intervals were used to analyze the data. A P value < 0.05 was 
considered statistically significant.  

Results: Three hundred fifty-two patients with endometrial carcinoma were identified. MMR protein IHCS was performed in 
301 women (85%). Sixty-five (21%) of patients demonstrated loss of IHCS in at least 1 of the 4 genes tested. Fifty-eight of the 
65 (94%) women were referred to genetic counseling. Evaluation at the genetic counseling center occurred for 40 of the 58 
(69%) patients. A total of 29 women (72%) were tested for Lynch syndrome. Eleven patients did not have serum testing after 
counseling; the vast majority (9 of 11, 82%, P < 0.0001) declined testing due to insurance denial. Lynch syndrome was 
confirmed in 3 of the 29 (10.3%) of women who had serum testing.  

Conclusion: This study is one of the largest single-institution evaluations of universal Lynch syndrome screening in 
endometrial carcinoma patients. The results suggest that barriers exist in screening and referral for genetic counseling. 
Patients who attend genetic counseling consistently wish to proceed with genetic testing. Insurance coverage remains the 
largest barrier to testing. Strategies to improve insurance carrier acceptance of universal genetic testing may include 
education and implementation of efficient resource utilization. 
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Fig. 1. 
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Follow-up study to assess durability of a nursing protocol to improve postpartum inpatient HPV vaccination  
M.I. Lianga, C.H. Holschneidera, E. Saleebyb, J. Chenc, R. Singhald and S.K. Parke. aDavid Geffen School of Medicine at UCLA, Los 
Angeles, CA, USA, bHarbor-UCLA Medical Center, Torrance, CA, USA, cKeck School of Medicine of USC, Los Angeles, CA, USA, dLos 
Angeles County Department of Public Health, El Monte, CA, USA, eUniversity of California, Riverside, Riverside, CA, USA  

Objective: A nursing protocol to increase human papillomavirus (HPV) vaccination in the inpatient postpartum setting was 
implemented at a single public safety net hospital. The objective of this study was to assess durability based on postpartum 
inpatient vaccination rate in the 6 months after the intervention was no longer the focus of the hospital’s performance 
improvement team.  

Method: A 3-step nursing protocol was implemented for postpartum inpatients including (1) identification of age-eligible 
patients 26 years and older, (2) identification of vaccine-eligible patients based on medical record/vaccine registry review, 
and (3) patient education. The postpartum inpatient vaccination rate and vaccine series completion rate within 1 year for 
patients receiving their first dose of the series as a postpartum inpatient were calculated for the following 6-month time 
periods: preintervention, during intervention, and postintervention.  

Results: The 270 age-eligible patients were mostly Hispanic (80%) with Medicaid insurance (94%). The median age was 23 
years, and 31% were non-English speakers. Of age-eligible postpartum inpatients, 73%–79% were vaccine-eligible across the 
3 time periods. The preintervention vaccination rate was 76% (55/72) and improved significantly to 90% (44/49) during the 
intervention period (P = 0.048). The postintervention vaccination rate fell to 79% (69/87), which was not significantly 
different from preintervention (P = 0.521). Since the rate of refusal remained stable between 4% and 6% over the 3 time 
periods, the difference in vaccination rates was due to changes in missed opportunities (19%, 4%, and 15%, respectively). 
Although outpatient vaccine series completion rates were not significantly different over time (16%, 31%, and 11%, 
respectively; P = 0.073), there was a significant difference between intervention and postintervention periods (P = 0.023).  

Conclusion: A nursing protocol significantly improved vaccination rates in the inpatient postpartum setting but did not 
demonstrate long-term durability, suggesting that performance initiatives require constant feedback to remain effective. More 
potentially sustainable interventions using electronic health records are being investigated. 
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Neoadjuvant chemotherapy and cycle number: A national multicentre study  
A.D. Altmana, T. Mayb, L. Lub, W. Xub, J. McGeec, K. Laneb, P. Ghataged and B.P. Rosene. aWinnipeg Health Sciences Centre, 
Winnipeg, MB, Canada, bPrincess Margaret Hospital, Toronto, ON, Canada, cLondon Health Sciences Centre, London, ON, Canada, 
dTom Baker Cancer Centre, Calgary, AB, Canada, eBeaumont Hospital, Royal Oak, MI, USA  

Objective: Based on several studies, 6 cycles of consolidation chemotherapy has become the standard of care for ovarian 
cancer, yet within the realm of neoadjuvant chemotherapy (NAC), only 3 consolidation cycles are used. This study examines 
the effects of number of chemotherapy cycles in the NAC and consolidation settings.  

Method: All patients with stage IIIC and IV high-grade serous carcinoma (HGSC) treated with NAC were identified at 4 major 
Canadian cancer centers. A retrospective chart review was conducted using the medical charts and registry databases. All 
patients seen at the cancer centers during the study period were included.  

Results: A total of 403 NAC patients were identified; 47% had zero residual disease (R0) and 38% had 1–9 mm of residual 
disease. Chemotherapy cycles were divided into <3 cycles or >4 cycles for NAC and consolidation treatments and analyzed 
with multivariate analysis. Of 403 patients, 139 (34.5%) received >4 cycles of NAC and had a worse prognosis than <3 cycles 
(P = 0.011). Of 403 patients, 70 (17.4%) received >4 cycles of consolidation treatment and there was no difference in survival 
(P = 0.33).  

Conclusion: This is a study of a homogenous cohort of patients with stage IIIC or IV high-grade serous cancers who received 
NAC. Patients receiving >4 cycles of NAC had a worse outcome than those receiving <3 cycles likely because of poor prognostic 
factors or poor response. The number of consolidation cycles did not appear to make a difference in overall survival.
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Baseline dyspnea as a predictor of postoperative hospital length of stay in ovarian cancer patients  
L. Cory, E.M. Ko and N.A. Latif. University of Pennsylvania, Philadelphia, PA, USA  

Objective: We sought to determine the impact of preoperative dyspnea on postoperative hospital length of stay (LOS) in 
patients undergoing surgery for ovarian cancer.  

Method: We identified patients who underwent surgery for ovarian cancer in the National Surgical Quality Improvement 
Program (NSQIP) database from 2006 to 2012. Data collected included preoperative dyspnea score, BMI, ASA class, presence 
of comorbid conditions (COPD, HTN, DM), major postoperative complications (wound infection, MI, PE, stroke, DVT, blood 
transfusion, sepsis, and reintubation), operative time, and hospital length of stay. Wilcoxon test, χ2 test, and univariable and 
multivariable regression models were used. Two-sided alpha with P < 0.05 was designated as significant.  

Results: A total of 2,601 patients who underwent surgery for ovarian cancer were identified in NSQIP. Of this population, 
2,346 had no dyspnea; 228 had dyspnea on exertion; and 27 had dyspnea at rest in the preoperative setting. Patients with 
dyspnea at rest were more likely to have higher BMI (mean 31.18, P < 0.001), higher ASA class (88.9% with ASA class ≥3, P < 
0.001) and more comorbid conditions (59.3% with 1 comorbidity and 40.3% with 2 or more, P < 0.001). Major complications 
were more likely to occur with worsening dyspnea score, 9.6%, 14.5%, and 18.5% in subjects with no dyspnea, dyspnea on 
exertion, and dyspnea at rest, respectively (P = 0.02). There was no difference in operative time between dyspnea scores. 
Mean total hospital LOS was 5.8, 7.8, and 13.7 days among patients with no dyspnea, dyspnea on exertion, and dyspnea at rest, 
respectively (P < 0.001). Controlling for age, BMI, ASA class, comorbid condition, major complications, and operative time, 
dyspnea remained an independent risk factor for prolonged LOS (P < 0.001).  

Conclusion: Ovarian cancer patients with preoperative dyspnea are more likely to have a prolonged postoperative hospital 
stay and worse postoperative outcomes. Extended hospital stays can be costly for the health care system and frustrating for 
patients. In patients with preexisting lung disease or dyspnea, efforts should focus on preoperative pulmonary optimization 
and a multidisciplinary approach in the postoperative period.
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Efficacy of progestin therapy for endometrial cancer in morbidly obese patients  



S. Acosta-Torresa, J.L. McDevitta, C.I. Nagelb and S.M. Kehoea. aThe University of Texas Southwestern Medical Center, Dallas, TX, 
USA, bCase Western Reserve, MacDonald Women's Hospital, Cleveland, OH, USA  

Objective: Progestin therapy can be used as initial treatment of primary endometrial cancer, although its effectiveness in 
morbidly obese patients needs further evaluation. The objective of our study was to determine the efficacy of progestin 
therapy in this population.  

Method: Patients treated with progestins for histologically proven endometrial carcinoma at our institution between 2002 
and 2016 were retrospectively reviewed. Kaplan-Meier analysis was used to calculate time to response and time to 
progression, with comparison of potential predictors by log rank test.  

Results: Forty-two patients met inclusion criteria, 22 (52%) of whom were due to being poor surgical candidates and 20 
(48%) of whom were for fertility preservation. Median follow-up was 34 months. The median BMI was 45, and 16 (38%) 
patients had a BMI >50. Twenty-three patients (55%) received a levonorgestrel-releasing intrauterine device, 17 (40%) 
received megestrol acetate, and 2 (5%) received medroxyprogesterone acetate. Twenty-five (66%) patients responded to 
initial therapy, with a mean time to response of 14 ± 4.7 months. Choice of initial treatment regimen (IUD or non-IUD) and 
weight loss (defined as BMI loss more than 3 units) had no effect on time to response (P = 0.38 and P = 0.52, respectively). BMI 
less than 45 was not associated with quicker time to response (P = 0.22). Nineteen (46%) patients had progression of disease 
at some point, with a mean time to progression of 42 ± 5.8 months. Choice of treatment regimen (IUD or non-IUD) and weight 
loss (defined as BMI loss more than 3 units) had no effect on time to progression (P = 0.72 and P = 0.55, respectively). BMI 
greater than 45 was not a risk factor for more rapid time to progression (P = 0.88).  

Conclusion: Higher BMI did not appear to change the efficacy of progestin therapy. The efficacy of this therapy in our patients 
with morbid obesity was comparable to previous studies that have used single-agent therapy and restricted entry to patients 
with a BMI less than 30. Placement of levonorgestrol intrauterine device was as effective as oral therapy.
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Initiation of a dysplasia clinic within a division of gynecologic oncology (DGO) at a tertiary cancer center  
P.P. Jeudina, M. Huanga, J.M. Pearsona, M.P. Schlumbrechta, E. Kobetza and B. Slomovitzb. aUniversity of Miami Sylvester 
Comprehensive Cancer Center, Miami, FL, USA, bUniversity of Miami, Miller School of Medicine, Miami, FL, USA  

Objective: Divisions of gynecologic oncology (DGOs) are often inundated with patients who have benign and preinvasive 
disease who can adequately be treated by a benign gynecologist. In order to maximize revenue, minimize expense, and 
optimize patient referrals to a qualified practitioner, we initiated a Dysplasia Clinic at our tertiary cancer center. The purpose 
of this study is to review practice before and after the implementation of this clinic.  

Method: We reviewed the procedures performed at our center for lower genital tract preinvasive disease from June 2014 
through August 2016. FY1 (June 2014–May 2015) was prior to implementation of the dysplasia clinic. FY2 (June 2015–May 
2016) included our separate dysplasia clinic staffed by a benign gynecologist, recruited to the DGO. FY3 (May 2016–August 
2016) data were collected and annualized. Data were collected from all women who were referred for evaluation to the DGO. 
χ2 testing was used for statistical analysis with significance of P = 0.05.  

Results: A total of 407 women underwent colposcopy or LEEP (FY1, 113 and FY2, 294; increase 160%). The annualized 
number of procedures for FY3 is 372 (229% increase from FY1 and 26% from FY2). During this transition to the 
implementation of the dysplasia clinic, gynecologic oncologists performed the following number of procedures: FY1, 113; FY2, 
109; FY3, 76 (estimated decrease from FY1 to FY3 32%, P < 0.0; FY2 to FY3 30%, P < 0.01). The benign gynecologist performed 
185 procedures in FY2 and 296 in FY3 (increase from FY2 to FY3, 60%). To date, a total of 192 procedures have been 
performed in the dysplasia clinic, and of those procedures, 6% (n = 12) of the cases were diagnosed with lower genital tract 
cancers (10 cervical, 2 vulvar).  

Conclusion: After implementing a dysplasia clinic, gynecologic oncologists performed fewer procedures, and the dysplasia 
clinic increased in volume over a short time. Diagnosis and proper referral of cervical cancer and vulvar cancer were not 
uncommon. Preinvasive specialization within a DGO avoids overutilization of gynecologic oncologists.
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Using DrugAbacus to determine the value of PD-1 inhibitors in ovarian cancer: How much should they cost?  



K. Coopera, H.J. Smithb, C.A. Leath IIIb, R.C. Arendb, K.H. Kimb and J.M. Straughn Jr.b. aAuburn University, Auburn, AL, USA, 
bUniversity of Alabama at Birmingham, Birmingham, AL, USA  

Objective: While there is substantial enthusiasm for immunotherapy, widespread adoption of these agents could cost the 
United States $174 billion annually. The PD-1 inhibitors nivolumab and pembrolizumab are currently being evaluated in 
patients with recurrent ovarian cancer. The objective of this study was to evaluate the value of these drugs using the online 
pricing tool DrugAbacus.  

Method: DrugAbacus calculates a value-based price (Abacus price) based on modifiable components of value, including cost 
per life-year ($12,000–$300,000), toxicity discount (0–30%), novelty (1–3x), and cost of drug development (1–3x) modifiers. 
The Abacus price can be compared to the actual price of the drug. Abacus prices are calculated using efficacy data from the 
first FDA-approved indication. FDA approval was based on response rates of 24%–34% in melanoma, with similar outcomes 
reported in phase I/II ovarian cancer trials. The cost of $108,000 per life-year was selected for our baseline evaluation. We 
evaluated the impact of modifiers on the Abacus price by varying the toxicity, novelty, and cost of development.  

Results: The current prices of nivolumab and pembrolizumab are $11,688 and $9,252/month, respectively. Using a cost of 
$108,000 per life-year, the Abacus price is $5,094/month for nivolumab and $2,613/month for pembrolizumab, suggesting 
both drugs are overpriced. At $204,000 per life-year, the Abacus price is still less than the actual price for both ($9,623 for 
nivolumab vs $4,935 for pembrolizumab). Varying the toxicity discount did not change the Abacus price for either agent, 
suggesting favorable toxicity profiles. Using maximum novelty and cost of development modifiers increased the Abacus price 
for both drugs; however, neither reached its actual price. When maximum toxicity, novelty, and cost of development modifiers 
were applied together, the Abacus price of nivolumab remained below its actual price at $6,556, but pembrolizumab exceeded 
its actual price at $11,170.  

Conclusion: While nivolumab and pembrolizumab are promising new agents, their novelty and cost of development do not 
justify their cost. This value-based pricing tool suggests these drugs should cost less than half of their current price. This 
information will prove insightful as increasing importance is placed upon cost-effective delivery of health care.
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Change in genetics service model increases ovarian cancer patient referrals and decreases time to consultation: 
Improving compliance with guideline-based quality care  
L. Sentera, D.M. O'Malleyb, F.J. Backesc, L.J. Copelandc, J.M. Fowlerc, R. Salanic and D.E. Cohna. aThe Ohio State University, 
Columbus, OH, USA, bThe Ohio State University, Columbus Cancer Council, Hilliard, OH, USA, cThe Ohio State University, James 
Cancer Hospital, Columbus, OH, USA  

Objective: To analyze the impact of the genetics embedded model (GEM) on clinician referral and patient uptake of cancer 
genetics services.  

Method: Data were reviewed for 566 newly diagnosed epithelial ovarian cancer patients seen in gynecologic oncology (GO) at 
a large academic medical center from November 2011 to July 2014 (a time when cancer genetics services were provided as an 
off-site consultation).These data were compared to those for a year beginning August 2014, when the model changed, 
incorporating a cancer genetic counselor providing services on-site in the GO clinic. Frequency and percentage by subgroup 
are reported, and differences in referral patterns by subgroup were compared using χ2 tests. To test the hypothesis that 
patients seen post-GEM were scheduled and evaluated faster in genetics, the student t test was performed.  

Results: Newly diagnosed ovarian cancer patient records (n = 566) were reviewed (n = 401 pre-GEM, n = 165 post-GEM). A 
statistically significant difference in proportion of patients referred pre- and post-GEM was observed (21% vs 38%, 
respectively, P < 0.0001, Table 1). Nine percent of patients who were new pre-GEM and not referred were subsequently 
referred post-GEM. Pre-GEM, 38% were scheduled for genetics consultation, and post-GEM, 82% were scheduled (P < 
0.00001). Of those unscheduled patients, 36% are now deceased. The difference in the time from referral to scheduling in 
genetics was also statistically significant (3.91 months pre-GEM vs 0.56 months post-GEM, P < 0.0001), as was the time from 
referral to completion of genetics consultation (3.14 months pre-GEM vs 1.67 months post-GEM, P < 0.01). Twenty-five 
percent of patients referred post-GEM were seen by the genetic counselor on the same day as the referral.  

Conclusion: Providing cancer genetics services on-site in a GO clinic significantly increases referral to cancer genetics and 
uptake of these services, improving compliance with guideline-based care. The increase in the frequency of genetics 
consultations post-GEM would suggest that lack of interest is not a determining factor in patient follow-through. Practice 
changes are critical given the impact of genetic test results on treatment and familial cancer risks. 



Table 1. Newly diagnosed ovarian cancer patients (n=566). 
 Pre GEM (n=401) Post GEM (n=165)  
 N (%) N (%) p value 

Referred  84 (21) 62 (38)  
Not Referred 317(79) 103 (62)  

   <0.0001 
Scheduled 32 (38) 51 (82)  

Not scheduled 52 (62) 11 (18)  

   <0.00001 

 Mean months (SD) Mean months (SD) p value 
T referral to T scheduled in genetics 3.91 (4.60) 0.56 (1.30) <0.0001 
T referral to T completion of genetics consult 3.14 (2.57) 1.67 (2.13) <0.01 
GEM = Genetics embedded model 
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Negotiating call pay: Money for nothing or your time for free  
K.M. Crofta, T. McKinnishb, J.W. Orrc, J. Browna and R.W. Naumannd. aLevine Cancer Institute, Carolinas Medical Center, Charlotte, 
NC, USA, bUniversity of North Carolina at Chapel Hill, Chapel Hill, NC, USA, cFlorida Gynecologic Oncology, Lee Cancer Care, Ft 
Myers, FL, USA, dLevine Cancer Institute, Charlotte, NC, USA  

Objective: To determine the value of gynecologic oncology call based on time and call characteristics.  

Method: An anonymous email survey was sent to members of the Society of Gynecologic Oncology (SGO) inquiring about 
frequency of call, workload on call, and the price requested to either take additional call or have one’s call covered.  

Results: The response rate was 25% (263 of 1,050). Response by gender was 59% male and 41% female. Mean income was 
$467,352 with a median of 1 in 3 nights call (mean = 3.9), which was similar to the 2015 SGO practice survey. Forty percent of 
attendings took first call from the hospital or emergency department. Respondents would accept an average of a 10% 
reduction in salary for a position without call; on average this calculates to 1,868 hours of call, or $25.02/hour. Respondents 
with more frequent call were willing to take a greater reduction in salary (P = 0.01). However, the amount requested or 
offered for extra call did not vary with respect to workload, age, gender, resident coverage, number of emergency surgeries, 
inpatient volume, number of hospitals covered, or miles driven while on call. Physicians with fellow coverage were willing to 
take less of a reduction in salary to avoid call (P = 0.02). For weekday call, gynecologic oncologists wanted to be paid more to 
take an extra call ($600, or $50.00/hour) than they would pay someone to take their call ($250, or $20.83/hour). For weekend 
call, gynecologic oncologists wanted to be paid more to take an extra call ($2,000, or $33.33/hour) than they would pay 
someone to take their call ($1,081, or $18.02/hour). The amount that the respondents were willing to pay someone to take call 
varied significantly by total annual compensation (P = 0.05). For extra call, physicians in an HMO or private practice would 
expect more than those in a community or teaching hospital (P = 0.02).  

Conclusion: The burden of call in gynecologic oncology is substantial, and physicians place more value on the time devoted to 
call compared to the workload while on call. Regardless of practice setting, many gynecologic oncologists view the 
responsibilities of call as worthy of compensation. Negotiations that involve an increase in the amount of call may be informed 
by these data.

 

354 - Poster Session  
Identifying factors impacting hospital length of stay and potentially avoidable discharge delays in patients with 
gynecologic cancer  
T. Siaa, W.M. Burkeb, A.I. Tergasb, J.D. Wrightb and J.Y. Houb. aColumbia College of Physicians and Surgeons, New York, NY, USA, 
bNYP/Columbia University Medical Center, New York, NY, USA  

Objective: Length of stay (LOS) is a surrogate index of inpatient health care efficiency and patient well-being. Little is known 
about the factors affecting LOS that lead to potentially avoidable discharge delay (DD) in patients with gynecological 
cancer. We aim to explore epidemiological, social, and clinical factors associated with DD in this population.  

Method: A retrospective institutional review board-approved review of inpatient medical records was performed for patients 
admitted to the gynecologic oncology service between March 1, 2016, and July 29, 2016. Appropriateness Evaluation Protocol 



(AEP) is a widely used tool for assessing unnecessary days of hospitalization that has been validated in many settings and 
countries. Inpatient records were analyzed with respect to the AEP to determine date of appropriate discharge 
(AD). Discharge delay was calculated as the number of days between the AD and actual discharge date. Outcomes were 
analyzed using student’s t tests, χ2, and logistic regression.  

Results: This analysis included 223 admissions: 123 medical (55%) and 100 surgical (45%). Of all admissions, 59.6% had a 
DD; the median LOS was 4 days (range 1–26). The majority of patients had ovarian cancer (28%), followed by endometrial 
cancer (26%). The mean DD was 1.54 days (SD 2.19, range 0–13). Medical admissions were more likely to have DD (70% vs 
47%, P = 0.001) and longer DD than surgical admissions (2.21 days vs 0.71 days, P < 0.0001). Physical therapy evaluation (P < 
0.01), disposition to mid-level care facility, and timing of social work consult (P < 0.01) were all significantly associated with 
DD (Table 1). The most common reasons for DD in both medical and surgical groups were waiting for social services, waiting 
for social worker evaluation, and lack of beds in discharge facility.  

Conclusion: Discharge delays are common in patients admitted to the gynecological oncology service. Further studies are 
needed to validate actionable factors associated with potentially avoidable DD. 

Table 1.  Factors associated with discharge delay in inpatient patients with gynecologic malignancies. 
 Patients with 

discharge delay 
(n=133) (%) 

Patients with no 
discharge delay 

(n=90) (%) 

P value 

Admission Type    
Medical  86 (70) 37 (30)  
Surgical  47 (47) 53 (53) <0.01 (OR 

0.4, 95% CI 
0.22-0.74) 

Age (yrs)    
<40 5 (31) 11 (69)  

40-59 43 (55) 35 (45) 0.18 
60-79 76 (67) 38 (33) 0.04 (OR 

2.73, 95%CI 
1.03-11.44) 

>80 9 (60) 6 (40) 0.21 
Race    

White 50 (56) 40 (44)  
Hispanic 37 (61) 24 (39) 0.98 

African 
American 

35 (73) 13 (27) 0.20 

American 
Indian 

0 0 - 

Asian/Pacific 
Islander 

6 (43) 8 (57) 0.26 

Other 5 (50) 5 (50) 0.90 
Marital Status    

Married 50 (51) 48 (49)  
Not Married 83 (66) 42 (34) 0.23 

Employment 
Status 

   

Employed 20 (42) 28 (58)  
Unemployed 31 (66) 16 (34) 0.12 

Retired 51 (67) 25 (33) 0.04 (OR 2.6, 
95%CI 1.03-
6.54) 

Disabled 31 (60) 21 (40) 0.20 
Primary 
Insurance  

   

Medicaid 33 (67) 16 (33)  
Medicare 63 (64) 36 (36) 0.52 



Private 34 (48) 37 (52) 0.34 
No Insurance 3 (75) 1 (25) 0.55 

Length of Stay Mean 7.13 
 

Mean 4.21 
 

<0.01 

Physical Therapy 
Evaluation 

   

Yes 72 (76)  23 (24) <0.01 (OR 
3.44, 95%CI 
1.92-6.16) 

No 61 (48) 67 (52)  
Home services 
Prior to Admission 

   

Yes 29 (64) 16 (36) 0.46 
No 104 (58) 74 (42)  

Disposition    
Home without 

Services 
20 (36) 35 (64)  

Home with 
Services 

73 (60) 49 (40) <0.01 (OR 
2.61, 94%CI 
1.35-5.03) 

Inpatient 
Rehabilitation 

2 (100) 0  - 

Sub Acute 
Rehabilitation 

8 (80) 2 (20) 0.02 (OR 7, 
95% CI 1.35-
36.23) 

Skilled 
Nursing Facility 

15 (88) 2 (12) <0.01 OR 
13.1, 95% CI 
2.71-63.4) 

Inpatient 
Hospice 

9 (100) 0 - 

Outpatient 
Hospice 

5 (83) 1 (17) 0.06 

SW consult timing    

0-3 days since 
admission 

31 (40) 46 (60)  

> 3 days since 
admission 

102 (70) 44 (30) <0.01 (OR 
3.44, 95% CI 
1.93-6.12) 
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Testing established endometrial cancer risk prediction models in women presenting with postmenopausal bleeding  
B.J. Longa, N. Wentzensenb, A.D.M. Morillob, M.R. Hopkinsa, M.A. Lemensa, A.L. VanOostena, L.J. Ahlberga, L.J. Mc Guirea, S.K. 
Laughlin-Tommasoa and J.N. Bakkum-Gameza. aMayo Clinic, Rochester, MN, USA, bNational Cancer Institute, Bethesda, MD, USA  

Objective: To test the validity of published and modified European-based endometrial cancer (EC) prediction models in a 
cohort of North American women presenting with postmenopausal bleeding (PMB).  

Method: Consecutive women presenting to a dedicated abnormal uterine bleeding clinic with PMB were prospectively 
enrolled. Demographics, symptoms, and ultrasound findings were collected at baseline. Ultrasound, hysteroscopy, and biopsy 
were performed as clinically indicated. Performance of published, European-based EC risk-scoring algorithms including 
DEFAB (diabetes, 2; endometrial thickness [ET] ≥14 mm, 1; recurrent bleeding, 4; age ≥64 years, 1; BMI ≥31, 1), FAD31 
(recurrent bleeding, 4; age ≥65 years, 1; diabetes, 2; BMI ≥31, 1), and RHEA (recurrent bleeding, 3; hypertension, 2; ET >8 mm, 
1; age >65 years, 1) were assessed according to published score cutoffs (DEFAB ≥ 3, FAD31 ≥ 4, RHEA ≥ 4). ROC curves were 
used to determine optimal cutoffs for risk factors and adjust risk algorithms for this population.  



Results: Of a total of 446 patients, 26 were diagnosed with EC (5.8%) during the study period. On univariate analysis, age ≥60 
years (OR = 5.44, 95% CI 2.01–14.7), BMI ≥36.5 (OR = 2.69, 95%CI 1.19–6.06), and ET ≥14 mm (3.20, 95% CI 1.1–8.65) were 
associated with increased risk of EC. Only age and ET remained statistically significant on multivariate analysis. Diabetes and 
recurrent bleeding episodes increased EC risk but were not statistically significant. Results from all published models were 
replicated in this population at published cutoffs; however, ORs for EC were improved using modified cutoffs based on ROC 
analysis (Table 1). Modified DEFAB (diabetes, 1; ET >14 mm, 2; recurrent bleeding, 2; age ≥60 years, 2; BMI ≥36.5, 1) and 
modified FAD (modified DEFAB without ET) algorithms based on calculated ORs for the included risk factors showed 
improved AUC and OR for cancer compared to published models (Table 1).  

Conclusion: European-based risk models can be used to predict which women presenting with PMB are at highest risk of EC 
in a U.S. cohort. However, prediction in this population can be improved with modifications based on optimized cutoffs for 
clinical risk factors. Validation in an independent cohort is warranted. 

    Table 1. Performance of risk algorithms to predict risk of endometrial cancer in women presenting with postmenopausal  
    bleeding (n = 434). 

    Model ROC (optimal cut-off value) 
OR for cancer 

(95% CI) P-value Sensitivity Specificity 
    FAD31  0.665 (FAD31 ≥ 5) 2.68 (1.21, 5.96) 0.023 0.5 0.73 
    FAD31 ≥ 4 (published cut-off) - 2.41 (1.02, 5.65) 0.044 0.48 0.79 
    DEFAB* 0.737 (DEFAB ≥ 5) 4.73 (1.74, 12.81 0.0018 0.68 0.69 
    DEFAB ≥ 3 (published cut-off) - 4.70 (1.34, 16.45) 0.0085 0.53 0.47 
    RHEA** 0.747 (RHEA ≥ 4)*** 8.02 (2.59, 24.84) <0.0001 0.79 0.69 
    Modified FAD 0.750 (Modified FAD ≥ 3) 6.89 (2.70, 17.54) <0.0001 0.77 0.67 
    Modified DEFAB* 0.827 (Modified DEFAB ≥ 5) 13.62 (4.70, 39.48) <0.0001 0.74 0.83 
    *n = 318 (Excluded 128 women without ultrasound assessment)    
    **n = 311 (Excluded 128 women without ultrasound assessment and 12 women with unknown frequency of bleeding) 
    ***ROC-based cut-off same published score     
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Postoperative complications and survivorship trends following ovarian cancer surgery in New York state  
Z. Xua, A.Z. Becerraa, F.J. Fleminga, F.P. Boscoeb, M.J. Schymurab, A.K. Sinnoc, G. Morrowa, L. Minasiand and S.M. Temkind. 
aUniversity of Rochester Medical Center, Rochester, NY, USA, bAlbany Medical Center, Albany, NY, USA, cJohns Hopkins Hospital, 
Baltimore, MD, USA, dNational Cancer Institute, Bethesda, MD, USA  

Objective: This analysis examines factors associated with postoperative complications, 1-year overall and cancer-specific 
survival, and 5-year mortality following a diagnosis of epithelial ovarian cancer (EOC) in New York state.  

Method: Patients who underwent surgery for EOC between 2004 and 2013 were included from the New York State Cancer 
Registry and Statewide Planning and Research Cooperative System. Multivariable logistic regression was used to model 
postoperative complications; Cox proportional hazards model was used to model overall survival; and a competing risk model 
was used to model cancer-specific mortality.  

Results: There were 8,176 patients included for analyses. Surgical complications were more common among patients who 
were older than 67 years and who had Medicaid insurance, chronic obstructive pulmonary disease, peripheral vascular 
disease, obesity, unscheduled admission, and advanced stage. Extensive upper abdomen surgery resulted in 2.20 times the 
odds of postoperative complications. Postoperative complications correlated with 1.68 times and 1.72 times the odds of EOC-
specific death and overall mortality at 1 year. Specifically, sepsis, pulmonary failure, venous thromboembolism, hemorrhage, 
an intensive care unit admission, and longer length of stay increased 1-year overall mortality. Extensive upper abdominal 
resection and extensive upper and pelvic resection lowered the odds of 1-year overall mortality by an adjusted hazard of 0.68 
(0.51, 0.88) and 0.48 (0.34, 0.70), respectively. Receipt of chemotherapy was independently associated with a reduction in the 
hazard of overall death and EOC-specific death at 1-year (58% and 47%, respectively). As age increased, noncancer-related 
death became more frequent. The most common noncancer cause of death at 1 and 5 years was cardiovascular. (See Table 1.)  

Conclusions: In addition to advanced stage, factors including patient age, comorbidity, insurance, and unscheduled admission 
were associated with postoperative complications and poor overall and cancer-specific survival. Comprehensive surgery and 



chemotherapy correlated with improved survival. Although extensive debulking was associated with complications, the 
survival benefit ultimately offset the risk. Identifying specific risk factors for complications may allow individually 
tailored treatment for women with EOC in order to improve outcomes. 

Table 1. Multivariable Analysis of Postoperative Complications and 1-Year Overall Mortality. 

 Postoperative 
Complication 
[OR (95% CI)] 

1-Year Overall Mortality 

[HR (95% CI)] 

Age 
< 55 

55-66 
≥ 67 

 
Reference 

1.07 (0.95, 1.27) 
1.26 (1.14, 1.42) 

 
Reference 

1.19 (0.97, 1.49) 
2.48 (2.18, 3.02) 

Postoperative Complication N/A 1.72 (1.63, 1.85) 
Medicaid Insurance 1.16 (1.02, 1.35) 1.31 (1.22, 1.44) 
Comorbidities 

Hypertension 
Congestive Heart Failure 

DM 
COPD 
PVD 

Renal Failure 
Liver Disease 

Obesity 

 
0.90 (0.78, 1.09) 
1.14 (0.88, 1.41) 
0.95 (0.78, 1.15) 
1.39 (1.27, 1.55) 
1.28 (0.90, 1.58) 
1.41 (0.95, 2.01) 
0.84 (0.59, 1.19) 
1.48 (1.32, 1.69) 

 
0.89 (0.71, 1.20) 
1.62 (1.43, 1.78) 
1.04 (1.12, 1.36) 
1.29 (1.22, 1.39) 
1.10 (1.04, 1.41) 
1.83 (1.70, 2.02) 
1.20 (0.89, 1.55) 
0.89 (0.75, 1.25) 

Unscheduled Admission 1.34 (1.10, 1.59) 1.91 (1.69, 2.21) 
ICU 1.51 (1.38 1.74) 1.42 (1.31, 1.58) 
LOS (per every 10 days) 2.15 (2.01, 2.42) 1.22 (1.11, 1.44) 
FIGO Stage 

I 
II 
III 
IV 

 
Reference 

1.15 (0.91, 1.42) 
1.31 (1.18, 1.59) 
1.40 (1.25, 1.59) 

 
Reference 

1.80 (1.61, 2.03) 
4.44 (4.21, 4.89) 
6.77 (5.05, 9.08) 

Histology 
Adenocarcinoma 

Endometrial 
Clear Cell 

Other 

 
Reference 

0.74 (0.59, 0.94) 
0.82 (0.61, 1.12) 
0.99 (0.77, 1.32) 

 
Reference 

1.27 (0.94, 1.68) 
2.31 (2.14, 2.58) 
1.83 (1.70, 2.01) 

Minimally Invasive Approach 0.71 (0.58, 0.82) 0.72 (0.60, 0.88) 
Surgical Extent 

Simple Pelvic 
Extensive Pelvic 

Extensive Upper Abdomen 
Extensive pelvic+ Extensive Upper Abdomen 

 
Reference 

1.25 (1.14, 1.39) 
1.45 (1.00, 2.05) 
2.20 (1.55, 3.07) 

 
Reference 

1.04 (0.87, 1.29) 
0.68 (0.51, 0.88) 
0.48 (0.34, 0.70) 

Receipt of Chemotherapy 1.02 (0.86, 1.19) 0.42 (0.37, 0.49) 
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Postoperative opioids: Are physicians prescribing more than what is necessary for adequate pain control?  
L.R. Dailya, J. Gordonb, M. Ulma, A.C. ElNaggara and T. Tillmannsa. aUniversity of Tennessee West Cancer Center, Memphis, TN, USA, 
bUniversity of Tennessee Health Science Center, Memphis, TN, USA  

Objective: Opioid medications are effective at controlling postoperative pain; however, opioid abuse and addiction are 
growing epidemics in the United States. The objective of this study was to evaluate whether patients who undergo surgical 
staging for endometrial cancer are given more opioid prescriptions at discharge than is necessary to control their acute 
postoperative pain. National prescribing requirements are changing for narcotics, without data to support reduction in 
postoperative outcomes. We provide the first outcome data for postoperative pain control based on procedure type.  



Method: After institutional review board approval, a retrospective cohort study of women who underwent initial surgical 
management for endometrial cancer between January 2014 and August 2016 was performed. At this institution, patients are 
discharged with a prescription for hydrocodone/acetaminophen or oxycodone/acetaminophen 5/325 mg tablets, 24 and 30 
tablets for robotic and open procedures, respectively. Demographics, route of surgery, stage, number of opioid pills taken after 
hospital discharge, number of days pain medicine was used, and day that they returned to normal activities of daily living were 
abstracted. Patients with chronic pain managed with opioids before surgery or those with a history of substance abuse were 
excluded.  

Results: Seventy patients were included; 61 (87.1%) patients were Caucasian and 9 (12.9%) were African-American. The 
mean age was 62 (SD 9.9), and the mean BMI was 36.3 (SD 14.5). Fifty-seven (81.4%) patients were robotic and 12 (18.6%) 
were open staging approaches. Patients who had robotic surgery used an average of 4.9 pills (95% CI 3.2–6.6) over an average 
of 2.2 days (95% CI 1.4–3.0). Patients who had open surgery used an average of 12.2 pills (95% CI 6.3–18.1) over an average of 
4.2 days (95% CI 1.7–6.7). Of the patients who had robotic surgery, 23 (40.1%) did not take any opioid pain medicine at home. 
No patients required refills on pain medication at their postoperative appointment.  

Conclusion: Postoperative pain for both open and minimally invasive surgeries can be effectively managed by counseling 
patients, encouraging use of nonnarcotic pain medicines, and prescribing fewer opioids. By decreasing the amount of opioids 
given, it may be possible to cut down on opioid abuse in this patient population.
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Modified dose-dense paclitaxel monotherapy for recurrent cervical cancer: A possible effective treatment option for 
salvage therapy  
H. Machidaa, A. Moeinia, M.A. Cicconeb, S. Mostofizadeha, T. Takiuchia, L.D. Romanc and K. Matsuob. aUniversity of Southern 
California, Los Angeles, CA, USA, bKeck School of Medicine of USC, Los Angeles, CA, USA, cLAC+USC Medical Center - Women and 
Children’s Hospital, Los Angeles, CA, USA  

Objective: To examine the survival outcome of women with recurrent cervical cancer who received salvage chemotherapy 
with modified dose-dense paclitaxel monotherapy.  

Method: A retrospective study was conducted to evaluate cause-specific overall survival after the first recurrence (SAR) of 
cervical cancer between 2006 and 2014. Pooled analysis was performed to examine SAR in women who received modified 
dose-dense paclitaxel monotherapy (n = 17) for any treatment line, compared to those who received salvage chemotherapy 
with a paclitaxel-doublet (n = 18) and nonpaclitaxel regimens (n = 52). In the modified dose-dense regimen, paclitaxel (80 
mg/m2dose) was administered on day 1, 8, and 15 without day 22.  

Results: In the whole cohort, median SAR was 10.5 months including 59 (67.8%) events. The modified dose-dense paclitaxel 
monotherapy regimen was most commonly used in the second line setting (35.3%) followed by the third/fourth lines (both, 
23.5%) and first line (17.6%). Among 17 women who received the modified dose-dense paclitaxel regimen, there were 6 
(35.3%) patients who received ≥6 cycles; there was 1 (5.9%) patient who discontinued the regimen due to adverse effects 
(grade 3 transaminitis); postponement of the regimen was seen in 2 (1.4%) out of 140 total cycles; and the response rate after 
the third cycle of this regimen was 35.3% (2 complete responses and 4 partial responses). On univariate analysis, the modified 
dose-dense paclitaxel regimen had the highest 2-year SAR rate among the 3 groups (modified dose-dense paclitaxel 54.4%, 
paclitaxel-doublet 22.2%, and nonpaclitaxel regimens 26.2%; Ptrend = 0.007). After adjusting for age, initial stage, histology, 
disease-free interval, and recurrent site, modified dose-dense paclitaxel monotherapy remained an independent prognostic 
factor for improved SAR compared to the nonpaclitaxel regimen (adjusted-HR = 0.38, 95% CI 0.20–0.75, P = 0.005).  

Conclusion: Our results suggested that modified dose-dense paclitaxel monotherapy may be an effective regimen for 
recurrent cervical cancer. 



 

 

Fig. 1. 
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Super-utilization of health care resources among gynecologic oncology patients  
C.M. Hay, R.P. Edwards, J.L. Kelley III and J.T. Comerci. Magee-Womens Hospital of UPMC, Pittsburgh, PA, USA  

Objective: A small proportion of patients, “superutilizers,” account for a large number of emergency department visits (EDV) 
and hospitalizations. Five percent to 10% of Medicare and Medicaid patients account for >50% of spending. Medicaid 
expansion has spurred interest in superutilizer populations; however, little is known about superutilization in gynecologic 
oncology (GO) patients.  

Method: GO patients with index visit January 2014 to December 2014 at a major hospital and ≥3 EDV and/or admissions at 
the same hospital in the subsequent 12 months were included. Charts were reviewed for age, cancer, treatment at index visit, 
death date, visit date, time, reason, and disposition. Costs were obtained from hospital billing records.  

Results: The number of patients was 64; mean age was 60 years (SD 13); and cancer type was 47% ovarian, 23% cervical, 
23% endometrial, and 6% vulvar. Sixty-one percent were on chemotherapy, 16% no treatment, 8% recent surgery, and 6% 
radiation. The mean number of visits per patient was 5.7 (SD 3.9, range 3–28). There were 367 total visits, with 68% admitted 
and 32% discharged. Table 1 describes presenting complaints. Median days from index visit to death was 249 (SD 174). 
Compared to patients admitted <50% of visits (n = 16), those admitted >50% of visits (n = 48) were as likely to be on 
chemotherapy and similar age, but were 3 times more likely to have died by time of chart review. Sixty-three percent EDV 
occurred during work hours (Monday–Friday, 8 am–4 pm). EDV resulting in discharge accounted for $40,000 variable 
expenses.  

Conclusion: Gastrointestinal symptoms and pain most commonly led to increased utilization (Table 1). Most EDV were during 
office hours, with chemotherapy patients accounting for 61%. Patients more frequently admitted were closer to the end of 
life. Improving daytime access to multidisciplinary, nonphysician support teams, as well as increasing contact using 
telemedicine, may decrease superutilization by improving symptom management, supporting initiation of earlier palliative/ 
hospice care, and addressing poor health literacy. While only $40,000 of cost was incurred, this represents only variable costs 
of nonadmitted patients at a single hospital over a relatively short time frame in a 17-hospital system. Significant cost savings 
would be expected if these savings were realized system-wide over an extended time frame. 

 



Table 1.  Most common presenting complaints. 
 

 N (% total) 
  
Gastrointestinal (nausea, vomiting, constipation, diarrhea) 103 (28) 
 With SBO or high concern for SBO 36 (10) 
 
Pain (without GI issues) 

 
83 (23) 

 Due to inadequate outpatient management/control  19 (5) 
 Specifically abdominal pain 65 (18) 
 
Equipment malfunction (nephrostomy, G-tube) 

 
14 (4) 

Urinary tract infection or pyelonephritis 13 (4) 
Anemia 12 (3) 
DVT/PE 11 (3) 
Cardiac 10 (3) 
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Cost-effectiveness of sentinel node biopsy and pathological ultrastaging in patients with early-stage endometrioid 
adenocarcinoma of the uterus  
H.S. Brara,b, A.L. Covensc, L.T. Giend, D. Vicusc, S.E. Fergusona, M.Q. Bernardinia, S. Laframboisea, T. Maya and G. Bouchard-
Fortierb. aPrincess Margaret Hospital, Toronto, ON, Canada, bUniversity of Toronto, Toronto, ON, Canada, cSunnybrook Regional 
Cancer Centre, Toronto, ON, Canada, dSunnybrook Odette Cancer Center, Toronto, ON, Canada  

Objective: To determine the cost-effectiveness of hysterectomy, bilateral salpingo-oophorectomy (BSO) and sentinel lymph 
node biopsy (SLNB) for the management of clinically stage 1 endometroid adenocarcinoma of the uterus.  

Method: A simple decision tree model was developed to follow a simulated cohort of patients with early-stage endometroid 
adenocarcinoma of the uterus (grades 1, 2, and 3) treated with hysterectomy and 1 of 3 lymph node assessment strategies: 
systematic pelvic lymph node dissection (PLND), SLNB using Tc99 and blue dye, and SLNB using Tc99 only. SLNB using 
indocyanine green (ICG) was used as an exploratory strategy. The model was based on the National Comprehensive Cancer 
Network treatment guidelines Version 2.2016. Relevant studies were identified to extract the probability data and utility 
parameters and estimate quality-adjusted life-years (QALYs) and absolute life-years (ALYs). Only direct medical costs were 
modeled, and the time horizon for the study was 5 years.  

Results: SLNB using Tc99 and blue dye costs $26,015 and yields 4.74 QALYs and 4.90 ALYs. PLND costs $28,353 and yields 
4.49 QALYs and 4.91 ALYs. SLNB using blue dye and Tc99 was the most cost-effective strategy when considering ALYs with an 
incremental cost-effectiveness ratio (ICER) of $164,531. When considering QALS, the SLNB technique dominated all other 
strategies. SLNB (using ICG) cost $20,624 and yielded 4.90 ALYs and 4.74 QALYs. It dominated all other strategies when QALYs 
were the outcome of interest and had an ICER of $261,171 per ALY compared to hysterectomy/BSO + PLND.  

Conclusions: SLNB using 99mTc and blue dye with ultrastaging is considered the most cost-effective strategy based on 5-year 
progression-free survival and survival free of morbidity. Although only included as an exploratory strategy in this study, SLNB 
with ICG has the potential to be the most cost-effective strategy.
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Improving work-life balance: A pilot program of workplace yoga for physician wellness  
L.M. Divinea, M.J. Pereza, P.S. Bindera, L.M. Kurokia, S.S. Langeb, M. Palisoula, K.C. Fuha, M.A. Powella and A.R. Hagemanna. 
aWashington University School of Medicine in St. Louis, St. Louis, MO, USA, bWashington University, St. Louis, MO, USA  

Objective: To measure acceptance, perceived benefits, and obstacles to participation in a pilot workplace wellness initiative 
for obstetrics and gynecology faculty and trainees.  

Method: A 1-hour yoga class was offered biweekly for a total of 10 classes at no cost to 110 obstetrics and gynecology 
resident, fellow, and faculty physicians at a tertiary academic facility. The program was developed by the Division of 
Gynecologic Oncology and sponsored by a generous grant from an ovarian cancer survivor. Attendance and demographics 



were captured, and anonymous questionnaires were requested electronically at week 10 of the 20-week wellness promotion 
program. The control group consisted of physicians in the department who had not yet participated in the program at week 
10.  

Results: A total of 33 physicians (30%) attended at least 1 class. Twenty-five participants and 19 nonparticipants answered 
the survey. Trainees accounted for 67% of attendees, and 21% were faculty 5 or fewer years post-training. Among physicians 
participating in at least 1 yoga class, 96% felt their work-life balance was improved, and 96% would definitely attend further 
classes if offered. Scheduling conflicts were cited as cause for inability to attend by 56% of those who had not attended a yoga 
class. Thirty-three percent of physicians stated intention to attend but had not yet attended a class by the conclusion of the 
program. Despite this evidence of interest, attendance declined monotonically over the course of the program (first class = 25, 
last class = 3). Sixty-five percent of trainees and 83% of faculty respondents indicated interest in a better-developed wellness 
curriculum for the department. Suggestions for alternative activities included meditation, mindfulness, and cooking classes.  

Conclusion: Our results show that there is interest in a departmental wellness initiative, but optimizing timing is essential to 
maximize participation. Expanding options to activities other than yoga alone may help. Further study of wellness initiatives, 
and how physician wellness translates to improved quality care for patients, is warranted.
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Chemotherapy costs, but not resource utilization, are inversely correlated with the primary platinum-free interval 
among outpatients with recurrent ovarian cancer  
M.A. Bookmana, J.L. Espiritob, T.W. Wilsonc and A.W. Fernandesd. aUS Oncology Research and Arizona Oncology, Tucson, AZ, USA, 
bMcKesson Specialty Health, The Woodlands, TX, USA, cMcKesson Specialty Health, Loveland, OH, USA, dAstraZeneca, Gaithersburg, 
MD, USA  

Objective: A primary platinum-free interval (10 PFI) of ≥6 months is associated with improved overall survival across multiple 
treatment lines in patients with relapsed ovarian cancer (OC). We sought to describe resource utilization and costs in the 
outpatient community setting for relapsed OC patients according to their 10 PFI.  

Method: This was a retrospective, observational cohort study of adult OC patients with high-grade advanced-stage tumors 
receiving primary therapy from January 1, 2010, to December 31, 2013, with follow-up through December 31, 2014. Clinical 
and outcomes data were obtained via programmatic queries of the U.S. Oncology Network/McKesson Specialty Health 
electronic health record database and chart abstraction. Patients were categorized by duration of 10 PFI (<6 vs ≥6 months) and 
matched to outpatient claims data, collected for up to 12 months or until the date of last record following initiation of second 
line (2L) treatment. As duration of follow-up varied per person, total costs and claims per person during the first year were 
divided by the number of follow-up months to calculate results per patient per month (PPPM). The Wilcoxon rank-sum test 
was used to compare observed utilization and cost by PFI status.  

Results: We identified 421 relapsed patients (n = 177, PFI <6 months; n = 244, PFI ≥6 months) from 750 patients who were 
receiving primary treatment. Overall survival was significantly increased for patients with PFI ≥6 months at 2L (25.4 vs 12 
months, P < 0.001). Claims data were available for 75% of patients (n = 118, PFI <6 months; n= 198, PFI ≥6 months). More than 
90% of patients in both groups had observed claims for chemotherapy, including drugs and administrations, laboratory 
procedures, and office visits. The median number of claims per month was similar between groups. The highest proportion of 
costs was from chemotherapy; median cost trended higher in patients with PFI <6 months (Table 1).  

Conclusion: Monthly resource utilization appeared to be similar among patients for chemotherapy, laboratory procedures, 
and office visits regardless of 10 PFI. However, chemotherapy costs trended higher, and survival was worse in patients with 10 

PFI <6 months. This observation provides insight into the therapeutic challenges, and the importance of developing new 
modalities, for women with early disease recurrence. 

Table 1. Utilization and cost by PFI. 
Median PPPM PFI <6 mo (n=118) PFI ≥6 mo (n=198) p-value 
Chemotherapy costs* $7300 $5048 0.057  
Laboratory costs* $  274 $  258 0.788  
Office visit costs* $  322 $  303 0.664  
Chemotherapy claims 3.2 3.3 0.906  
Laboratory claims 5.2 4.7 0.642  
Office visit claims 1.5 1.3 0.544  

*Rounded to nearest dollar 
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Hospital readmissions in gynecologic oncology patients: A target for quality improvement  
C.E. Temple, H.J. Smith and J.M. Straughn, Jr. University of Alabama at Birmingham, Birmingham, AL, USA  

Objective: Readmission rates among gynecologic oncology patients range from 5% to 19%. An improved understanding of the 
factors associated with readmission in gynecologic oncology patients is needed to decrease readmission rates. Our primary 
objective was to identify factors associated with 30-day readmissions to the gynecologic oncology service at our institution as 
defined by University HealthSystem Consortium (UHC) criteria.  

Method: Gynecologic oncology patients who had 1 or more 30-day readmissions from May 1, 2015, to April 30, 2016, were 
identified using the UHC database. Data abstracted included demographics, medical comorbidity, diagnosis, disease status, 
length of stay (LOS), and etiology for readmission. Planned readmissions for chemotherapy, radiation, or surgery were 
excluded.  

Results: There were 151 total readmissions in 105 patients during the study period. Thirty-five readmissions were excluded: 
7 due to planned surgery, 1 that left the hospital against medical advice and subsequently returned, and 27 that occurred in 8 
terminally ill patients. There were 116 evaluable readmissions in 90 patients, 27 of whom had 2 readmissions. Mean age was 
57.3 years (21–95), and mean BMI was 31 (17–65). Sixty percent of patients were white, and 56.7% were insured by Medicare 
or Medicaid. The most common cancer diagnosis was ovarian (44.4%), followed by uterine (21.1%); 53.3% of patients had 
stage III/IV cancer; and 41.1% of patients had recurrent disease. The percentage of patients who had surgery during their 
primary admission was 53.3%, with the majority (89.6%) of those having a laparotomy. The most common readmission 
diagnoses were surgical site infections (28.9%), small bowel obstruction or ileus (16.7%), and symptoms of progressive 
disease (14.4%). The mean time from discharge to readmission was 9.0 days (0.3–28.5). The mean readmission LOS was 5.2 
days (1–35). Disposition after readmission included discharge home (55.5%), home health care (24.4%), hospice (4.4%), and 
nursing facility (5.6%). Nine (10%) patients died during their readmission.  

Conclusion: The most common reason for readmission on the gynecologic oncology service is surgical site infection. These 
readmissions likely represent the best initial target for quality improvement. Earlier initiation of hospice will also decrease 
readmissions in terminally ill patients.
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Unplanned postoperative intensive care unit admission for ovarian cancer cytoreduction is associated with 
significant decrease in overall survival  
M.S. Rossa, M.M. Boisena, M.E. Burrissb, D. Wingerb, M. Courtney-Brooksa and R.P. Edwardsa. aMagee-Womens Hospital of UPMC, 
Pittsburgh, PA, USA, bUniversity of Pittsburgh/Magee-Womens Hospital, Pittsburgh, PA, USA  

Objective: Previous studies have identified age, nutritional status, and hematocrit as risk factors for unplanned intensive care 
unit (ICU) admission in gynecologic oncology patients. We sought to identify additional perioperative factors that can predict 
unplanned ICU admission and its impact on outcomes in women with ovarian cancer undergoing cytoreductive procedures.  

Method: This was a case-control study of patients with unplanned ICU admission after primary surgery for ovarian cancer 
from January 2007 to December 2013. Patients were identified using ICU billing records. Controls were selected in a 2:1 ratio 
matching for primary surgeon and date of surgery. Clinical data were abstracted and compared between cases and controls 
using conditional logic regression.  

Results: The dataset consisted of 324 patients (108 ICU admissions and 216 controls). The majority of patients were 
Caucasian (94.1%) and had epithelial histology (88.3%). On univariate analysis, advanced age (P = 0.009), increased total OR 
time (P < 0.001), higher estimated blood loss (EBL) (P < 0.001), advanced stage (P < 0.001), presence of ascites (P < 0.001), 
neoadjuvant chemotherapy (P = 0.038), pretreatment CA-125 (P = 0.009), failure to achieve optimal (<1 cm) cytoreduction (P 
< 0.001), and epithelial histology (P = 0.022) were predictors of unplanned ICU admission. On multivariable analysis, failure to 
optimally cytoreduce (P = 0.001, OR = 3.76) and higher EBL (P < 0.001, OR = 1.20 per 100 cc) remained significant predictors 
of ICU admission. On multivariable analysis of outcomes, ICU admission was independently associated with increased median 
hospital days (6 vs 12, P < 0.001), increased median postoperative complications (0 vs 2, P < 0.001), and readmission within 
30 days (P = 0.041, OR = 2.46). Even controlling for debulking status, ICU admission remained associated with a worse median 
OS (27.3 vs 57.9 months, P < 0.001). (See Fig. 1.)  



Conclusion: ICU admission for women with ovarian cancer is linked to a significant decrease in OS and increase in number of 
postoperative complications making it increasingly important to appropriately select patients for cytoreduction. Models that 
estimate patient risk for ICU admission based on preoperative factors will facilitate the identification of patients at risk for 
adverse outcomes and will better allow for counseling regarding the risks and benefits of surgery and treatment alternatives. 

 

Fig. 1. Kaplan-Meier survival estimates 
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Association between social integration and cervical cancer screening among women in the United States  
S. Chatterjeea, N.L. Jonesa, A. Buskwofiea, J.Y. Houb, W.M. Burkeb, J.D. Wrightb and A.I. Tergasb. aNYPH, Columbia University 
Medical Center and Weill Cornell Medical College, New York, NY, USA, bColumbia University College of Physicians and Surgeons, 
New York, NY, USA  

Objective: In this study, we assessed whether the degree of social integration, as measured by employment status, discussion 
of health issues with friends and family, and marital status, correlated with up-to-date cervical cancer screening, defined as 
having a Pap test within 5 years of data collection. This measure of social integration is a modified version of the Berkman-
Syme Social Network Index.  

Method: We analyzed the 2005 Health Information National Trends Survey (HINTS), a national cross-sectional survey 
conducted by the National Cancer Institute, with the primary goal of understanding how adults in the United States access and 
interpret health-related information from physicians, social networks, and the internet.  

Results: A total of 1,601 women from the 2005 HINTS database age 18 to 70 years were included, of which 1,383 (86.4%) 
women were up-to-date with cervical cancer screening and 218 (13.6%) were not. A total of 833 (52%) women identified as 
white, 300 (19%) as black, 273 (17%) as Hispanic, 55 (3%) as Asian, and 69 (4%) as other race. Of the total, 356 (22%) of 
respondents earned less than $20,000 a year; however, 1,358 (85%) had some sort of insurance coverage. Our analysis 
demonstrated that a greater degree of social integration positively correlated with current cervical cancer screening (P = 
0.0507). Interestingly, race, education level, and insurance status were not associated with up-to-date cervical cancer 
screening (P = 0.07, P = 0.08 and P =0.14, respectively), whereas age (P = 0.03) and income (P = 0.01) were significantly 
predictive of current cervical cancer screening.  

Conclusion: We found that higher levels of social integration trended toward a higher likelihood of updated cervical 
screening. However, the association between age and income in predicting current cervical cancer screening was much 
stronger. Our data suggest that although social integration plays a role, public health interventions should target certain age 
groups and income levels to increase the uptake of cervical cancer screening.
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Suboptimal treatment of HIV+ women with advanced gynecologic cancer  
K. Levinsona, L. Ojalvob, D. Riedelc, W. Chanc, A.A. Africanob, A.N. Faderb and A.F. Rositchb. aJohns Hopkins Hospital, Baltimore, 
MD, USA, bJohns Hopkins School of Medicine, Baltimore, MD, USA, cThe University of Maryland School of Medicine, Baltimore, MD, 
USA  

Objective: As life expectancy of HIV+ women increases, these women will increasingly need to be treated for gynecologic 
malignancies. The objective of this study is to evaluate patterns of treatment for gynecologic malignancies in HIV+ women.  

Method: Women with HIV and gynecologic cancers were identified via diagnostic billing codes at two urban, high-volume 
cancer centers. Subsequent chart reviews extracted demographic, HIV-related, and treatment-related variables. Descriptive 
statistics were performed to assess types of treatment and treatment delays for each cancer type and stage.  

Results: Between 2000 and 2015, 60 patients were identified: 28 (46.7%) cervical, 16 (26.7%) vulvar/vaginal, 9 (15.0%) 
ovarian, and 7 (11.7%) uterine. The median age at diagnosis was 45 years; 86.7% were black; and median BMI was 27.5. The 
median time from HIV diagnosis to cancer diagnosis was 9 years, and the median CD4 count at cancer diagnosis was 311, with 
21 patients (35%) having an undetectable viral load. Thirty patients were diagnosed with stage I disease (16 cervix, 8 vulvar, 5 
endometrial, 1 ovary), and 29 (48%) with stage II-IV disease (12 cervix, 8 vulvar, 1 endometrial, 8 ovary, and 1 missing stage 
(uterine). Treatment-related information was available for 57 women. Of 42 cervix/vulvar cases, 75% (18 of 24) of those with 
stage I cancers received appropriate treatment without delay, while only 50% (9 of 18) of those with stage II-IV cancers 
received appropriate treatment without delay (P < 0.05). For women with uterine or ovarian cancer, 6 patients with early-
stage disease received appropriate treatment without delay, while only 33% (3 of 9) of those with advanced-stage (III/IV) 
disease received appropriate, nondelayed treatment (P < 0.05). Reasons for delay included medical optimization, lack of 
insurance, and incarceration. Reasons for suboptimal treatment included postoperative complications, chemotherapy toxicity, 
and patient refusal of therapy. (See Fig. 1.)  

Conclusion: A majority of HIV+ patients with advanced stage gynecologic cancer did not receive standard of care or timely 
treatment. Further studies are necessary to investigate treatments and outcomes in this growing population. 
   

 

Fig. 1. 
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Racial disparity in the use of neoadjuvant chemotherapy compared with primary debulking surgery in women with 
ovarian cancer in a racially diverse urban population  
J. Tymon-Rosarioa, E.M. Millera, X. Xieb, A. Van Arsdalec, A.P. Novetskyd, D. Smotkind, H.O. Smithd, G.L. Goldbergd, D.Y.S. Kuod and 
N.S. Nevadunskyd. aMontefiore Medical Center, Bronx, NY, USA, bAlbert Einstein College of Medicine, Bronx, NY, USA, cMontefiore 
Medical Center, Scarsdale, NY, USA, dAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA  



Objective: To identify whether a racial disparity exists in the use of neoadjuvant chemotherapy (NAC) or primary debulking 
surgery (PDS) for women with ovarian cancer.  

Method: After institutional review board approval, all patients diagnosed with epithelial ovarian cancer who received primary 
treatment at our institution from 2005 to 2016 were identified from our tumor registry. Charts were retrospectively reviewed 
for clinicopathologic and survival data. Demographic and clinical variables were examined using descriptive statistics. 
Categorical variables were compared with χ2 and continuous variables assessed using the student t test.  

Results: A total of 352 patients were identified, of which 302 were considered evaluable with complete demographic and 
treatment data. Of these patients, 112 (37%) and 190 (63%) had stage I/II and stage III/IV disease, respectively; 240 (79%) 
patients underwent PDS and 62 (21%) received NAC. Patients with stage III/IV disease were more likely than patients with 
early-stage disease to receive NAC (32% vs 2%, P < 0.01). The mean age of patients who received NAC was higher than that of 
those who underwent PDS (65 vs 58 years, P < 0.01). Black patients were more likely than other races to receive NAC (34% vs 
15%, P < 0.01). In a multivariate analysis controlling for stage and age, black race remained associated with utilization of NAC 
(OR = 3.25, 95% CI 1.41–7.47, P < 0.01). In a subgroup analysis, including only patients with stage III/IV disease, 130 (68%) 
and 60 (32%) underwent PDS and NAC, respectively. Patients with stage III disease (n = 138) were more likely than patients 
with stage IV disease (n = 52) to undergo PDS (78% vs 44%, P < 0.01). Compared with other races, black patients were more 
likely to present with stage IV disease (39% vs 22%, P = 0.01) and were more likely to receive NAC (48% vs 24%, P < 0.01).  

Conclusion: Racial disparity exists in the selection of PDS compared with NAC for patients with ovarian cancer, and this 
disparity persists when controlling for stage and age. Further investigation is needed to examine other reasons, such as 
medical comorbid conditions and disease distribution, for racial disparity in management.
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Adjuvant therapy for node positive endometrial cancer: Overall survival and disease-free survival improved with 
combination chemotherapy and radiation for IIIC2 disease  
K. Maurer, S. Amarnath and P.G. Rose. Cleveland Clinic, Cleveland, OH, USA  

Objective: To investigate the adjuvant treatment of node-positive endometrial cancer at a single institution and its effect on 
overall survival (OS), disease-free survival (DFS), and recurrences with a comparison of stage IIIC1 and IIIC2 disease.  

Method: From 2008 to 2015, patients with stage IIIC endometrial cancer were identified. Adjuvant therapy recorded included 
chemotherapy alone, radiation alone, and combined chemotherapy and radiation. For radiation, types of adjuvant treatment 
included vaginal brachytherapy (VBT), whole pelvic radiation (WPRT), extended field pelvic radiation (EFRT), and 
combination (WPRT + VBT, EFRT + VBT). The χ2 test, Fisher’s exact test, and independent samples t test were used to compare 
between groups. DFS and OS were analyzed using Kaplan-Meier method.  

Results: A total of 135 patients with stage IIIC1 or IIIC2 endometrial cancer were identified. There were 14 patients excluded 
because of insufficient records (n = 4), concurrent breast cancer (n = 2), treatment with primary RT (n = 6), or palliative 
treatment (n = 2). Therefore, 121 patients with surgically staged IIIC disease were included. Of all patients, 61.1% had 
endometrioid pathology, while 38.9% had serous or clear cell pathology. Patients received adjuvant chemotherapy alone (n = 
10), radiation alone (n = 18), or combination chemotherapy and radiation (n = 93). For those who received radiation, therapy 
was WPRT (± VBT) for 85% of IIIC1 patients and EFRT (± VBT) for 90% of IIIC2 patients (P < 0.0001). For chemotherapy and 
radiation, sequencing was performed 3 different ways (radiation then chemotherapy (n = 34), chemotherapy then radiation (n 
= 27), and sandwich chemotherapy with radiation (n = 32). For all IIIC patients, endometrioid histology IIIC patients, and 
all IIIC2 patients, there was an improvement in OS and DFS with chemotherapy and radiation compared to either alone but not 
for IIIC1 patients (see Fig. 1). There were 49 recurrences (40.5%). For both the entire cohort and the endometrioid subset, 
recurrences were less likely in those treated with both chemotherapy and radiation (20.8%) compared to chemotherapy alone 
(50%) and radiation alone (58.8%, P = 0.009). 

Conclusion: There is heterogeneity in the management of node-positive endometrial cancer; however, combined 
chemotherapy and radiation showed a benefit for stage IIIC disease in terms of OS, DFS, and recurrence risk. There is a benefit 
to the use of radiation in addition to chemotherapy for paraaortic disease. 



 

Fig. 1.  All IIIC Endometrial Cancer patients: Overall Survival by Adjuvant therapy (P = 0.0003). 

 

Fig. 2. All IIIC Endometrial Cancer patients: Disease Free Survival by Adjuvant therapy (P =< 0.0001). 

 
 
 



  
Fig. 3. All IIIC Endometrioid Endometrial cancer patients: Overall Survival by Adjuvant therapy (P = 0.09). 
  
 

 
Fig. 4. All IIIC Endometrioid Endometrial Cancer patients: Disease Free Survival by Adjuvant therapy (P = 0.0007).  
 



 
Fig. 5. IIIC Endometrial cancer patients: Overall Survival by Adjuvant therapy (P = 0.0006). 
 
 

 
Fig. 6. IIIC Endometrial cancer patients: Disease Free Survival by Adjuvant therapy (P =<0.0001). 
 
 

 
Fig. 7. IIIC1 Endometrial cancer patients: Overall Survival by Adjuvant therapy (P = 0.92). 



 
 

 
Fig. 8. IIIC1 Endometrial cancer patients: Disease Free Survival by Adjuvant therapy (P = 0.11). 
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Estimating financial toxicity in patients with gynecological malignancies undergoing chemotherapy  
S. Chatterjeea, L. Gaborb, N.L. Jonesa, A. Buskwofiea, W.M. Burkec, J.Y. Houc, A.I. Tergasc and J.D. Wrightc. aNYPH, Columbia 
University Medical Center and Weill Cornell Medical College, New York, NY, USA, bNYP/Columbia University Medical Center, New 
York, NY, USA, cColumbia University College of Physicians and Surgeons, New York, NY, USA  

Objective: Cancer patients receiving treatment often incur significant out-of-pocket expenses related to treatment. The term 
“financial toxicity” has been coined to describe the financial hardship that can result from treatment-associated costs. Studies 
for other tumor sites have demonstrated that financial toxicity has a negative impact on quality of life, treatment adherence, 
and potential outcomes. We prospectively quantified the degree of financial toxicity experienced by patients undergoing 
treatment chemotherapy for gynecological malignancies.  

Method: We conducted a cross-sectional, prospective pilot study of women receiving chemotherapy for gynecological 
malignancies at a single urban institution over the period of 3 months. A 35-question survey was administered at the time of 
treatment. The survey instrument was derived from the Federal Reserve Board’s Survey of Household Economics and 
Decisionmaking (SHED) in addition to the 11-item validated COST measure (financial toxicity defined as a score >23 of a total 
of 0–44). Data are reported descriptively.  

Results: A total of 18 women completed the survey. Ten women (55.5%) reported that cancer treatment resulted in financial 
sacrifices; 8 women (44.4%) reported decreased household spending due to treatment; 6 patients (33.3%) were unable to 
financially cover the cost of care; and 4 respondents (22.2%) took out loans or cash advances to pay for treatment. Using the 
validated COST PROM questionnaire, 9 women surveyed (50%) had objective scores consistent with distress due to financial 
toxicity. Eleven women (61.1%) experienced insurance denial for recommended treatment; 4 women (22.2%) skipped some 
form of care due to financial concerns; and 2 women (11.1%) missed 1 or more doses of chemotherapy because of financial 
considerations.  

Conclusion: Financial toxicity is common and underrecognized in women with gynecological cancers. Of concern, in this 
patient population, financial toxicity appears to affect the quality of life as well as actual treatment and may negatively affect 
overall health outcomes. Further study of the frequency and impact of financial toxicity is warranted.
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Factors influencing fertility-sparing treatment for gynecologic malignancies: A survey of SGO members  
J.S. Shaha, D.C. Bodurkab, C.C. Sunb, G. Chisholmb and T.L. Woodardc. aThe University of Texas at Houston, Memorial Hermann 
Hospital, Houston, TX, USA, bThe University of Texas MD Anderson Cancer Center, Houston, TX, USA, cTexas Childrens Hospital, 
Houston, TX, USA  

Objective: The aim of this study was to examine practice patterns of gynecologic oncologists (GOs) regarding fertility-sparing 
treatment for gynecologic malignancies and explore their attitudes toward collaboration with reproductive endocrinologists 
(REs).  

Method: An anonymous 23-question survey was sent to 1,087 GOs with a completion rate of 14.7%. Descriptive statistics, 
Fisher’s exact test, and χ2 tests were used for data analysis.  

Results: A majority of GOs offer fertility-sparing treatment for gynecologic malignancies (Fig. 1). Providers seeing larger 
numbers of reproductive age women were significantly more likely to consider cancer prognosis (P < .03) and cancer stage 
(P < .01) as important factors. Providers in Midwestern states were more likely to consider socioeconomic status when 
offering fertility-sparing treatment than those in the South (P < 0.2). Those practicing in urban settings were more likely to feel 
that collaborating with an RE prior to treatment could improve treatment planning for women considering fertility-sparing 
treatment (P < .02). Finally, providers in urban or suburban practices were significantly more likely than those in rural 
practices to feel that collaborating with an RE improves pregnancy outcomes in women who pursue fertility-sparing treatment 
(P < .01, P < .02).  

Conclusion: While fertility-sparing treatment options offer women the chance to pursue pregnancy after cancer, there are 
minimal data on factors that influence when it is offered and whether collaboration with an RE is considered or pursued in the 
management of these patients. It appears that the number of reproductive age women seen, geographic location, and practice 
setting are important variables that may influence current practice. Understanding these factors can help identify 
opportunities to improve oncologic and reproductive outcomes of this patient population. 

 

Fig. 1. Fertility Sparing Treatments Offered. 
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Predictors of port site hernia necessitating operative intervention in patients undergoing robotic surgery  
A.L. Comforta, M.K. Freya, K. Musselmana, J.Y. Cherna, J. Leea, L. Jooa, M.J. Radforda, S. Forda, S.V. Blankb, L.R. Boyda, J.P. Curtina 
and B. Pothuria. aNew York University School of Medicine, New York, NY, USA, bIcahn School of Medicine at Mount Sinai, New York, 
NY, USA  

Objective: With the growing use of robotic surgery, there is an increased occurrence of port-site hernias requiring operative 
intervention. Currently there is limited literature, and prior studies have failed to find surgical or patient-related risk factors. 
We sought to identify patient and surgical risk factors, evaluate clinical presentation, and report management of this 
postoperative complication at a high-volume multispecialty robotic surgical center.  

Method: All robotic surgeries performed at a single institution from September 1, 2010, to September 1, 2015, were included. 
Univariate analysis was used to compare patient demographics and medical conditions for those who did and did not develop 
port-site hernias.  



Results: A total of 4,858 robotic surgeries were completed during the study period. A total of 37 (0.7%) port-site hernias 
requiring operative intervention were identified following urologic (23/1,888, 1.2%), gynecologic (13/2,661, 0.5%), and 
general surgery (1/309, 0.3%) procedures. Hernias occurred at the umbilical (n = 23) and 8-mm lateral port sites (n = 14). 
Only umbilical ports were closed under direct visualization. Median time from surgery to hernia diagnosis was 201 days 
(range 2–975). Presentation included bulge symptoms (n = 29) and nausea/vomiting (n = 6). The herniated contents included 
bowel/omentum (n = 19), fat (n = 14), or empty sac (n = 4). All cases were managed surgically, 21 with laparoscopy and 16 
with laparotomy, with presentation within 30 days necessitating urgent surgery (n = 6). A total of 7/37 patients had 
complications from reoperation (bowel resection, n = 3; abscess formation, n = 2; blood transfusion, n = 1). There was no 
difference between patients who did and did not develop a port-site hernia with regards to age, gender, BMI, smoking status, 
hypertension, diabetes, rheumatologic disease, HIV, prior hernia, or cancer diagnosis. (See Table 1.)  

Conclusion: Port-site hernias necessitating operative intervention following robotic surgery are rare, occurring in 0.7% of 
patients in our cohort. We found no patient or surgical variable to be predictive of this complication. Hernias occurred at both 
the umbilical and lateral ports. Despite needing a second surgery, all patients recovered and did not suffer significant long-
term morbidity. 

Table 1. 

 
Port site hernias 

(%) 
Median [Range] 

No port site hernias 
(%) 

Median [Range] 
p-value  

Age 53[18-92] 60[37-85] 0.063 

Sex 19 (51) 2374 (68) 0.19 

BMI 27.3 [19.1-43.4] 26.5[15.5-64.2] 0.57, 0.82 

Smoking 

Ever: 0 (0) 
Some: 0 (0)   
Former: 15 (28) 
Never: 22 (63) 

Ever: 156 (5) 
Some: 64 (2)  
Former: 845 (41) 
Never: 1909 (59) 

0.58 
0.39 
0.17 
(compared to never) 

Hypertension 17 (46) 988 (28) 0.99 

Diabetes Mellitus 4 (11) 287 (8) 0.63 

Lupus 0 (0) 20 (<0.1) 0.77 

Rheumatoid arthritis 0 (0) 16 (<0.1) 0.71 

HIV 0 (0) 1 (<0.1) 0.77 

Malignancy 3 (8) 92 (3) 0.17 

Previous Hernia 12 (32) 925 (26) 0.23 

Previous Hernia Repair 8 (22) 309 (9) 0.28 
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In laboratory clinical data we trust? Accuracy and completeness of test requisition form data in a cohort of ovarian 
and uterine cancer patients referred for clinical genetic testing  
C. Horton, H. LaDuca, R. McFarland, S. Gutierrez, A. Yussuf, P. Reineke, T. Cain and K. Blanco. Ambry Genetics, Aliso Viejo, CA, USA  

Objective: Genetic testing laboratories accumulate large amounts of clinical data from clinicians via test requisition forms 
(TRFs) and clinical documents such as pedigrees and/or detailed clinic notes (clinicals). When curated, phenotype data such as 
tumor site, histology, and age at diagnosis can be used in variant assessment, genetic disease characterization, and clinical 
research; however, the use of phenotype derived from TRFs is often questioned. The purpose of this study is to evaluate the 
completeness and accuracy of ovarian and uterine cancer data from TRFs among patients undergoing hereditary cancer 
multigene panel testing (MGPT).  

Method: A total of 6,183 MGPT cases were randomly selected from a cohort tested between January and June 2015 at a single 
clinical laboratory, including 2,833 cases in which clinicals were submitted after testing was ordered. Tumor site, histology, 
and age at diagnosis reported on TRFs for any ovarian and uterine cancer diagnoses among probands and their relatives were 
then evaluated for completeness and accuracy using submitted clinicals as the standard for comparison.  

Results: In the 200 cases evaluated for completeness and accuracy, tumor site and age at diagnosis (±2 years) were provided 
completely for 98.4% and 97.3% of proband cancers, respectively. Proband tumor site was accurate in 100% of cases and age 
at diagnosis was accurate (±2 years) in 98.9% of cases. Compared to probands, tumor site and age at diagnosis for relatives 
were also highly accurate when provided (type, 99.2%, P = 0.5127; age at diagnosis, 96.4%, P = 0.1958) but significantly less 
likely to be complete (type, 87.8%, P = 3.219−06; age at diagnosis, 76.0%, p = 1.708−11). Moreover, tumor histology was rarely 
complete in both probands (9.1%) and family members (0.6%). (See Table 1.)  

Conclusion: These results suggest that, when provided, tumor site and age at diagnosis are accurately reported on TRFs and 
support the use of such data. The diminished level of completeness in family member cancer histories and the absence of 
histologic detail provided on TRFs represent missed opportunities in assessment and research efforts. Together, these findings 
illustrate areas of strength and weakness in the clinician’s role to provide clinical data to aid in accurate molecular results 
interpretation and disease characterization. 

Table 1. 

 Probands 

 Ovarian (n=99) Uterine (n=101) Ovarian Uterine 
combined (n=200) 

Tumor site n (N)  % n (N)  % n (N)  % 

   Complete 97 (99) 98.0% 99 (100) 99.0% 196 (199) 98.4% 
   Accurate 97 (97) 100.0% 99 (99) 100.0% 196 (196) 100.0% 

Age n (N)  % n (N)  % n (N)  % 

  Complete 91 (93) 97.8% 90 (93) 96.8% 181 (186) 97.3% 
  Accurate 91 (91) 100.0% 88 (90) 97.8% 177 (179) 98.9% 

Histology n (N)  % n (N)  % n (N)  % 

  Complete 6 (98) 6.1% 12 (99) 12.1% 18 (197) 9.1% 
  Accurate 6 (6) 100.0% 12 (12) 100.0% 18 (18) 100.0% 

 Family Members 

 
Ovarian (n=181) Uterine (n=131) Ovarian Uterine 

combined (n=312) 
Tumor site n (N)  % n (N)  % n (N)  % 

   Complete 160 (181) 88.4% 114 (131) 87.0% 274 (312) 87.8% 
   Accurate 160 (160) 100.0% 112 (114) 98.2% 272 (274) 99.2% 

Age n (N)  % n (N)  % n (N)  % 

  Complete 131 (173) 75.7% 91 (119) 76.5% 222 (292) 76.0% 
  Accurate 125 (131) 95.4% 89 (91) 97.8% 214 (222) 96.4% 



Histology n (N)  % n (N)  % n (N)  % 

  Complete 0 (192) 0.0% 2 (135) 1.5% 2 (327) 0.6% 
  Accurate 0 (0) - 2 (2) 100.0% 2 (2) 100.0% 
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Simple low cost intervention decreases missed opportunity visits and increases human papillomavirus (HPV) 
vaccination in underserved adolescents  
K. Harrisa, G. Kolenicb, A. Opiparib and V. Daltonb. aUniversity of Michigan, Ann Arbor, MI, USA, bUniversity of Michigan Health 
Systems, Ann Arbor, MI, USA  

Objective: To identify patients and visit specific factors leading to missed opportunity visits (MOVs) in human papillomarvirus 
(HPV) vaccinations in underserved adolescents. To implement and evaluate an intervention to reduce MOVs in HPV 
vaccination in a high-risk, underserved adolescent population to increase HPV vaccination.  

Method: A retrospective review of patients, ages 9–20 years, seen in an underserved adolescent clinic was performed for the 
preintervention time period July 1, 2012, through May 14, 2014, and the postintervention time period May 15, 2014, through 
April 22, 2016. Extracted information included gender, ethnicity, vaccination status, insurance type, visit type, and provider 
type. In the intervention implemented, patients were given their vaccination record to hand directly to the provider for 
review. A mandatory statewide vaccination registry was used to verify patients’ vaccination status. An MOV was defined as a 
clinic visit of an age-eligible, previously unvaccinated patient who remained unvaccinated after the visit.  

Results: A total of 1,277 patients who attended 5,477 total clinic visits were identified. The median age was 17 years. The 
majority of patients were female (69%), were African-American (44%), and had received at least 1 HPV vaccine (61%). Of all 
patients, 63% had at least 1 MOV, and 54% of all visits were MOV. Patient-specific factors associated with MOVs were male 
and Caucasian. Visit-specific factors associated with MOVs were study time period, service year, insurance type, and visit type. 
A generalized estimating equation controlling for significant patient and visit factors found the odds of an MOV in the 
preintervention time period were 1.7 times higher than those in the postintervention time period. The proportion of 18-year-
olds who received at least 1 and 3 HPV vaccines increased by 29% from the pre- to post-study time period (OR = 3.6, 2.03–
6.33, P < 0.05) and 24% (OR = 2.79, 1.57–5.0, p < 0.05), respectively. (See Fig. 1.)  

Conclusion: MOVs in HPV vaccination in underserved adolescents are common. A simple low-cost intervention decreased the 
probability of an MOV by 15% and increased HPV vaccination rates in 18-year-olds receiving three vaccines by 24%. 
Interventions should be directed toward male, Caucasian, self-pay patients. Mandatory state vaccination registries are 
essential in accurately monitoring vaccination status. 
   

 

Fig. 1. Predicted Probabilities of a Missed Opportunity Visit. 
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The role of imaging in the initial evaluation of cervical cancer  
E. Saks, L. Duska and L.A. Cantrell. University of Virginia, Charlottesville, VA, USA  

Objective: Physical examination remains the cornerstone of determining treatment modality of cervical cancer. However, 
there is practice variation regarding the usage of imaging modalities to determine treatment approach. The goal of this study 
is to assess the value of pretreatment imaging in the management of stage I and II cervical cancer.  

Method: After institutional review board approval was obtained, a retrospective cohort study was performed. Patients with 
stage I and II cervical cancers treated at our institution between 2003 and 2012 were eligible. Clinical and demographic 
characteristics as well as imaging and pathology results were abstracted from the medical record.  

Results: A total of 264 patients met eligibility requirements. Seventy percent of tumors were squamous. Seventy-seven 
percent had imaging at diagnosis: 26% had MRI alone, 6% had PET alone, 14% had CT alone, and 33% had imaging with 
multiple modalities. Fifty-one percent of patients were considered for surgical management at presentation (135/264); 35% 
of these patients had their treatment plan changed due to imaging results (radiation rather than surgical management). 
Thirty-three patients underwent MRI followed by radical hysterectomy; 9/33 had concordance of the physical examination, 
MRI, and final pathology within 1 cm. Of the 21 patients with discordance between the physical examination and the MRI, 58% 
had physical examination findings that were closer to the final pathology result than the MRI findings. Seventeen percent of 
surgically managed patients received postoperative radiation (18/105); 7 of these patients had preoperative imaging 
concerning for extracervical disease. Ninety-one patients had local extracervical disease on imaging; 37 of these had disease 
confined to the cervix on physical examination; 6 of these underwent radical hysterectomy, and only 3 had pathologic 
confirmation of extracervical disease.  

Conclusion: Cervical cancer remains clinically staged so that patients without the availability of preoperative imaging can be 
evaluated alongside those with more resources. To avoid postoperative radiation and the subsequent side effects for patients, 
many physicians utilize preoperative imaging to make treatment decisions. Our results suggest that while imaging can predict 
the need for postoperative radiation, physical examination findings are frequently more accurate for determining stage II 
disease as confirmed on final pathology.
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Safety of robotic-assisted gynecologic surgery and early hospital discharge in elderly patients  
N. Maddena, M.K. Freya, J. Leea, K. Musselmana, J.Y. Cherna, L. Jooa, S.V. Blankb and B. Pothuria. aNew York University School of 
Medicine, New York, NY, USA, bIcahn School of Medicine at Mount Sinai, New York, NY, USA  

Objective: A minimally invasive surgical approach has proven to decrease perioperative complications and shorten duration 
of hospital stay; however, there are limited data evaluating the use of robotic surgery and early hospital discharge in the 
elderly population. As age is a well-known, independent risk factor for perioperative morbidity and gynecologists treat many 
elderly patients, we sought to evaluate outcomes in robotic-assisted gynecologic surgery in elderly compared to younger 
patients.  

Method: We reviewed the medical records of all patients undergoing robotic-assisted gynecologic surgery at a single 
institution from March 2015 to May 2016. We compared perioperative outcomes and discharge timing for patients <65 years 
to those >65 years using univariate and multivariate analyses.  

Results: A total of 1,143 patients were included (1,049 <65 years, 94 >65 years). Elderly patients had a statistically significant 
higher BMI and ASA class and were more likely to have malignancy as the indication for surgery when compared to younger 
patients. Surgery in elderly patients was longer (198 vs 166 minutes, P < 0.001) with a higher incidence of intraoperative 
complications (9% vs 3%, P = 0.003). Median hospital stay was 6.3 (range 2–1,386) vs 7.8 hours (range 2.5–103) in the <65 
and >65 groups, respectively. Eighty-six percent of younger patients were discharged on the day of surgery versus 62% of 
elderly patients. Two percent of younger patients and 11% of elderly patients were admitted for >23 hours. Differences in 
hospital admission status remained significant on multivariate analysis adjusting for BMI, ASA class, malignant indication for 
surgery, length of surgery, and intraoperative complications. There was no difference in postoperative complications, 
emergency room visits, or hospital readmissions between elderly and younger patients. (See Table 1.)  

Conclusion: Ninety percent of elderly patients were discharged within 23 hours of surgery without a significant difference in 
postoperative complications, emergency room visits, or readmissions when compared to younger patients. Although the risks 



of surgery are increased in the elderly population and hospital admissions were greater, robotic-assisted gynecologic surgery 
and early hospital discharge were safe in our cohort of elderly patients. 

Table 1.  Patient demographics and perioperative outcomes. 
 

  
<65y  

(N=1049) 
>=65y  
(N=94) P Value 

Age (median, range) 42y (18-64)  70y (65-87)    
BMI (median, range) 26 (16-59) 29 (19-49) <0.001 
ASA Class     <0.001 

1 315 (30%) 0 (0%)   
2 649 (62%) 57 (61%)   
3 85 (8%) 36 (38%)   
4 0 (0%) 1 (1%)   

Surgery for cancer diagnosis 113 (11%) 67 (71%) <0.001 

Estimated blood loss 
(median, range) 

75mL (0-3000) 100mL (10-1000) 0.19 

Intra-operative 
complication 30 (3%) 8 (9%) 0.003 

Surgery time (median, 
range) 166 min (60-462) 198 min (77-391) <0.001 

 
 

376 - Poster Session  
The trends and factors associated with ovarian preservation in women in the United States: A nationwide study of 
469,517 women  
E.B. Rosenfelda,b, A.B. Gardnerc, L. Delica, D.S. Kappd and J.K. Chane. aCalifornia Pacific & Palo Alto Medical Foundation/Sutter 
Research Institute, San Francisco, CA, USA, bTouro College of Osteopathic Medicine, New York, NY, USA, cPalo Alto Medical 
Foundation Research Institute, Palo Alto, CA, USA, dStanford University, Stanford, CA, USA, eCalifornia Pacific & Palo Alto Medical 
Foundation/Sutter Health Institute, San Francisco, CA, USA  

Objective: To determine factors associated with performance of bilateral salpingo-oophorectomy (BSO) in women undergoing 
hysterectomies for benign disease. 

Method: Data from the National Inpatient Sample from 2005 to 2011 were used. χ2 and multivariate models were used for 
statistical analyses. 

Results: A total of 469,517 women received hysterectomies (median age 45 years, range 19–99). The most common benign 
diagnoses were 39% fibroids, 25% abnormal uterine bleeding, 18% prolapse, and the remainder 18% other diagnosis; 53% 
were white, 13% black, 10% Hispanic, 2% Asian, and 3% other; 72% had private insurance, 10% had Medicare, 10% had 
Medicaid, and 3% were uninsured; 36%, 21%, 20%, and 14% of patients were treated in the South, Midwest, West, and 
Northeast, respectively; 40% also underwent BSO and 60% had ovarian preservation. White women were more likely to 
receive BSO compared to black, Hispanic, and Asian women (P < 0.0001). Private insurance patients were less likely to receive 
BSO compared to those with Medicare, Medicaid, or no insurance (33%, 39%, 50%, and 42%, respectively, P < 0.0001). 
Furthermore, patients who underwent abdominal or laparoscopic hysterectomies were more likely to have BSO relative to 
patients with hysterectomies performed vaginally (50%, 42% vs 18%, respectively, P < .0001). The proportion of women 
undergoing BSO at the time of hysterectomy decreased from 43% in 2007 to 39% in 2011 (P < .0001). In multivariate analysis, 
increasing age, non-white race, private insurance, abdominal surgical route, rural areas, and hospital regions outside the 
Northeast were independent predictors for receipt of BSO with hysterectomy for benign conditions. 

Conclusion: Older patients, non-white race, private insurance, and abdominal versus vaginal surgeries were associated with 
increased rate of bilateral salpingo-oophorectomy. The overall rates of BSO have decreased over time.
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Evaluation of major postoperative complications in gynecologic oncology patients undergoing bowel surgery: A 
quality improvement project  
H.J. Smith, J.D. Boone, K.S. Bevis, C.A. Leath III, W.K. Huh and J.M. Straughn Jr.. University of Alabama at Birmingham, 
Birmingham, AL, USA  

Objective: The objective of this quality improvement (QI) project was to evaluate the impact of patient, surgical, and surgeon 
factors on the incidence of major postoperative complications after bowel surgery in gynecologic oncology patients.  

Method: Patients undergoing small bowel resection (SBR), colon resection (CR), and/or ostomy for malignancy on our 
gynecologic oncology service from January 2011 to May 2016 were identified using hospital data. Patients were divided into 
two cohorts: those who experienced major postoperative complications and those who did not. Major complications were 
defined as anastomotic leak/perforation, fistula, severe sepsis, reoperation (for indication other than leak, perforation, or 
fistula), or 30-day mortality. Groups were compared using student’s t, χ2 , or Fisher’s exact tests.  

Results: A total of 323 patients were included. The majority had ovarian cancer (62.8%) and stage 3/4 disease (74.3%). 
Indications for surgery were primary debulking (56.0%), secondary debulking (14.2%), obstruction (11.1%), fistula (9.9%), 
and interval debulking (6.5%). The percentage of of patients who had left CR was 44.2%; 18.2% had right CR;, 17.3% had an 
ostomy; and 9.9% had SBR. Thirty-three patients (10.2%) had both SBR and CR, and 38 (11.8%) had an ostomy in addition to 
SBR or CR. Fifty-three patients (19.5%) experienced 78 complications: 21 fistulas, 15 anastomotic leaks/perforations, 23 
severe sepsis, 6 other reoperations, and 13 mortalities. The major causes of death were sepsis (5) and cancer (3). When 
compared to the 270 patients without a major complication, there were no significant differences in patient factors, including 
age, race, BMI, preoperative albumin, or type or stage of malignancy. There were also no differences in surgical factors, 
including indication, type of bowel surgery, or number of anastomotic sites. Eight surgeons were evaluated with a mean 
number of 40.4 bowel cases (range 10–81). Major complication rates were similar between surgeons (range 11.1%–21.0%)  

Conclusion: Approximately 20% of gynecologic oncology patients experience a major postoperative complication after bowel 
surgery. This QI project did not identify any patient, surgical, or surgeon factor that significantly affects major postoperative 
complications. Prevention and treatment of sepsis are paramount in this patient population.
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Time to get up and go: Screening to predict postoperative disposition in gynecologic oncology patients  
L. McNallya,b, M. Swansonc, S.M. Uedad, J.S. Chapmand and L.M. Chend. aUniversity of California, San Francisco, San Francisco, CA, 
USA, bStanford University, Stanford, CA, USA, cUCSF School of Medicine, San Francisco, CA, USA, dUCSF Helen Diller Comprehensive 
Cancer Center, San Francisco, CA, USA  

Objective: To estimate the predictive capability of a validated frailty test, the timed up and go (TUG) test, for postoperative 
disposition in gynecologic oncology patients.  

Method: We reviewed the medical records of patients seen in a gynecologic oncology clinic from July 2015 to July 2016. We 
included patients who were older than 60 years, underwent surgery, and had a preoperative TUG test. The TUG test is a 
validated test for frailty, consisting of the time required to rise from a chair and walk 3 meters. A time of >13.5 seconds is 
considered failing. We calculated predicted length of stay (LOS) based on the validated National Surgical Quality Improvement 
Program (NSQIP) calculator. We obtained our data by retrospective chart review. The primary outcome was disposition to 1 of 
the following categories: skilled nursing facility (SNF), home with services, and home without services. The secondary 
outcome was LOS.  

Results: Our study cohort consisted of 69 patients with a median age of 66. The majority of surgeries were laparoscopic 
(68%). Fifty-five percent of the patients had endometrial cancer. Fifty-six patients (81%) passed their TUG test, and 13 
patients (19%) failed. Among patients who failed their TUG test, 3 (23%) were discharged to SNF, and 5 (38%) were 
discharged with home services. Of patients who passed their TUG test, 1 was discharged to SNF (1.7%) and 4 (7%) were 
discharged with home services. Median LOS was 1 day (range 1–30) for patients with a passed TUG test and 2 days (range 1–
32) for those with a failed test. A failed TUG test was associated with discharge to SNF (P = 0.003) and with discharge with 
home services (P = 0.003). The mean LOS was not different between those who failed and those who passed the TUG test (P = 
0.37). ASA score was neither significantly associated with discharge to SNF (P = 0.314) nor with discharge with home services 
(P = 0.184). The mean LOS did not differ across the ASA classes (P = 0.72). The NSQIP-predicted LOS was not a significant 
predictor of discharge to SNF (OR = 0.608, P = 0.36) nor of discharge with home services (OR = 0.955, P = 0.86).  



Conclusion: This retrospective analysis suggests that the TUG test predicts the postoperative functional status of gynecologic 
oncology patients. Such a test may be useful for preoperative planning and for screening for referral of patients to surgical 
prehabilitation.
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Barriers in the definitive treatment of endometrial cancer  
J.Y. Martin, R.R. Urban and B.A. Goff. University of Washington Medical Center, Seattle, WA, USA  

Objective: Our objective was to determine the factors associated with the use of (minimally invasive surgery (MIS) for the 
treatment of endometrial cancer (EC).  

Method: We conducted a retrospective population-based cohort study using the National Cancer Data Base of women 
diagnosed with EC between 2010 and 2013 to determine which demographic and clinical characteristics were associated with 
the use of MIS for the treatment of EC. Women were included if they had a hysterectomy for stages I-III epithelial EC. 
Traditional laparoscopy, robotic, and laparoscopic procedures converted to open surgery were combined to define MIS. Beta 
coefficients (beta) with 95% CI were estimated with linear regression and adjusted odds ratios (aOR) with multivariate 
logistic regression.  

Results: Between 2010 and 2013, 111,790 women were evaluable. The majority of patients (62%) had MIS (45% robotic, 
16% laparoscopic, 3% converted) and 36% had a laparotomy. There was a statistically significant increase in the mean 
number of women who received MIS each year (beta = 0.675, 95% CI 0.068–0.072) from 2010 to 2013. The proportion of 
women who had MIS was 51% in 2010, 61% in 2011, 68% in 2012, and 73% in 2013. Women had a lower likelihood of having 
surgical management of EC with MIS if they were treated at a community cancer center compared to an academic research 
center (aOR = 0.53, 95% CI 0.50–0.57), had type II EC (aOR = 0.78, 95% CI 0.75–0.80), had stage II (aOR = 0.61, 95% CI 0.57–
0.64), had stage III cancer (aOR = 0.54, 95% CI 0.52–0.56), were of non-white race (black aOR = 0.60, 95% CI 0.58–0.63; 
Hispanic aOR = 0.66, 95% CI 0.62–0.70; Asian aOR = 0.85, 95% CI 0.79–0.92), or had a higher Charlson comorbidity index (aOR 
= 0.77, 95% 0.73–0.82). Women had a statistically significant higher likelihood for management of EC with MIS if they lived in 
an urban area (aOR = 1.16, 95% 1.11–1.21). No significant differences were seen by age for the management of EC with MIS 
versus open surgery.  

Conclusion: With time, increasingly more women are receiving MIS as definitive management for EC. However, women of 
non-white race, with more comorbid conditions, treated at community centers, or from rural areas had the lowest likelihood 
for MIS. Quality improvement initiatives towards increasing the health care delivery of MIS for EC are needed in certain 
populations.
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Predictors of unplanned reoperation for ovarian cancer patients from the National Surgical Quality Improvement 
Program database  
M.D. Toboni, S. Bae, J.M. Straughn Jr. and C.A. Leath III. University of Alabama at Birmingham, Birmingham, AL, USA  

Objective: To determine preoperative risk factors associated with unplanned reoperation within 30 days for patients 
undergoing major surgery for primary ovarian cancer using the National Surgical Quality Improvement Program database 
(NSQIP) database.  

Method: We conducted a retrospective cohort study utilizing the NSQIP database to identify patients undergoing primary 
ovarian cancer surgery from 2012 to 2014. Patients who had a reoperation within 30 days of their primary surgery were 
identified. Demographics and clinical covariates included age (<50, 50–60, 60–70, >70 years), BMI, ASA class (1 and 2 vs 3 and 
4), race, tobacco use, preoperative hematocrit (<26% vs >26%), preoperative creatinine (<1.5 vs ≥1.5), and diabetes (none vs 
type I/II). We calculated both unadjusted and adjusted odds ratios (OR) and CI using logistic regression approaches to assess 
the association.  

Results: A total of 4,260 patients were identified during the study period. Of these, 148 patients (3.5%) underwent a 
reoperation within 30 days of their primary surgery. In univariate analysis, preoperative creatinine ≥1.5 (P = 0.003), smoking 
(P = 0.019), and diabetes (P = 0.01) were predictive of a reoperation. Race, preoperative hematocrit, BMI, and ASA class did 
not affect reoperation. Multivariate analysis noted that smoking OR 1.95 (1.27–3.01), type II diabetes OR 1.67 (1.01–2.74), 
type I diabetes OR 2.19 (1.0–4.43), and preoperative creatinine OR 2.59 (1.23–5.44) were predictive of a reoperation. Age 50–
60 years was protective against reoperation when compared to age <50 OR 0.54 (0.318–0.899).  



Conclusion: Efforts to reduce reoperation rates should focus on identifying high-risk patients by utilizing objective, 
preoperative data. In women undergoing planned ovarian cancer surgery, smoking, both type I and II diabetes, and elevated 
creatinine were associated with a higher risk of unplanned reoperation in this series. Avoiding surgery or optimizing their 
medical status prior to surgery may decrease the reoperation rate in these ovarian cancer patients.  
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Utility of cardiac testing for gynecologic oncology patients receiving pegylated liposomal doxorubicin  
G.M. Gressela, S.M. Diouna, S. Aksela, E.M. Millera, D.T. Millera, J.R. Jorgensena, D.Y.S. Kuob and G.L. Goldbergb. aMontefiore Medical 
Center, Bronx, NY, USA, bAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA  

Objective: Pegylated liposomal doxorubicin (PLD) is an anthracycline commonly used to treat recurrent or progressive 
gynecologic cancer. It has similar efficacy to conventional doxorubicin with a more favorable cardiac toxicity profile. The 
manufacturer of PLD advises that cardiac function should be evaluated with endomyocardial biopsy, echocardiography, or 
multigated radionucleotide scan (MUGA) before treatment and at regular intervals during therapy. This study was designed to 
assess necessity of cardiac evaluation in patients receiving PLD.  

Method: After institutional review board approval, a retrospective study of women with gynecologic cancer who received PLD 
between 2006 and 2016 was performed. Demographic information, treatment records, cardiac risk factors, and cardiac 
surveillance testing were examined. Two-sample t test was used to compare differences in mean ejection fraction (EF) before 
and after treatment with PLD.  

Results: A total of 159 patients were identified who met the inclusion criteria. Clinical and demographic data are shown in 
Table 1. Patients received a median of 4 cycles of PLD (range 1–12) with a cumulative dosage of 281 mg/m2 (range 34–875) 
over a median follow-up time of 18 months (range 1–72). One hundred and fifteen patients (72%) had preexisting cardiac risk 
factors including hypertension (59.1%), obesity (39.0%), hyperlipidemia (27.0%), type 2 diabetes (22.0%), or smoking history 
(8.2%). Fifty-one patients (32.0%) had more than 2 cardiac risk factors. Twelve patients in the cohort (7.5%) had no cardiac 
surveillance at all during therapy. Of the remaining 147 patients who underwent cardiac testing, 122 (83.0%) received MUGA 
scans and 25 (17.0%) had echocardiograms. Mean pretreatment EF for the cohort was 63.8% ± 6.4%. Of the 33 patients who 
had both pre- and post-treatment cardiac testing, there was only a 0.12% decrease in mean EF after treatment, which was not 
statistically significant (t [64] = 0.065, P = 0.948). None of the 159 patients developed cardiac toxicity attributable to PLD.  

Conclusion: Routine cardiac testing before, during, or after treatment with PLD may be unnecessary at the cumulative 
dosages usually administered to gynecologic oncology patients. Cardiac testing may be more appropriate for individual 
patients for whom the clinical suspicion for PLD-related cardiac toxicity is high. The true risk of cardiac toxicity related to PLD 
remains undetermined. 

 

 

 

 

 

 

 

 

 

 



 

 

Table 1. Characteristics of study patients. 

 

382 - Poster Session  
Patterns of care for FIGO stage IB-IIA cervical cancer across the United States  
E. Pereira, N. Nair, M.A. Schwartz, J. Gorski, P. Dottino, V. Kolev and V. Gupta. Icahn School of Medicine at Mount Sinai, New York, 
NY, USA  

Objective: Randomized data have shown that radical surgery (RS) and definitive radiotherapy (RT) have similar outcomes in 
patients with FIGO stage IB-IIA cervical cancer (CC). Our aim was to evaluate practice patterns for this patient population 
using the National Cancer Data Base (NCDB).  

Method: The NCDB was used to assemble a cohort of patients with clinical stage IB-IIA CC. Practice patterns were established 
for the following variables: geographic location, hospital type, insurance status, education level, and income. Variables were 
compared using Pearson χ2 test, and outcomes were evaluated with Kaplan-Meier survival curves.  



Results: In total 98,415 patients with CC are included in the NCDB; 10,380 patients met inclusion criteria: median age was 47 
and tumor size was 3.9 cm. Of these, 7,281 patients (70.1%) received upfront RS and 3,099 patients (29.9%) received RT with 
or without chemotherapy. There was no association between treatment modality and hospital type (χ2 = 0.548, P = 0.459). 
There was a strong association between treatment modality and geographic location (χ2 = 31.6, P < 0.001), insurance status 
(χ2 = 352.4, P < 0.001), median income (χ2 = 119.6, P < 0.001), and education level (χ2 = 84.6, P < 0.001). Treatment in the 
Northeast, South, and Midwest was associated with receiving RT, while treatment in the West was associated with RS. 
Uninsured patients or those with government-issued insurance were relatively more likely to receive RT, and those with 
private insurance more likely to have RS. Lower median income and lower education levels were associated with RT, while 
higher median income and education levels were associated with RS. Of the patients in the RS group, 38.5% received adjuvant 
RT. Five-year survival for the groups was as follows: 85.9% for RS alone, 76.4% for RS followed by adjuvant RT, and 64.1% for 
RT (P < 0.001).  

Conclusion: These findings suggest that upfront RS is utilized more commonly than upfront RT in the management of stage 
IB-IIA CC. Practice patterns are largely influenced by patient geographic location and socioeconomic and insurance status. This 
study shows that overall survival in this population is worse in patients receiving upfront RT. This finding is contrary to 
randomized data and is likely multifactorial.

 

383 - Poster Session  
Influence of site of care on racial disparities and outcomes for endometrial cancer  
A. Buskwofiea, Y. Huangb, A.I. Tergasc, J.Y. Houc, W.M. Burkeb, N.L. Jonesa, S. Chatterjeea and J.D. Wrightb. aNYPH, Columbia 
University Medical Center and Weill Cornell Medical College, New York, NY, USA, bColumbia University College of Physicians and 
Surgeons, New York, NY, USA, cNYP/Columbia University Medical Center, New York, NY, USA  

Objective: Black women with endometrial cancer have decreased survival compared to white women. The hospital in which 
patients receive care significantly affects treatment planning and outcomes. It is unknown whether disparities result from 
differences in treatment of black and white women within a given hospital (within-hospital variation) or result from black 
women receiving care at different hospitals (between-hospital variation). We examined the influence of site-of-care variation 
on racial disparities for endometrial cancer.  

Method: The National Cancer Data Base was used to identify women with endometrial cancer from 1998 to 2012. Hospitals 
were classified based on the percentage of patients who were black: <2%, 2%–6%, 6.1%–15%, >15%. Disparities in quality of 
care (percentage of minimally invasive [MIS] hysterectomy for stage I disease, chemotherapy for advanced-stage disease, and 
adjuvant therapy for high-risk patients) and risk-adjusted 5-year survival were compared between black and white women. 
The proportion of disparities due to within-hospital variation and between-hospital variation was estimated.  

Results: A total of 324,502 women at 1,059 hospitals were analyzed. The cohort included 243,422 (75%) non-Hispanic white 
and 27,764 (8.6%) non-Hispanic black women. A total of 423 hospitals cared for <2% of black patients; 245 for 2%–6%; 210 
for 6.1%–15%; and 181 for >15% black patients. Over half, 16,138 (58.1%), of the black women were treated at the 181 
facilities that treated >15% of black patients. Compared to white women, the overall risk-adjusted difference in performance 
of MIS hysterectomy for black women was −11.4% (95% CI, −9.6 to −13.3%). Racial disparity in other quality metrics was 
small. Only one-third of the variation in performance of MIS hysterectomy was due to between-site-of-care variation. The 
overall risk-adjusted difference in 5-year survival ranged from −2.1% to −6.4% for black compared to white women. Between-
site-of-care variation accounted for 28.5% of the disparity for early-stage, type I tumors and 82.8% for late-stage, type II 
tumors.  

Conclusion: Racial disparities in the quality of care and outcomes of women with endometrial cancer remain common. 
Disparities result from both within-hospital variations in care as well as between-site-of-care variations.

 

384 - Poster Session  
Reduction in morbidity after the implementation of minimally invasive surgery for the treatment of patients with 
endometrial cancer in the US  
J. Casarin, E.B. Habermann, D.S. Ubl, F. Multinu, S.C. Dowdy, B.A. Cliby, G.E. Glaser and A. Mariani. Mayo Clinic, Rochester, MN, 
USA  

Objective: To explore how the implementation of minimally invasive surgery (MIS) in the United States influenced morbidity 
in endometrial cancer (EC) staging.  



Method: The American College of Surgeons National Surgical Quality Improvement Project (NSQIP) database for the years 
2008–2014 was reviewed for patients who had undergone EC staging according to their primary Current Procedural 
Terminology (CPT) code. Women with a CPT code of advanced or disseminated cancer were excluded. Patient characteristics 
and 30-day outcomes were compared between the different surgical approaches: MIS (laparoscopic or robotic assisted) and 
open surgery via laparotomy (OSL). A trend analysis was performed, and multivariable logistic regression models were used 
to investigate the independent effect of MIS (vs OSL) on 30-day outcomes.  

Results: Overall, 12,311 patients met the inclusion criteria. A significant implementation of MIS and a concomitant decrease of 
OSL were observed (from 2008 to 2014, 24.0% to 71.4% and 74.5% to 26.5%, respectively; P < 0.001). At univariate analysis, 
significant differences (P < 0.001) were observed comparing OSL versus MIS in terms of major complications at 30 days (9.0% 
vs 3.2%), transfusions (13.6% vs 1.7%), length of hospital stay (median 3 vs 1 days), readmissions (9.0% vs 3.4%), and 
reoperation (2.1% vs 1.1%). OSL (vs MIS) was independently associated with increased adjusted odds of major complications 
(adjusted odds ratio [AOR] = 2.2, 95% CI 1.8–2.7), reoperation (AOR = 1.6, 95% CI 1.1–2.2), readmission (AOR = 2.3, 95% CI 
1.9–2.8), superficial surgical site infection ([SSI] AOR = 2, 95% CI 4.4–8.7), and perioperative transfusion (AOR = 5.5, 95% CI 
4.4–6.8). A comprehensive reduction in morbidity in the treatment of EC was observed from 2008 to 2014 (p < 0.001) (Figure 
1).  

Conclusions: Fewer than one-quarter (23.5%) of EC were treated with MIS in 2008, more than 15 years after the introduction 
of laparoscopy. With the more recent advent of robotic surgery, the advancements of laparoscopic techniques, and the 
increased knowledge of the benefits of MIS, the rate of MIS for EC in the United States has progressively increased, reaching 
70.6% in 2014. In parallel with this change, we observed a significant decrease of postoperative morbidity. 
   

 

 
Fig. 1. Trend of 30-day morbidity outcomes and MIS for endometrial cancer staging in the US (2008-2014). 

 

385 - Poster Session  
Comparative study of epithelial ovarian cancer with or without fertility-sparing surgery in Chinese patients  
X. Jiang, J.X. Yang, D.Y. Cao, Y. You and K. Shen. Peking Union Medical College Hospital, Beijing, China  

Objective: There is still a lack of consensus concerning the selection criteria of fertility-sparing surgery (FSS) among early-
stage epithelial ovarian cancer (eEOC) patients. The objective of this study is to discuss the selection criteria of FSS for eEOC.  



Method: We identified all the early cases between 1983 and 2015 by searching our institutional Epithelial Ovarian Cancer 
Database. A comprehensive review of the medical documentation was performed to collect relevant data. Kaplan-Meier 
models and Cox regression and propensity score matching were employed for survival analysis.  

Results: A total of 367 eEOC patients were identified: 76 (20.7%) were FSS and 291 (79.3%) were radical comprehensive 
staging (RCS). After a median follow-up of 53.5 months, 5-year overall survival (OS) and disease-free survival (DFS) rates were 
93.9% and 89.5%, respectively. Multivariate analysis showed that FSS did not affect DFS (HR = 1.3, 95% CI 0.36–4.67, P = 0.68) 
and OS (HR = 0.51, 95% CI 0.04–5.48, P = 0.57). Substage (≥Ic1) (HR = 10.4, 95% CI 1.4–78.0, P = 0.02) and grade (G3) (HR = 
5.2, 95% CI 1.3–20.0, P = 0.01) were significant risk factors for progression-free survival. Grade (G3) (HR = 7.9, 95% CI 1.3–
48.5, P = 0.02) and nonchemotherapy (HR = 4.9, 95% CI 1.1–22.2, P = 0.03) were confirmed to be independent risk predictors 
for OS. FSS also did not influence survival outcomes after propensity score matching for age, histology, borderline components, 
substage, and grade (P = 0.89, log rank test) and among high-risk patients (≥Ic1 or G3 included) (P = 0.24, log rank test).  

Conclusion: The procedure of FSS was safe for patients with early stage-EOC, compared with RCS.
 

386 - Poster Session  
Endometrial cancer in elderly: Does age influence surgical treatment, outcomes and prognosis?  
M. Koual, C. Bensaid, C. Cornou, C. Ngô, L. Rossi, F. Lecuru and A.S. Bats. Hôpital Européen Georges-Pompidou, Paris, France  

Objective: The aim of the present study is to compare clinicopathologic features, surgical outcomes, and survival rates in 
young patients with endometrial cancer (group 1) to patients age 75 years or older (group 2).  

Method: All consecutive women undergoing surgery for endometrial cancer in our institution from January 2002 to December 
2015 were included. Clinical features, surgical procedure, anatomopathologic data, adjuvant treatment, disease-free survival, 
and cancer-specific mortality were analyzed with a particular attention for patients 80 years or older.  

Results: Elderly patients (n = 104) presented more advanced-disease and more aggressive histological findings (type 2, high 
grade). There was no difference between the 2 groups for surgical approaches, and 76.4% of patients underwent minimally 
invasive surgery. Pelvic lymphadenectomy and paraaortic were more often performed in group 1 (n = 243) (P = 0.01 and P < 
0.0001, respectively). Elderly patients do not have more perioperative complications than younger. If chemotherapy was 
indicated, it was less frequently performed in group 2 (P = 0.02). The 5-year disease-free survival was higher in group 1 (P = 
0.023), and 5-year cancer-specific mortality was higher in group 2 (P = 0.042). These results were confirmed for oldest 
patients.  

Conclusion: The management of endometrial cancer in elderly patients is not optimal, even though they have inherently more 
aggressive cancers. It is necessary to conduct further clinical studies in this population and to develop specific 
recommendations for them to improve their prognosis.

 

387 - Poster Session  
Impact of adjuvant hysterectomy on prognosis in patients with locally advanced cervical cancer treated with 
definitive chemoradiation: A meta-analysis  
S.H. Shim, S.J. Lee and S.N. Kim. Konkuk University School of Medicine, Seoul, South Korea  

Objective: To estimate the effect of adjuvant hysterectomy (AH) on prognosis in locally advanced cervical cancer (LACC) 
patients treated with definitive chemoradiation through a meta-analysis.  

Method: We systematically reviewed published studies comparing AH following chemoradiation with chemoradiation only in 
LACC patients through April 2016. Endpoints were mortality and recurrence rates. Study design features that possibly affected 
participant selection, death/recurrence detection, and manuscript publication were assessed. For pooled estimates of the 
effect of AH on death/recurrence, random- or fixed-effects meta-analytical models were used after assessing cross-study 
heterogeneity.  

Results: Two randomized trials and 6 observational studies (AH following chemoradiation, 630 patients; chemoradiation 
only, 585 patients) met our search criteria. Fixed-effects model-based meta-analysis indicated no significant between-group 
difference in mortality was observed (OR = 1.01, 95% CI 0.58–1.78, P = 0.97), with low cross-study heterogeneity (P = 0.73 and 
I2 = 0). This pattern was observed in the subgroup analysis for study design, type of radiation, response after chemoradiation, 
and type of hysterectomy. The pooled OR for AH and total recurrence was 0.59 (95% CI 0.44–0.79, P < 0.05) with low cross-



study heterogeneity (P = 0.289 and I2 = 17.8), favoring the AH group. However, this pattern was not observed in the subgroup 
analysis for the randomized trials (OR = 1.05, 95% CI 0.52–2.11, P = 0.89). There was no evidence of publication bias.  

Conclusion: In this meta-analysis, AH following chemoradiation does not improve survival in patients with LACC, although it 
seems to reduce recurrence risk. Concerning the significant morbidity of AH after chemoradiation, routine use of AH should be 
sublated. Future clinical trials to test the contribution of AH in patients with residual disease after chemoradiation are 
warranted.

 

388 - Poster Session  
Interval debulking surgery (IDS) vs primary debulking surgery (PDS) for advanced ovarian cancer treatment: 
Complete cytoreduction rate and perioperative outcomes  
B.G. Castroa, G.F. Cintrab, M.A. Vieirab, R. Reisb and C.E.M.D.C. Andradea,b. aFaculdade de Ciências da Saúde de Barretos Dr. Paulo 
Prata, Barretos, Brazil, bBarretos Cancer Hospital, Barretos, Brazil  

Objective: Interval debulking surgery (IDS) is considered a not inferior treatment for advanced ovarian cancer compared to 
primary debulking surgery (PDS). Besides that, IDS is correlated with fewer perioperative complications. But few reports have 
concentrated on 2 important oncologic indictors: complete cytoreduction rate and delay to initiate adjuvant chemotherapy 
after cytoreduction.  

Method: We analyzed retrospectively all patients with advanced (stage III or IV) ovarian cancer who underwent 
cytoreduction at our institution between May 2011 and May 2016. Complete cytoreduction was considered when after 
debulking surgery no residual visible disease is achieved. To describe perioperative outcomes, we evaluated all 30-day 
complications (major or minor) as described by the American College of Surgeons National Surgical Quality Improvement 
Program, and considered delay of chemotherapy as all cases of patients who had not started adjuvant chemotherapy until 42 
days or did not perform chemotherapy after debulking surgery. These data were analyzed between IDS and PDS using 
the χ2 test, and a P value of <0.05 was considered significant.  

Results: We included 59 patients, 27 (45.8%) undergone to IDS and 32 (54.2%) to PDS. In the IDS group there was 38.1% 
complete cytoreduction, and in the PDS group, 32.1% (P = 0.665). Thirty-day complications occurred in 63% of cases in the 
IDS group and 56.2% in the PDS group (P = 0.601). Delay of chemotherapy occurred in 40.7% of patients in the IDS group and 
in 46.9% in the PDS group (P = 0.636).  

Conclusion: IDS did not have significant difference compared with PDS for complete cytoreduction rates and delay to adjuvant 
chemotherapy, and also there was not significant reduction in 30-day complications.

 

389 - Poster Session  
Analysis of clinicopathologic factors predicting disease recurrence in lymph node-negative early-stage endometrial 
cancer patients who underwent comprehensive surgical staging  
T.W. Konga, J.H. Sona, K.H. Songb, J. Paeka, S.J. Changa and H.S. Ryua. aAjou University School of Medicine, Suwon, South Korea, 
bAjou University Hospital, Suwon, South Korea  

Objective: The aim of this study was to evaluate clinicopathologic factors affecting disease recurrence in patients with FIGO 
stage I-II endometrial cancer. 

Method: We retrospectively reviewed clinicopathologic data of 260 FIGO stage I-II endometrial cancer patients who 
underwent comprehensive surgical staging between March 2000 and June 2016. All patients had endometrioid 
adenocarcinoma. Several clinicopathologic factors including age, CA-125, tumor grade, depth of myometrial invasion, 
lymphovascular space invasion (LVSI), and cervical stromal invasion were selected. Sites of disease recurrence and all possible 
clinicopathologic factors related to the risk of disease recurrence were evaluated using univariate and multivariate Cox 
proportional hazard regression. 

Results: The median follow-up time was 42 months (range, 3–178 months). Five patients (1.9%) showed disease recurrence 
(1 patient, locoregional; 3 patients, distant or lymphatic). In univariate analysis, tumor grade 3 (P < 0.001), deep (50% or more 
of myometrial thickness) myometrial invasion (P = 0.013), and positive LVSI (P = 0.003) were related to disease-free survival 
(DFS). Multivariate analysis demonstrated that positive LVSI (OR = 22.457, 95% CI 1.053–478.866, P = 0.046) and tumor grade 
3 (OR = 61.554, 95% CI 2.069–1831.546, P = 0.017) represented independent prognostic factors related to disease recurrence.  



Conclusion: LVSI and tumor grade 3 are significantly related to distant metastasis and shorter DFS in lymph node-negative 
early-stage endometrial cancer patients with endometrioid histology. Therefore, the use of systemic adjuvant therapy should 
be further investigated in these patients.  

 

390 - Poster Session  
Robotic surgery in the management of uterine cancer: An Australian experience  
S.E. Yaoa and T. Manolitsasb,c. aMonash Health, Bentleigh East, Australia, bEpworth Eastern Hospital, Box Hill, Australia, cCabrini 
Hospital - Malvern, Malvern, Australia  

Objective: Uterine cancer is the most common gynaecological malignancy in Australia with over 2,600 new cases estimated to 
be diagnosed in Australia in 2016. Endometrial cancer accounts for 88% of these and is the only gynaecological malignancy 
with a rising incidence rate. With predictions forecasting the percentage of overweight Australian women to rise to 67% by 
2025, morbidity minimization and fertility sparing management will continue to challenge gynaecologic oncologists in the 
future. This series aims to demonstrate the utility of robotic surgery in the management of uterine cancer in the context of an 
Australian health care setting.  

Method: Between February 1, 2008, and August 31, 2016, 219 of 359 consecutive robotic procedures were performed by a 
single gynaecological oncologist for uterine cancer. Information regarding patient demographics, operative duration, blood 
loss, and complications from each case was prospectively collected and recorded on a datasheet at the time of surgery. Final 
pathology findings and postoperative outcomes were retrieved from the surgeon’s case notes and added to the database.  

Results: In the 219 cases, the average patient age, weight, and BMI was 64.2 years, 82.8 kg (range 45–160 kg), and 31.7 
kg/m2, respectively. Docking time averaged 6 minutes, and console time ranged from 50 to 261 minutes with an average of 
130 minutes. Pelvic lymphadenectomy was performed in 165 cases with 3 cases undergoing paraaortic lymphadenectomy and 
18 cases having omentectomy. Four cases required conversion during the operation with 1 case sustaining a retractor-related 
bladder injury during laparotomy. Haemorrhage was noted in 4 cases with an average blood loss of 70 ml/case; 1 of these 
cases required return to theatre. The final pathology in all cases demonstrated uterine cancer: 210 cases of endometrial 
adenocarcinoma, 5 cases of adenosarcoma, 2 cases of carcinosarcoma, and 1 case of endometrial clear cell carcinoma and 
endometrial stromal sarcoma. The average inpatient stay was 2.4 days (range 1 to 11 days).  

Conclusion: This series describes Australia’s largest published cohort of robotically managed uterine cancer cases. It 
demonstrates the safe, useful, and efficient nature of robotic surgery in the management of this disease. With more 
gynaecologic oncologists embracing robotic technology for the surgical management of their patients, this approach is 
expected to evolve as a standard of care in Australia. 

 

391 - Poster Session  
Gynecologic and breast oncology genetic counseling program at a private hospital in Argentina: Our experience  
A. Weissberg, P. Kalfayan, M.F. Calvo, C. Allemand, F. Corrao, M.N. Hernandez, L. Zamora, R. Orti, C.A. Vaccaro, C. Lorusso, M. 
Perrotta, M.C. Riggi and F. Ilzarbe. Hospital Italiano de Buenos Aires, Buenos Aires, Argentina  

Objective: To describe the characteristics of all patients who were referred to the Breast and Gynecologic Hereditary Cancer 
Program of the Hospital Italiano at Buenos Aires between January 2014 and July 2016.  

Method: The Hereditary Cancer Program is a multidisciplinary team dedicated to the guidance, counseling, and detection of 
hereditary cancer. Genetic counseling is essential within any cancer care institution for correct evaluation and assessment of 
patients at risk for hereditary cancer. Correct detection and diagnosis and adequate counseling of patients with hereditary 
cancer predisposition syndromes are essential, since risk stratification allows us to direct treatment, screening strategies, and 
prophylactic interventions toward specific patients, offering maximum benefit to those who need them and avoiding 
unnecessary studies in unaffected relatives. This is a retrospective, descriptive observational study. We obtained information 
from the electronic clinical records of all patients who were counseled within the program between January 2014 and July 
2016. Here we describe their demographic characteristics as well as types of cancer and availability of genetic testing.  

Results: A total of 292 patients were referred for evaluation of breast and gynecologic cancer risk. The reason for referral was 
a personal history of cancer (with or without family history) in 135 patients (46.3%), family history in 133 patients (45.6%), 
presence of a known mutation within the family in 15 patients (5.1%), and personal interest in 9 patients (3%). Among all 
patients, 36 (12.3%) were of Ashkenazi descent, and 86.6% met at least 1 criterion for genetic testing according to National 



Comprehensive Cancer Network guidelines. Genetic testing was offered to 157 patients (53.8%). Complete sequencing of both 
BRCA1 and BRCA2 (with or without BART) was recommended in 124 patients, while 26 patients underwent Ashkenazi panel 
testing, and in 9 patients, specific known family mutations were evaluated. Mutations in BRCA 1/2 have been identified in 
24.7% of patients, and in 4.5% variants of undetermined significance were encountered.  

Conclusions: Referral for genetic counseling and molecular testing has increased steadily, probably because of greater 
knowledge as well as improved accessibility and insurance coverage. It is crucial to continue creating awareness about the 
importance of diagnosis of cancer predisposition syndromes.

 

392 - Poster Session  
Accuracy of functional and morphological magnetic resonance imaging for pelvic and para-aortic lymph node 
metastasis in gynecologic cancers  
T.D. Soaresa, R.R. Rossinia, C.E.M.D.C. Andradeb, G.F. Cintrac, M.A. Vieirac and R. Reisc. aHospital de Câncer de Barretos - Fundação 
Pio XII, Barretos, Brazil, bFaculdade de Ciências da Saúde de Barretos Dr. Paulo Prata, Barretos, Brazil, cBarretos Cancer Hospital, 
Barretos, Brazil  

Objective: Magnetic resonance (MR) is the standard examination for staging patients with gynecologic cancer. Lymph node 
involvement is one of the most important prognostic factors. This study aimed to evaluate the accuracy of functional diffusion 
weighted imaging (DWI) and morphologic at 3T magnetic resonance (MR) for diagnosing metastatic lymph nodes in 
gynecologic cancer.  

Method: A retrospective study was conducted at Barretos Cancer Hospital and included 38 patients with gynecologic cancers, 
18 (47.3%) cervix, 16 (42.1%) endometrial, 2 (5.2%) vulvar, and 2 (5.2%) ovary tumors who underwent MR examination and 
underwent pelvic, paraaortic, pelvic plus paraaortic, and inguinal lymphadenectomy as part of surgical procedure. Data on 
lymph node image included the size (long- and short-axis diameters), morphology (usual, oval, or amorphous), appearance 
(homogeneous, heterogeneous), limits (regular, irregular, imprecise), necrosis (yes or no), apparent diffusion results (ADR) 
(normal or low) and aspect (suspect, undetermined, or normal). These findings were compared with histopathologic results. 
κ test and concordance examines were used for statistical analysis.  

Results: Among these 38 patients, 10 (26.31%) had positive lymph nodes, with a total of 30 metastatic lymph nodes. Eight 
cases (21.05%) were metastatic by image and histology; 24 (63.15%) were negative in both evaluations; two (7.7%) were 
positive by histology and negative by MR; and four (33.3%) were negative by histology and positive by MR. We also reviewed 
the most common morphological findings related to metastatic lymph nodes: 25 out of 30 (83.3%) positive lymph nodes 
measured more than 1 cm; 16 of 30 (53.3%) had oval aspect; 15 of 15 (50%) had low ADR diffusion; 16 of 30 (53.3%) were 
classified as suspect; and 13 of 30 (43.3%) as undetermined. Based on these results, the sensitivity, specificity, positive 
predictive value, and negative predictive value were 80%, 85.71%, 66.67%, and 93.03%, respectively. The κ test exposed an 
outcome of 0.617, meaning that the two variables (histology and MR) have a strongly concordance. This is specifically 
illustrated in Table 1.  

Conclusion: The combination of size, morphological aspect, and ADR can be useful in detecting metastatic lymph node in 
patients with gynecologic cancers. This study is still in its beginning; therefore a number of patients of approximately about 
300 is expected. 

Table 1. Most common findings in positive lymph nodes in RM. 
 RM finding  Number of lymph nodes Percentage   
   n  %    
          

Size Bigger than 1 cm 
Smaller than 1cm  

25  
 

 

83,33  

  
05  16,67  

        
 
Morphology Oval 16  53,33   

 
Amorphous 
Normal 

09  
 

30,00  
  05  16,67  

 
Diffusion index 

 
Non habitual  13  

 
43,33  

  Habitual  17  56,67  



 
 

393 - Poster Session  
Investigating the impact of interval from primary debulking surgery to initiation of adjuvant chemotherapy in 
advanced high-grade serous ovarian cancer  
Y. Leea, L. Lua, W. Xua, T. Brownb and T. Maya. aPrincess Margaret Hospital, Toronto, ON, Canada, bThe Lunenfeld-Tanenbaum 
Research Institute, Toronto, ON, Canada  

Objective: A shorter interval between cancer surgery and subsequent initiation of adjuvant chemotherapy is reported to be 
associated with better overall survival in early breast and colorectal cancers. However, the optimal timing of adjuvant 
chemotherapy after primary debulking surgery for advanced epithelial ovarian cancer remains unclear.  

Method: This is a retrospective cohort analysis of patients with advanced high-grade serous ovarian carcinoma (HGSC) 
treated at our institution between 2002 and 2012. Treatment interval was defined as the time between the date of primary 
surgery and the date of the first cycle of adjuvant chemotherapy. Dichotomized analysis was performed using the first quartile 
(interval 25%) as a cutoff value. Cox regression models were used to determine the impact of interval on survival. The survival 
impact of treatment interval was adjusted by clinical features including age, stage, perioperative complications, aggressive 
surgery, and residual disease.  

Results: A total of 160 patients met inclusion criteria. Aggressive surgery was performed in 31% (50/160) of cases, and the 
rate of optimal cytoreduction was 62% (100/160) including microscopic residual disease in 33% (53/160). The median time 
to treatment interval was 150 days with a range of 21 to 1,206 days. First quartile was 134 days, and further analyses were 
carried out based on this cutoff. When we dichotomized the population, we found that patients with first quartile interval 
showed higher proportion of gross residual disease than the rest of patients (84% vs 62%, P = 0.015); however, no difference 
was found in age, surgical complication rates, stage, and frequency of aggressive surgery. Kaplan-Meier analysis showed that 
first quartile interval as a cutoff value was not associated with difference in overall survival (P = 0.2). On Cox analysis, residual 
disease was the only independent prognostic factor for prediction of survival in patients with high-grade serous advanced 
ovarian cancer in the primary debulking setting.  

Conclusions: These data suggest that survival outcomes may not be affected by the interval between primary debulking 
surgery and the first cycle of adjuvant chemotherapy in advanced serous ovarian cancer patients who underwent primary 
debulking surgery.
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HPV vaccination of adolescents in a dedicated refugee clinic  
E. Saks, K. Tanabe, C. Garcia, F. Hauck and L. Duska. University of Virginia, Charlottesville, VA, USA  

Objective: Since 1998, more than 3,000 refugees have relocated to our community. They are ultimately referred to a dedicated 
clinic with specialized services and a designated group of providers in our academic family medicine practice. This study 
sought to characterize the human papillomavirus (HPV) vaccination rate of refugee adolescents compared to nonrefugee 
adolescents in the same practice; the hypothesis was that refugees would have a higher vaccination rate because of the 
structured nature of their care.  

Method: Adolescents age 9–18 years seen at the International Family Medicine Clinic between 2010 and 2016 were eligible. 
Refugees were matched 1 to 1 with controls seen at the same facility. Data collected included age, race, gender, HPV 
vaccination status, number of vaccines received, sexual history, history of trauma or abuse, country of origin, and primary 
language.  

Results: There were 282 refugee adolescents and their age and sex matched controls included (n = 564); 48% were female; 
mean age was 13.9 years, range 9–18. The refugee cohort included 28 nationalities; 16% spoke English compared to 94% of 
controls. The control population was 38% non-Hispanic white, 49% non-Hispanic black, 7% Hispanic, and 7% Asian. For girls, 
there were no significant differences in any age group in the HPV vaccination rates of refugees versus controls. Overall 
vaccination rates for girls were age 9–11 at least 1 vaccination, 35% (completed 11%); age 12–15 at least 1 vaccination, 79% 
(completed 48%); and age 16–18 at least 1 vaccination, 67% (completed 39%). In contrast, boys age 9–11 had a significant 
difference for a completed series for refugees versus controls (14% vs 0%, P = 0.01), and for at least 1 vaccination (44% vs 
22%, P = 0.04). For the refugees, rates of receiving at least 1 vaccination did not vary by region of origin, but Asians were most 
likely to complete the series (P = 0.04). Of unvaccinated refugees, 20% had documented parental refusal. (See Table 1.)  

Conclusion: Overall, vaccination rates of refugees did not vary from those of controls. Our control group was majority non-
white, and the vaccination rate was higher than previously published. The largest area of deficit was in completion of the 
series, which was inadequate in all cohorts. This study demonstrates that in a structured and supportive setting, an 
internationally diverse group of refugees was amenable to HPV vaccination of both their adolescent girls and boys. 
 

Table 1. HPV vaccination of adolescents in a dedicated refugee clinic. 
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Current awareness and use of bevacizumab in advanced cervical cancer: A survey among US community oncologists  
H.J. Daltona, A. Asnis-Alibozekb, G. Mayesc, T. Herzogd and B.J. Monka. aArizona Oncology (US Oncology Network), Phoenix, AZ, 
USA, bTRM Oncology, Atlanta, GA, USA, cAdvaxis Immunotherapies, Princeton, NJ, USA, dUniversity of Cincinnati Cancer Institute, 
University of Cincinnati, Cincinnati, OH, USA  

Objective: Advanced (persistent/recurrent or metastatic) cervical cancer (ACC) is associated with poor prognosis, with 
median survival of only 4–7 months in patients for whom at least 1 prior line of therapy has failed. In the first-line setting, the 
addition of bevacizumab to doublet chemotherapy significantly extends survival among patients eligible to receive 
antiangiogenic agents. The proportion of ACC patients who are actually treated with a bevacizumab-based triplet first-line 
regimen is unknown. Understanding this practice may inform clinical trial development for investigating new therapeutic 
options in second-line or greater ACC. This survey, among U.S. physicians, aimed to assess awareness and current patterns of 
use of bevacizumab in ACC.  

Method: In August 2015, an online survey was sent to a geographically representative group of 450 community oncologist 
members of the United States-based Axess Oncology network. Eligible physicians reported caring for ≥3 ACC patients per year.  

Results: In total, 88 oncologists met the eligibility criteria, treating a median of 8 (range 3–10) ACC patients/year, and 
completed the full questionnaire. Most (90%) were aware of bevacizumab’s FDA approval for the treatment of cervical cancer, 
and 84% had used it in patients with ACC, exclusively in the first-line setting (30%), only as salvage therapy in later lines 
(24%), or both in first and later lines of treatment (30%). Oncologists surveyed perceived that 67% of their ACC patients were 
eligible to receive first-line bevacizumab, but reported that only 45% were actually treated with it in this setting (or any 
setting, 48%) during the past year. The most common primary reason cited for not prescribing bevacizumab over the past 
year was patient- and/or disease-related comorbidity/fitness (56%), followed by reimbursement/access (25%) concerns. On 
average, oncologists reported that 56% of their ACC patients receive more than 2 lines of systemic therapy.  

Conclusion: Findings from this practice-based U.S. survey suggest that approximately 50% of U.S. patients presenting for first-
line treatment of ACC are currently not receiving bevacizumab-based systemic therapy. Results support the urgent medical 
need for effective and safe second-line agents in both bevacizumab-pretreated and -naive populations.

 

396 - Poster Session  
Does conservative treatment represents the best choice in women with adenocarcinoma in situ of the uterine 
cervix? A single-institutional study  
S.P. Trachanaa, N. Thomakosa, D. Haidopoulosa, M. Sotiropouloua, D.E. Vlachosb, G. Vlachosa and A. Rodolakisa. aAlexandra 
Hospital, University of Athens, Athens, Greece, bUniversity of Athens School of Medicine, Alexandra Hospital, Athens, Greece  

Objective: Adenocarcinoma in situ (AIS) is characterized as the precursor of cervical adenocarcinoma, and its management 
may be complicated particularly in women who wish to maintain fertility. The status of the excisional margins seems to be the 
hallmark for the prediction of the disease. The aim of our study is to determine the outcomes of women with AIS in correlation 
with their initial management and to establish the impact of pathologic parameters identified at cervical conization.  

Method: Retrospective analysis of medical records, from 2000 to 2016, of patients with AIS histologically confirmed who 
underwent either conservative or radical surgery was conducted. Follow-up data ranging from 8 to 60 months (median 34) 
were also collected.  

Results: A total of 33 patients age 26 to 68 years (median 47) were included in the study. Eleven patients (33%) underwent 
hysterectomy. Among these patients, there were 2 cases (18%) of adenocarcinoma and 2 cases (18%) of residual AIS with 
positive surgical margins, while 7 patients (64%) underwent hysterectomy due to undesired fertility, and no residual disease 
was identified at final histology. The remaining 22 women (67%) were treated conservatively: 20 women with loop 
electrosurgical excision procedure and 2 women with abdominal radical trachelectomy; all of them were free of disease at the 
last contact. No significant difference was noted in age between patients with residual AIS or adenocarcinoma and those 
without residual disease. Furthermore, no significant difference was found between those with AIS/progressive disease and 
those free of disease in regards to adenosquamous/squamous dysplasia, disease extent (horizontal/vertical, multifocality), or 
the marginal status in either the whole group of participants or hysterectomy group alone.  

Conclusion: These results demonstrate that following the appropriate selection criteria, including the age of the patient, the 
desire for fertility preservation, and the status of surgical margins of cone biopsy, conservative management with strict follow-



up, given the risk of recurrent AIS or invasive cancer, may be an acceptable approach in the management of AIS.
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Radiofrequency ablation for the treatment of recurrent gynecological malignancies: A case series  
A.C. ElNaggara, C. Coffmanb, A. Talbotb, S. Bauma and T. Tillmannsa. aUniversity of Tennessee West Cancer Center, Memphis, TN, 
USA, bUniversity of Tennessee Health Science Center, Memphis, TN, USA  

Objective: Radiofrequency ablation (RFA) and microwave ablation (MW) are minimally invasive procedures used to vaporize 
tumor beds not amenable to surgical resection. Extrapolating from the benefits of surgical cytoreduction, the ability for RFA 
and MW techniques to achieve cytoreduction without surgery would be expected to provide meaningful benefit for patients 
with isolated recurrent disease. We sought to evaluate the use of radiofrequency ablation (RFA) and microwave ablation 
(MWA) for the treatment of isolated lesions in recurrent gynecological malignancy.  

Method: Patients with a gynecologic malignancy treated with ablation procedures (RFA or MW) at the West Cancer Center 
from 2007 to 2015 were evaluated. Clinical records were reviewed for number of prior lines of chemotherapy, response to 
ablation, time to progression, and location of progression.  

Results: Twenty-seven patients were identified to have received ablative therapy for treatment of isolated 
recurrences. Seventeen patients achieved a partial or complete response to ablative therapy, and 8 had stable disease. Two 
patients had progression of disease. Patients were heavily pretreated with a median of 3 (range 1–12) prior lines of 
chemotherapy. Twelve (44%) patients were treated with concurrent chemotherapy. Median progression-free survival (PFS) 
for the entire cohort was 6.2 months. No significant improvement in median PFS was seen with the addition of concurrent 
therapy to RFA (7.5 and 6.5 months, HR = 0.7, 95% CI 0.29–1.7). Therapy was well tolerated with only 2 patients reporting 
pain or weakness near the site of ablation  

Conclusions: RFA and MW demonstrated meaningful responses in a heavily pretreated population, with 66% (18) of patients 
experiencing clinical benefit at 4 months, and were well tolerated. Ablative therapy should be considered for the treatment of 
isolated lesions in the treatment of recurrent gynecologic malignancies.
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Balloon pneumo-occluder for vaginal distension at the time of high dose rate (HDR) brachytherapy in patients with 
cervical cancer  
A.M. Rolstona, P. Sonia, R.K. Reynoldsb, J. Prisciandaroa, K. McLeana and S. Jollya. aThe University of Michigan Hospitals, Ann 
Arbor, MI, USA, bUniversity of Michigan, Ann Arbor, MI, USA  

Objective: Brachytherapy is an essential component of definitive radiation treatment of cervical cancer. Physical separation of 
nearby organs at risk (OARs) is crucial for decreasing toxicity. Traditionally, vaginal packing is used to distance the ring and 
tandem device from OARs. We investigate whether the use of a balloon pneumo-occluder around the ring and tandem in 
cervical cancer patients undergoing brachytherapy alters radiation dose to OARs when compared to the dose received with 
vaginal packing.  

Method: This study reviewed 15 fractions from three patients receiving HDR brachytherapy treatments for cervical cancer, 
delivered using the ring and tandem with either vaginal packing (n = 8) or pneumo-occluder (n = 7). After device placement, 
each patient underwent computed tomography (CT) and magnetic resonance imaging (MRI) simulations (Fig. 1). OARs 
including rectum, bladder, and sigmoid were contoured on CT per standard contouring guidelines. The high-risk clinical target 
volume (HR-CTV) was contoured on MRI per standardized (GEC-ESTRO) recommendations. A treatment plan was designed to 
deliver the prescribed dose to point A (2 cm superior and lateral to the cervical os), while ensuring adequate coverage of the 
HR-CTV. For this retrospective study, the 15 treatment plans were normalized to deliver 5 Gy per treatment fraction to point 
A. The minimum dose of radiation received by the most exposed 2 cc volume (D2cc) of the bladder, rectum, and sigmoid was 
extracted for each fraction. D2cc is used to quantify and limit dose to OARs.  

Results: Median (range) D2cc for rectum, sigmoid, and bladder in treatments using the pneumo-occluder was 1.9 Gy (1.3–2.6), 
3.3 Gy (2.6–4.5), and 4.6 Gy (2.8 –7.0), respectively. Median (range) D2cc for rectum, sigmoid, and bladder in treatments 
using vaginal packing was 2.3 Gy (1.3–2.6), 3.6 Gy (2.8–4.2), and 4.9 Gy (3.9–6.0), respectively.  

Conclusion: Our results indicate feasibility of using a pneumo-occluder for vaginal distention in HDR brachytherapy. The 
radiation doses to OARs using this approach are similar to those using traditional vaginal packing. The pneumo-occluder 



allows for more efficient workflow. Future investigation should focus on patient comfort and correlate the use of each device 
with short/long term treatment toxicity. Patient study enrollment continues. 

 
Fig. 1. T1W 3D para-sagittal MRI images with vaginal packing soaked in gadolinium (left) and balloon pneumo-occluder 
(right) filled with a solution of gadolinium doped water.  
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Does chemotherapy increase the pelvic toxicity of vaginal brachytherapy for endometrial cancer patients?  
K. Nietoa, B. Martina, L. Palmerea, K. Brennana, N. Phama, K. Albuquerqueb, M. Liottaa, W. Smalla and M. Harkenridera. aLoyola 
University Medical Center, Maywood, IL, USA, bThe University of Texas Southwestern Medical Center, Dallas, TX, USA  

Objective: To compare radiation toxicity in endometrial cancer patients treated with adjuvant vaginal brachytherapy (VBT) 
versus adjuvant VBT and chemotherapy (CT).  

Method: We retrospectively analyzed 199 women with endometrial cancer treated with VBT from 2006 to 2016 and included 
144 treated with VBT without external beam radiation therapy. Pelvic toxicities were graded according to Common 
Terminology Criteria for Adverse Events v4.03. Toxicity was assessed using univariate logistic regression. Fisher’s exact test 
was used to assess infrequent toxicities.  

Results: Median follow-up was 35 months. Of the 144 patients analyzed, 97 were treated with VBT and 47 with VBT + CT. The 
most common VBT dose was 22 Gy in 4 fractions prescribed to 0.5 cm depth. The most common CT regimen was carboplatin 
and paclitaxel. The most common toxicity was vaginal stricture, with 64 (44.5%) patients affected and 31.3% of patients with 
grade 2 and higher. The distribution of all grade toxicities with percentage grade ≥2 toxicity in parenthesis was as follows: 
diarrhea 11.1% (0%), cystitis 9% (1.4%), fatigue 6.3% (0.7%), dyspareunia 3.5% (1.4%), vaginal dryness 1.4% (0.7%), 
hematochezia 1.4% (0.7%), hematuria 1.4% (0%), and fistula 0% (0%). The odds ratio between VBT versus CT + VBT of 
developing vaginal stricture was not significant, 0.82 (95% CI 0.41–1.61, P = 0.56). Differences in fatigue, dyspareunia, 
diarrhea, and cystitis were not statistically significant (Table 1). Vaginal dryness, lower GI bleed, and hematuria were not 
significantly different with the addition of CT (P = 0.11, 0.99, and 0.55, respectively).  

Conclusion: The most common pelvic toxicity from VBT is vaginal stenosis with other toxicities being infrequent and 
generally grade 1. The addition of CT did not increase the rate of pelvic toxicity from VBT. 

Table 1: Binary logistic regression results for select toxicity outcomes. 

Toxicity Outcome 
VBT  VTB + CT  

Odds Ratio 95% CI p n (%) n (%) 
Any Toxicity 57 (58.8) 27 (57.4) 0.95 0.47 – 1.92 0.88 
Fatigue  8 (8.2) 1 (2.1) 0.24 0.03 – 1.99 0.19 
Dyspareunia* 3 (3.0) 2 (4.3) 1.39 0.23 – 8.63 0.72 
Diarrhea* 10 (10.3) 6 (12.8) 1.27 0.43 – 3.74 0.66 
Cystitis* 7 (7.2) 6 (12.8) 1.88 0.60 – 5.95 0.28 
*Reported Odds Ratios, 95% CIs, and p-values for Type were equivalent to Grade. N=144. 
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The palliative use of cyberknife radiotherapy in gynecologic malignancies: A single institution experience  
T. Picerno and M.E. Borowsky. Christiana Care Health System, Newark, DE, USA  

Objective: To examine the efficacy of CyberKnife radiotherapy (CKR) in the palliative treatment of patients with gynecologic 
malignancies.  

Method: A retrospective chart review was performed of all women at our institution who were treated with CKR for a 
metastasis of gynecologic origin. Data collected included primary diagnosis, previous therapies, indication for CKR, date and 
anatomic location of CKR treatment, pre- and post-treatment measurements by CT or MRI, and response to treatment 
according to symptom relief and RECIST criteria where available.  

Results: Fifteen women who were treated with CKR for a gynecologic malignancy were identified. Six women had the primary 
diagnosis of cervical carcinoma; 5 women the primary diagnosis of ovarian carcinoma; and 4 women the primary diagnosis of 
uterine cancer. Eight of the 15 had previously received whole pelvic radiation either as primary or adjuvant treatment, and all 
15 were previously treated with chemotherapy. Seven of the women were referred to CKR for palliation of pain, and 8 of the 
women were referred to slow or stop the progression of disease. Seven out of the 8 who were referred for palliation of pain 
experienced relief of their symptoms. One who experienced a new lumbar fracture at that same site continued to have pain. 
Fourteen of the 15 of the patients who were referred for control of disease progression had no further clinical progression at 
the treated site including 1 complete response, 2 partial responses, and 11 with stable disease by RECIST criteria. None of the 
patients discontinued treatment because of side effects. One patient, who had received prior whole pelvic radiation, 
experienced a fistula requiring a diverting colostomy after undergoing CKR.  

Conclusion: CKR can be a useful adjuvant treatment in the palliation of symptoms caused by recurrence of gynecologic 
malignancies, particularly in patients whose primary complaint is pain. It may also be useful to achieve local control in women 
whose disease has progressed through a conventional therapy. Treatment was tolerated well by all patients; only 1 
experienced a treatment-related complication. CKR can be useful for palliation of localized pain symptoms for patients who 
are not candidates for other treatment modalities.

 

401 - Poster Session  
A comparison between traditional packing and RadiaDyne balloon packing for patients receiving HDR brachytherapy 
for cervical cancer  
K.W. Quallsa, L. Rinkera, N. Dubala, J.T. Santosob, T. Tillmannsb, S. Pramanika and M.T. Balloa. aUniversity of Tennessee Health 
Science Center, Memphis, TN, USA, bUniversity of Tennessee West Clinic, Memphis, TN, USA  

Objective: To compare dosimetric data and complication rates in cervical cancer patients receiving HDR brachytherapy with 
either traditional packing or RadiaDyne® balloon packing.  

Method: Between 2012 and 2016, 100 patients were selected based on having completed 5 tandem and ovoid treatments and 
having no bladder or rectal involvement at the time of presentation.  

Results: The 100 patients were divided into 2 groups: 19 having all 5 procedures using balloon packing (BP group) and 81 
patients treated with some combination of balloon packing, gauze packing, and/or rectal retractors (TP group). There were no 
differences in local control or overall survival between the 2 groups, but the TP group experienced more significant 
complications requiring medical management (0% vs 28.4%, P = 0.005). There were a total of 500 tandem and ovoid implant 
procedures, also allowing for a comparison between 2 groups: 154 procedures using balloon packing (30.8%) and 346 using 
traditional packing. The goal was to deliver a dose of at least 600 cGy to point A, a dose of 460 cGy or less to the ICRU bladder 
point, and a dose of 410 cGy or less to the ICRU rectal point. Ninety-seven procedures achieved all 3 specified goals and were 
considered an optimal implant. An optimal implant was more common in the BP group (56/154 in BP group vs 41/346 in TP 
group, P < 0.001). The delivered dose to point A, the ICRU bladder point dose, and the ICRU rectal point dose was significantly 
better in the BP group when compared to the TP group (mean point A dose 580.6 cGy vs 569.1 cGy, P < 0.001; mean ICRU 
bladder dose 448.4 cGy vs 474.8 cGy, P = 0.001; mean ICRU rectal dose 362.3 cGy vs 396.5 cGy, P = 0.001). There were 40 
procedures resulting in suboptimal implants, an implant that did not achieve any of the specified goals. Only 5 of the BP 
procedures were considered completely suboptimal vs 35 of the TP procedures (P = 0.007).  



Conclusion: The delivered dose to point A was significantly higher and the ICRU bladder and rectal points were significantly 
lower in procedures using RadiaDyne® balloon packing. Using RadiaDyne® balloon packing for tandem and ovoid procedures 
not only resulted in more optimal implant dosimetry but also decreased complications.   
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Robotic-assisted placement of interstitial brachytherapy with a pelvic mesh sling to reduce gastrointestinal radiation 
toxicity in patients with gynecologic cancers  
A. Pyrzaka, N. Maddena, C. Aksub, R. Sadekc, C. Fergusona, B.J. Rungruangb, J. Munroea and S. Ghamandea. aGeorgia Reagents 
University, Augusta, GA, USA, bGeorgia Regents University, Augusta, GA, USA, cMedical College of Georgia, Augusta, GA, USA  

Objective: The purpose of this study was to evaluate reduction in volume of small bowel (SB) exposed to radiation during 
high-dose interstitial brachytherapy (HDR) via a Syed Neblett template (SNT) placed under robotic-assisted laparoscopy 
(RAL) with a concomitant bowel mesh suspension.  

Method: A single institution retrospective analysis identified patients who underwent HDR with SNT placed under RAL with 
concomitant polyglactin 910 bowel mesh suspension to elevate SB out of the pelvis for persistent/recurrent cervical and 
vaginal carcinoma. The volume of SB inferior to the sacroiliac joints was measured pre- and postoperatively by CT scan. Two 
radiologists independent of each other calculated SB volumes. A paired t test was used to calculate significance of SB volume 
reduction by the mesh placement. The incidence and severity of radiation toxicity were recorded.  

Results: A total of 18 patients were identified who had undergone RAL for instillation of HDR via SNT. Fifteen patients were 
included in the final analysis with a medial follow-up time of 14.3 months (range 1–54 months). Ten patients had cervical 
cancer (66.6%), and 5 patients had vaginal cancer (33.3%). Thirteen patients (86.7%) had squamous cell carcinoma. Six (40%) 
patients had recurrent disease, and 9 (60%) patients had persistent disease after chemo-radiation. Eleven (73%) patients had 
complete response, and 3 (20%) had recurrent/persistent disease after HDR. The median pre- and postoperative volumes of 
SB inferior to the SIJ were 156.5 cm3 and 79.cm3, respectively (mean difference = −91.04, t = −2.96, P = 0.01). The median 
absolute and relative reduction in SB volume was 43.96 cm3 and 51.05%, respectively. Four patients (26%) had acute 
radiation gastroenteritis (grades 1–3). None of the patients had any long-term sequelea from radiation enteritis through the 
follow-up period. (See Fig. l.)  

Conclusion: Radiation gastroenteritis is a common and severe sequelae of HDR. This novel approach to the installation of SNT 
using a RAL to guide needle placement and place a bowel-suspending mesh appears to reduce the amount of SB exposed to 
unnecessary radiation and reduce potential side effects. Given the results of this pilot study, further large-scale clinical trials 
should be conducted to evaluate its efficacy. 

 

Fig. 1. Coronal CT images of small bowel in pelvis before(A) and after(B) mesh placement; Small bowel contour is outline by 
blue line.  
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Analysis of adjuvant therapy in patients with clear cell endometrial carcinoma: An analysis of the National Cancer 
Data Base (NCDB)  
K. Nietoa, W. Adamsa, A. Bloca, S. Groverb, W. Smalla and M. Harkenridera. aLoyola University Medical Center, Maywood, IL, USA, 
bUniversity of Pennsylvania, Philadelphia, PA, USA  

Objective: To assess the impact of adjuvant treatment on the survival of patients with nonmetastatic clear cell endometrial 
carcinoma (CCC).  

Method: A total of 3,425 patients with nonmetastatic CCC were identified within the National Cancer Data Base. Univariable 
frailty survival analysis (UVA) that allowed for clustering of patients within their treatment facility type was used to determine 
the effect of sociodemographic factors and comorbidity on time to death. Patients were divided into 6 treatment groups: 
hysterectomy (HYS) alone; HYS and vaginal brachytherapy (VBT); HYS + chemotherapy (CT); HYS and external beam radiation 
therapy (EBRT); HYS + CT + EBRT; and HYS + CT + VBT. Multivariable analysis was used to estimate the adjusted impact of 
adjuvant therapy on survival.  

Results: The following were significant predictors of time to death on UVA: black race (vs white), HR 1.4 (95% CI, 1.2–1.6; P < 
.001); Medicare, HR 2.3 (95% CI, 2.0–2.6; P < .001); Medicaid, HR 1.5 (95% CI, 1.1–2.0; P = .01); no high school diploma, HR 1.3 
(95% CI, 1.1–1.5; P = .002); greater Charlson-Deyo comorbidity count, HR 1.4 (95% CI, 1.3–1.6; P < .001); older age, HR 1.06 
(95% CI, 1.05–1.06; P < .001); and greater tumor size, HR 1.01 (95% CI, 1.01–1.02; P < .001). After controlling for these factors, 
there was no significant improvement in survival with the addition adjuvant treatment to HYS (P = .73). Table 1 shows HR for 
the various adjuvant treatment groups.  

Conclusion: In this study, additional therapy did not have a statistically significant effect on survival among patients with CCC, 
even after controlling for stage. Sociodemographic factors such as race, education, and government insurance and patient 
factors of increased comorbidity and older age were significant factors in time to death. 

Table 1. Time to death. 

Treatment (vs Hysterectomy) Adjusted Hazard Ratio 95% CI p Lower Upper 
HYS + VBT 0.92 0.61 1.4 0.67 
HYS + CT 1.04 0.80 1.3 0.79 
HYS + EBRT 1.1 0.870 1.5 0.36 
HYS + CT + EBRT  0.89 0.64 1.2 0.48 
HYS + CT + VBT  0.87 0.55 1.4 0.53 

Note: Valid N = 1,224 (with 497 deaths).  Overall model significance p < .001.  These estimates are adjusted holding constant 
race, cancer stage, geographic education attainment, Charlson-Deyo comorbidity count, age, and tumor size. 
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Primary radiation as initial management in endometrial cancer  
V.M. Wagnera, E.A. Salinasb, S.L. Motta, W. Suna and M.J. Goodheartb. aUniversity of Iowa, Iowa City, IA, USA, bUniversity of Iowa 
Hospitals and Clinics, Iowa City, IA, USA  

Objective: Patients with endometrial cancer are often elderly and obese and/or have multiple medical comorbid conditions 
precluding them from undergoing surgery. Primary radiation therapy (RT) is an effective alternative option for patients with 
inoperable uterine cancer, but there is a paucity of data regarding patient selection factors, RT techniques, and toxicity. The 
aim of this study was to evaluate different radiation modalities in patients undergoing primary RT for endometrial cancer and 
to evaluate for differences in toxicities, recurrence rates, and overall survival.  

Method: The Cancer Registry database was searched for all patients diagnosed with endometrial cancer and treated with 
primary RT from 2000 to 2015. Patients (n = 89) were analyzed for demographic, clinicopathologic, and outcome variables. 
Clinical data were extracted, and the patients were grouped according to RT technique: external beam radiation (EBRT), EBRT 
with intravaginal brachytherapy (HDR), and EBRT with intensity-modulated radiation therapy (IMRT). Survival probabilities 
were estimated, and differences in survival and complications were tested using the log rank and Fisher’s exact tests, 
respectively.  



Results: Characteristics cited as the reason for choosing primary RT included morbid obesity (42.9%), advanced age (8.3%), 
medical comorbid conditions (46.4%), and social factors (2.4%). The 5-year overall survival estimate for all patients was 35%. 
Patients receiving EBRT with a boost (HDR or IMRT) had a higher total radiation dose (P < 0.01) but no difference in 
recurrence-specific or overall survival. There were no major or minor complications noted in the EBRT group, but there were 
4 major and 5 minor complications in the EBRT-boost groups; however, this was not statistically significant (P = 0.90).  

Conclusion: Several different radiation techniques and dosages are utilized for inoperable endometrial cancer, and specific 
therapy is often dictated by tumor geometry, medical comorbid condition, and location of disease. This study demonstrates 
that boosting the total radiation dose via the addition of HDR and/or IMRT may not improve recurrence-specific or overall 
survival and may increase toxicities. 
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Is this resectable? Validation and refinement of a CT model to predict residual disease and surgical complexity in 
advanced ovarian cancer  
A. Kumara, S. Wallacea, M. McGreeb, A.L. Weaverb, R.S. Suidanc, S. Sheedyb, D.S. Chid, B. Kimb and B.A. Clibyb. aMayo Clinic College 
of Medicine, Rochester, MN, USA, bMayo Clinic, Rochester, MN, USA, cThe University of Texas MD Anderson Cancer Center, Houston, 
TX, USA, dMemorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: Treatment planning requires accurate estimation of surgical complexity (SC) and residual disease (RD) at primary 
debulking surgery (PDS) for ovarian cancer (OC). We sought to independently validate and refine 2 published computerized 
tomography (CT) prediction models.  

Method: We included stage IIIC/IV OC patients who underwent PDS from 2003 to 2011. Models from an expert center, which 
included radiographic and clinical variables to predict no gross RD (NGR) and RD >1 cm, were applied to our cohort. Two 
radiologists scored CTs.  

Results: A total of 276 patients were eligible, and RD was NGR, 49.3%; RD ≤1, 41.3%; and RD > 1, 9.4%. The expected rates 
from the published model to predict NGR were consistent with the rates observed in our cohort (Table 1). However, we were 
unable to independently validate the published model to predict RD > 1 cm. To refine each of these models, we removed 
clinical variables to confine analysis to those factors specific to resectability, not surgical fitness. We identified 5 independently 
significant predictors for any RD versus NGR: gastrohepatic/portahepatic (GH/PH) lesions, adjusted odds ratio (aOR) = 3.4; 
small bowel (SB) mesenteric lesions, aOR = 2.3; omental lesion. aOR = 2.6; ascites, aOR = 3.1; and diffuse peritoneal thickening 
(DPT), aOR = 1.9. We identified 3 factors independently associated with RD >1 cm: GH/PH lesion, aOR = 3.1; SB mesenteric 
lesion, aOR = 2.5; and abdominal wall lesion, aOR = 4.1. To most accurately determine true surgical limiters to NGR and to 
examine CT ability to predict SC, we confined the analysis to 107 cases in which surgical decision would be least likely to be 
limited by patient status: women <70 years and ASA <3. GH/PH lesions (aOR = 6.0), perihepatic lesion (aOR = 2.6), and ascites 
(aOR = 4.4) negatively predicted NGR and are likely true surgical barriers. These same factors predict high SC in patients with 
RD < 1 cm (c-index of 0.70).  

Conclusion: We validate a published CT model to predict NGR in an independent center; the model is not valid for RD > 1 cm 
versus RD ≤ 1 cm, which remains an important surgical endpoint. Factors such as age and ASA are important in preoperative 
decision-making regarding fitness for surgery. However, the removal of such factors allows a more reliable model of CT 
criteria to predict RD and SC. These data can be used once a patient is deemed fit for surgery in order to predict technical 
resectability. 

Table 1.  Validation of model to predict any gross residual disease versus no gross residual disease. 

Total predictive 
value score 

Predicted rate with any 
RD based on the 
published model 

Study cohort (N=276) 
No. of 

patients 
Observed rate with any RD 

0-2 45% 101 23.8% (15.9-33.3%) 
3-5 68% 107 57.0% (47.1-66.5%) 
6-8 87% 44 79.5% (64.7-90.2%) 
≥9 96% 24 83.3% (62.6-95.3%) 
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Cardiophrenic lymph nodes in advanced ovarian cancer: A frequent, important and ignored metastatic site  
I. Mert, A. Kumar, S. Sheedy, A.L. Weaver, M. McGree, B. Kim and B.A. Cliby. Mayo Clinic, Rochester, MN, USA  

Objective: Advanced ovarian cancer (OC) not uncommonly spreads to cardiophrenic lymph nodes (CPLNs), particularly in 
patients with upper abdominal disease. Enlarged CPLNs are typically visible on preoperative imaging. However, there is 
minimal literature regarding the clinical significance of enlarged CPLNs in the context of abdominal debulking. We 
investigated the prognostic impact of enlarged CPLNs detected at preoperative CT scans.  

Method: Patients undergoing primary debulking surgery (PDS) for stage IIIC/IV OC between 2003 and 2011 with a 
preoperative abdominopelvic CT scan that included the lower chest within 90 days prior to surgery were eligible. Scans were 
reviewed by 2 blinded radiologists. We defined enlarged CPLNs as any supradiaphragmatic lymph nodes >10 mm on short axis 
with radiologic characteristics suspicious for involvement. Enlarged CPLNs detected on preoperative scans was not a criterion 
for stage IV disease. We compared overall survival (OS) with respect to residual disease and presence of enlarged CPLNs using 
the log rank test.  

Results: A total of 276 patients were eligible with a median age of 64 years. Most cases were serous histology (85.5%), and 66 
(23.9%) had stage IV disease. CPLNs were more than 10 mm in 31 (11.2%) of patients. CPLNs were removed in only 1/31 
cases as part of PDS. For women with no gross residual disease (NGR) abdominal disease, 9% (12/136) had enlarged CPLNs. 
For these women, OS was worse when enlarged CPLNs were present (median OS, 38.4 vs 69.6 months, respectively, P = 0.08). 
For women with gross abdominal residual disease (RD), 14% (19/140) had enlarged CPLNs. For these women, there was no 
impact on OS when compared to those without enlarged CPLNs (28.5 vs 26.6 months, P = 0.53). In the absence of enlarged 
CPLNs, NGR was associated with significantly improved OS (69.6 vs 26.6 months, P < 0.001). However, the presence of 
enlarged CPLNs lessened the survival benefit of NGR abdominal disease relative to patients with RD (38.4 vs 28.5 months, P = 
0.71) (Fig. 1).  

Conclusion: Cytoreduction to NGR abdominal disease was associated with dramatically improved OS, but only in patients 
without enlarged CPLNs. This is consistent with prior studies and suggests that enlarged CPLNs should be removed as part of 
complete cytoreductive surgery given the minimal morbidity. Longer-term prospective studies on the impact of removal of 
these nodes will be required. 

 
Fig. 1.  Kaplan- Meier curves of patients with and without enlarged CPLNs in groups with NGR and RD. 
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Interventional radiologic therapies for the treatment of ovarian metastases  
B.L. Manning-Geista, J. Levyb and B.B. Benignoc. aBrigham and Women's Hospital/Harvard Medical School, Boston, MA, USA, 
bNorthside Hospital, Atlanta, GA, USA, cUniversity Gynecologic Oncology, Atlanta, GA, USA  

Objective: Many gynecologic oncologists pursue secondary debulking of ovarian metastases, but complete resection can be 
difficult due to surgical inaccessibility, especially in hepatic sites. This study describes characteristics, complications, and 
outcomes of a patient cohort undergoing interventional radiologic (IR) procedures as an alternative to secondary surgical 
debulking.  

Method: We reviewed 19 patients who underwent 27 IR procedures for hepatic ovarian metastases between March 2011 and 
June 2016. Statistics were calculated with IBM SPSS Version 22.0. Medians are presented with the interquartile range (IQR).  

Results: The study observation interval had a median of 50.0 months (IQR 13.0–44.0 months). In total, 27 IR procedures were 
performed, 21 of which were for tumor eradication, including 11 radiofrequency ablations, 4 cryoablations, 4 microwave 
ablations, and 2 combined microwave/chemoembolizations. For palliation, 3 chemoembolizations and 3 radioembolizations 
occurred. Overall, patients had a median age of 69.0 years (IQR 58.0–71.0 years). All treated tumors were secondary 
recurrences: the median time from initial presentation to initial attempt at IR intervention was 35.0 months (IQR 6.0–264.0 
months). The median tumor diameter was 2.0 cm (IQR 1.5–4.3 cm). Overall, 73.9% of patients had 1 metastasis; 17.4% had 2 
metastases; and 8.7% had 3 metastases treated. The most common side effect was right upper quadrant pain, seen in 20.0% of 
patients, while pneumothorax occurred in 7.4% of patients. There was complete survivorship at 30 days. For the 21 patients 
with a goal of eradication, malignancy recurred in 76.2%. The median time to recurrence was 14.0 months (IQR 6.0–22.0 
months). The median disease-free interval among patients who did not recur by the study’s end date was 18.0 months (IQR 
11.5-32.0 months). Recurrent tumors arose in prior sites of intervention in 61.5% of cases, while 23.1% of recurrences arose 
in a separate area of the liver; 7.7% developed in the lung; and 7.7% occurred in the bowel.  

Conclusion: IR procedures represent a promising new treatment strategy for ovarian metastases to the liver. Although further 
study is required, initial data suggest that IR procedures have low morbidity and mortality and may offer patients progression- 
and disease-free survival.   

 

408 - Poster Session  
Enhanced recovery after surgery interactive audit system for gynecologic oncology surgery: Importance of measuring 
protocol element compliance (you don't know what you don't measure)!  
G. Nelsona and A.D. Altmanb. aTom Baker Cancer Centre, Calgary, AB, Canada, bWinnipeg Health Sciences Centre, Winnipeg, MB, 
Canada  

Objective: Implementation of enhanced recovery after surgery (ERAS) pathways outside gynecology has resulted in a 
reduction in hospital length of stay (LOS) and surgical complications, the net result being cost savings to the health care 
system. With the recent publication of ERAS guidelines in gynecologic/oncology, centers are looking to obtain similar benefits 
with implementation. Auditing compliance, however, has proven to be essential to successful implementation of an ERAS 
program. The ERAS Interactive Audit System has been developed to measure compliance with the new guidelines. The 
objective of this study was to evaluate the new audit system and report on clinical outcomes and protocol compliance from 2 
centers actively implementing an ERAS program.  

Method: Data from 52 patients undergoing laparotomy (26 debulking [Db]; 26 staging [Stg]) at 2 cancer centers were entered 
into EIAS. A total of 120 data fields were captured per patient spanning the pre-, intra-, and postoperative phases of surgical 
care. Average LOS, complications, and compliance with the guidelines were reported.  

Results: Average LOS for the Db and Stg groups was 10 and 5 days, respectively. More complications were observed in the Db 
group than in the Stg group (higher surgical, cardiovascular, and infectious complications). Only 1 patient in the Db group 
required intensive care unit admission. For the groups combined, high-level compliance was observed for the following ERAS 
protocol elements: avoidance of bowel preparation (96.2%), avoidance of preoperative sedative medication (100%), 
thrombosis prophylaxis (80.8%), aggressive postoperative nausea/vomiting prophylaxis (95.7%), and avoidance of resection 
site drainage (96.2%). Poor compliance was observed for early termination of urinary drainage (57.7%), mobilization on day 
of surgery (61.5%), early termination of intravenous fluids (11.5%), and introduction of solid food on day of surgery (25%).  



Conclusion: Despite formal implementation of an enhanced recovery protocol, audit of compliance with protocol elements 
showed widespread differences in uptake. This study emphasizes the importance of continued audit and feedback allowing the 
clinical team to iterate toward improved protocol compliance that theoretically should translate into improved patient 
outcomes.  
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Feasibility, safety and clinical outcomes of cardiophrenic lymph node resection in advanced ovarian cancer  
R.A. Cowan, J.H. Tseng, V. Murthy, R. Srivastava, K. Long Roche, O. Zivanovic, G.J. Gardner, D.S. Chi and Y. Sonoda. Memorial 
Sloan Kettering Cancer Center, New York, NY, USA  

Objective: Surgical resection of enlarged cardiophrenic lymph nodes (CPLNs) in the setting of primary treatment for advanced 
ovarian cancer has not been widely studied. The objective of this study was to report a cohort of patients who underwent 
CPLN resection at a single institution.  

Method: With institutional review board approval, all patients with stage IIIB-IV ovarian cancer who underwent primary 
cytoreductive surgery for high-grade epithelial ovarian cancer from January 2001 to December 2013 were identified. Patients 
who underwent CPLN resection composed the study cohort. Clinical and pathological data were collected. Appropriate 
statistical tests were performed.  

Results: There were 54 patients who underwent CPLN resection. Enlarged CPLNs were documented on the preoperative 
radiologic imaging in all cases. The median diameter of the enlarged CPLN was 1.3 cm (range 0.6–2.9). The median age was 59 
years (range 41–74). Forty-eight patients (88.9%) underwent transdiaphragmatic resection either by gynecologic oncologist 
or a consulting physician, while 6 (11.1%) underwent a VATS procedure by a thoracic surgeon. A median of 3 nodes (range 1–
23) was resected. A median of 2 nodes (range 0–22) was positive for metastatic disease. Of 54 patients, 51 (94.4%) had nodes 
positive for metastatic disease. Fifty-one patients (94.4%) had a chest tube placed at time of procedure and median time to 
removal was 4 days (range 2–12). Peritoneal carcinomatosis was present in 44 patients (81.4%). Twenty-three (43%) patients 
experienced a general postoperative complication; however, only 4 (7%) were directly related to the thoracic procedure. 
Median time to adjuvant chemotherapy was 40 days (range 19–205). All patients were optimally cytoreduced, and 30 (55.6%) 
had no visible residual disease. Median progression-free survival was 17.2 months (95% CI 12.6–21.8). Median overall 
survival was 70.1 months (95% CI 51.2–89.0).  

Conclusion: Enlarged CPLN can be identified on preoperative imaging and may be indicative of metastases. CPLN metastases 
can be resected to document extra-abdominal disease and to obtain an optimal cytoreduction. In the proper setting, CPLN 
resection can be performed safely and does not delay chemotherapy.  
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Impact of consistent intraoperative assessment on predicting tumor size, myometrial invasion, and cervical 
involvement: Results from an observational cohort  
B.Q. Smith, J.D. Boone, E.D. Thomas, T.B. Turner, G. McGwin, A.M. Stisher, C.A. Leath III and W.K. Huh. University of Alabama at 
Birmingham, Birmingham, AL, USA  

Objective: The initial treatment for endometrial cancer (EC) involves surgical resection as well as a staging procedure. 
Attempts have been made to determine which patients are at an increased risk of lymph node metastasis in an effort to avoid 
lymphadenectomy and its associated morbidity. No study to date has evaluated a surgeon’s use of the Mayo Criteria 
intraoperatively to determine the need for lymphadenectomy. The goal of this study is to assess the reliability of 
intraoperative uterine assessment compared to final pathologic evaluation in patients with EC and whether assessment 
improves with experience.  

Method: Following institutional review board approval, a prospective study of women surgically managed with biopsy proven 
complex atypical hyperplasia (CAH) or EC between March 2015 and September 2016 was performed. Demographics, 
preoperative biopsy results, procedure, intraoperative and final pathologic evaluation of lesion size, myometrial invasion, and 
lower uterine segment/cervical involvement were abstracted. The level of agreement between intraoperative and final 
pathologic evaluation of tumor involvement of the uterus was determined using κ statistics and intraclass correlation 
coefficient (ICC).  

Results: A total of 240 patients with a preoperative diagnosis of CAH or EC were included, 61 (25.4%) with CAH and 179 
(74.6%) with EC. Mean age was 62.65 ± 10.5 years, and mean BMI was 37.2 ± 10.7. The majority of women were Caucasian 



(67%). Two hundred five (85.4%) patients underwent a laparoscopic or robotic hysterectomy, and 35 (14.6%) underwent an 
exploratory laparotomy. Two hundred twenty two (92.5%) patients had EC, and 18 (7.5%) patients had CAH on final 
pathology. There was a fair correlation between intraoperative estimation of myometrial invasion (κ = 0.37). Moderate 
correlation exists between intraoperative estimation of lower uterine segment/cervical involvement (κ = 0.61). There was a 
strong correlation between intraoperative tumor size assessment and final path (ICC = 0.75). Intraoperative correlation of 
tumor size was similar for the first half of the cohort (κ = 0.50) and the second half (κ = 0.46).  

Conclusion: Myometrial invasion is difficult to evaluate grossly and thus should not be relied upon. Cervical involvement and 
tumor size are more readily identified and can be utilized intraoperatively to aid in determining the need for a staging 
procedure. Intraoperative assessment does not appear to improve with experience.  
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A comparison of robotic laparoendoscopic single site vs robotic multiport hysterectomy and sentinel lymph node 
mapping for low grade endometrial cancer: Surgical outcomes and cost analysis  
L.A. Moukarzela, A.N. Fadera and E.J. Tanner IIIb. aJohns Hopkins School of Medicine, Baltimore, MD, USA, bJohns Hopkins Hospital, 
Baltimore, MD, USA  

Objective: To compare operative times, surgical outcomes, and costs of robotic laparoendoscopic single-site (R-LESS) versus 
multiport robotic-assisted total laparoscopic hysterectomy (TLH) with sentinel lymph node (SLN) mapping for low-grade 
endometrial cancer.  

Method: All patients with a BMI <30 kg/m2 and a diagnosis of complex atypical hyperplasia (CAH) or low-grade endometrial 
cancer undergoing robotic-assisted TLH and SLN mapping without pelvic lymphadenectomy according to an institutional 
algorithm between 2012 and 2016 were identified. Outcomes were compared for R-LESS versus multiport robotic approaches.  

Results: Twenty-seven patients meeting inclusion criteria underwent robotic-assisted TLH with SLN mapping using either an 
R-LESS (n = 14) or multiport (n = 13) approach. Patient demographics and prior surgical history were well balanced between 
groups. Median operative and console times were equivalent with R-LESS versus multiport procedures (175 vs 184 minutes, P 
= 0.61; 136 vs 140 minutes, P = 0.12; respectively). Uterine weights and estimated blood loss were also equivalent (111.3 vs 
83.8 grams, P = 0.33; 50 vs 50 mL, P = 0.34; respectively). Successful bilateral SLN mapping occurred in 85.7% of R-LESS 
procedures and 76.9% of multiport procedures (P = 0.79). No intraoperative or 30-day complications were encountered, and 
all patients were discharged within 23 hours of surgery. A cost analysis demonstrated significantly lower mean total operative 
costs for R-LESS versus multiport robotic-assisted TLH with SLN mapping ($13,199 vs $15,573, P < 0.05).  

Conclusion: For patients with a low BMI and a diagnosis of either CAH or low-grade endometrial cancer undergoing robotic-
assisted TLH and SLN mapping, R-LESS appears to result in equivalent surgical outcomes versus multiport robotics while 
offering a more cost-effective option. Further research is needed to determine the potential benefits of R-LESS in the 
gynecologic oncology setting.  
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Local cervical recurrence after radical trachelectomy for early-stage cervical cancer: Is completion hysterectomy 
necessary?  
M. Shindo, M.M. Leitao, G.J. Gardner, E. Jewell, D.S. Chi, N.R. Abu-Rustum and Y. Sonoda. Memorial Sloan Kettering Cancer 
Center, New York, NY, USA  

Objective: To determine the incidence of local recurrence in patients who underwent fertility-preserving radical 
trachelectomy for early-stage cervical cancer and to report the results of patients who underwent a completion hysterectomy.  

Method: Under institutional review board approval, we analyzed all patients who underwent a planned radical vaginal 
trachelectomy (RVT), radical abdominal trachelectomy (RAT), or robotic-assisted radical trachelectomy (RRT) between 
November 2001 and October 2015 at a single institution. Patients who maintained the uterus after the planned procedure 
composed the study cohort. Recurrences of both preinvasive and invasive conditions in the remaining cervix were classified as 
a local recurrence. Standard statistical tests were used.  

Results: A total of 141 patients who had a planned RVT were identified, and 121 patients underwent fertility-sparing surgery: 
RVT (50), RAT (52), or RRT (19). Fourteen patients (12%) required adjuvant chemo-RT for pathologic risk factors. The median 
follow-up time was 57.9 months (range 1.2–150.9). Eight patients (7%) had recurrences. Median time to recurrence was 8.6 



months (range 3.7–73), and 3 patients (2.5%) died of disease. Four patients (50%) had recurrences isolated in the remaining 
cervix (CIN 2/3, 2; adenocarcinoma, 2). One had received adjuvant chemo-RT. All 4 underwent completion hysterectomy, 
revealing the following pathology: benign, 3; extensive ACIS, 1. The 5-year recurrence-free survival rate was 94% (SE 2.2). 
Eleven additional patients (9%) had a completion hysterectomy for various other reasons, and all had benign pathology.  

Conclusion: Local cervical recurrence of preinvasive or invasive carcinoma after radical trachelectomy is rare but accounted 
for half of all the recurrences in this study. The role of completion hysterectomy for oncologic safety is limited in this group of 
patients.  
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Laparoendoscopic single-site (LESS) surgery for adnexal masses in a gynecologic oncology practice  
L.J. Moultona, A.M. Jerniganb and C.M. Michenera. aCleveland Clinic, Cleveland, OH, USA, bCleveland Clinic Foundation, Cleveland, 
OH, USA  

Objective: To describe surgical outcome and hernia rate after laparoendoscopic single-site surgery (LESS) for removal of 
adnexal masses in patients referred to a gynecologic oncologist.  

Method: A retrospective, single-institution study was performed for patients who underwent LESS for removal of adnexal 
masses from 2007 to 2015. χ2 tests and t tests were used for univariate analyis; Kaplan-Meier and Cox proportional hazards 
determined time to hernia development.  

Results: A total of 335 surgeries were performed in 332 patients. Mean age and BMI were 54.6 years and 29.4 
kg/m2, respectively. Most women were Caucasian (85.3%), African-American (12.9%), and ASA class II/III (96.2%). Majority 
of patients underwent right and left salpingectomy (79.7% and 80.9%, respectively) with right and left oophorectomy (78.5% 
and 75.8%, respectively); others underwent hysterectomy (28.4%), pelvic (4.2%)/paraaortic lymphadenectomy (3.6%), and 
cystoscopy (26.9%). The mean size was 6.8 ± 3.6 cm (range 0.5–24.3 cm) with 11.6% and 69.0% characterized as simple and 
complex, respectively. Of all the masses, 87.8% were benign, 7.1% were malignant, and 5.0% were borderline tumors. Benign 
masses were physiologic (38.6%), endometriomas (11.9%), and dermoid cysts (9.5%). In malignant cases, serous carcinoma 
was the most frequent histology (37.8%). Rate of adverse outcomes within 30 days, including reoperation (0.0%), 
intraoperative injury (1.5%), VTE (0.0%), and transfusion (0.6%), were low. Development of incisional cellulitis was 
infrequent (4.7%); increased EBL was predictive (P = 0.031); age, BMI, and smoking were not. Increased OR time (P = 0.011), 
higher ASA class (P = 0.025), diabetes (P = 0.043), non-white race (P = 0.044), hand assist (P = 0.045), and mass complexity 
(P = 0.035) were associated with readmission for surgical complications. Rate of incisional hernia was 3.9%; mean occurrence 
was 486.9 ± 547.6 days. Diabetes (P = 0.03) and obesity (P = 0.03) were significant predictors for hernia; mass complexity (P = 
0.31), ASA class (P = 0.83), smoking (P = 0.78), and prior abdominal surgeries (P = 0.37) were not.  

Conclusions: In patients undergoing LESS for removal of adnexal masses in a gynecologic oncology practice, rate of benign 
disease is high. The incidence of short-term adverse outcomes is low. LESS removal of adnexal masses is feasible and safe, with 
favorable surgical outcomes and low hernia rate.  
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Trocar site hernia formation in patients undergoing robotically assisted and non-robotically assisted laparoscopic 
staging surgery for endometrial cancer  
P. Cybulskaa, M.B. Schiavonea, B. Sawyerb, M. Bielena, G.J. Gardnera, O. Zivanovica, K. Long Rochea, C.L. Browna, E. Jewella and 
M.M. Leitaoa. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bUniversity of California Irvine Medical Center, 
Orange, CA, USA  

Objective: To compare the incidence of trocar site hernia formation in women undergoing robotic-assisted laparoscopy (RBT) 
versus traditional laparoscopy (LSC) for endometrial cancer and to identify possible risk factors for trocar site hernia in 
minimally invasive surgery (MIS) for endometrial cancer.  

Method: We retrospectively identified patients who underwent MIS staging for endometrial cancer at our institution from 
January 2009 to December 2012. Data collection involved a review of all operative notes, postoperative follow-up visit notes, 
and postoperative imaging reports. Appropriate statistical tests were used.  

Results: A total of 760 patients underwent surgical staging for endometrial cancer (LSC, 193; RBT, 567). Median age was 61 
years (range, 33–90). Median BMI was 28.5 kg/m2 for LSC (range, 16.6–67.6) and 29.5 kg/m2 for RBT (range, 17.9–66) (P = 



0.8). A trocar site hernia occurred in 16 patients (2.1%), and none occurred immediately postoperatively. A trocar site hernia 
occurred in 11 (1.9%) of 567 RBT cases and in 5 (2.6%) of 193 LSC cases (P = 0.6). Median time to hernia diagnosis was 18 
months (range, 3–49) and 13 months, respectively (P = 0.5). All hernias in the LSC cohort were at the camera trocar site. In the 
RBT cohort, 10 hernias developed at the camera trocar site and 1 in a lateral trocar site. Surgical repair of hernia was done in 1 
(0.5%) LSC case and 4 (0.7%) RBT cases (P = 0.8). No hernia in either group required urgent intervention. Only BMI was 
associated with development of hernia. The median BMI for patients who developed a hernia was 36.5 kg/m2 (range, 23.3–
55.2) compared to 29 kg/m2 (range, 16.6–67.6) for those who did not (P = 0.02). A hernia was diagnosed in 7 (6.9%) of 101 
cases with BMI ≥ 40 kg/m2 compared to 9 (1.4%) with BMI < 40 kg/m2 (P = 0.001).  

Conclusion: The rate of trocar site hernia following MIS for endometrial cancer is low. RBT compared to LSC does not increase 
the rate of hernia formation. Increasing BMI is associated with the development of postoperative trocar site hernia.
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Impact of adjuvant chemotherapy in patients with FIGO stage I ovarian clear cell cancer in the platinum era: 
A Surveillance, Epidemiology, and End Results cohort study, 2000-2013  
A. Oseledchyka, M.M. Leitaoa, C. Aghajanianb, Y. Sonodaa, R.R. Barakata, D.S. Chia, N.R. Abu-Rustuma, K. Long Rochea, G.J. Gardnera 
and O. Zivanovica. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bWeill Cornell Medical College, New York, NY, 
USA  

Objective: Ovarian clear cell carcinoma (OCCC) accounts for 5%–10% of all ovarian cancers and represents a distinct etiology 
and biology compared to the more common high-grade serous carcinoma. It remains unclear whether adjuvant platinum-
based therapies in FIGO stage I OCCC offer a benefit. We sought to assess the outcomes of patients with FIGO stage I OCCC 
based on the use of adjuvant therapy using a national database.  

Method: Data from the Surveillance, Epidemiology, and End Results database, covering a period between 2000 and 2013, 
were used for analysis. Patients diagnosed with FIGO stage II-IV/ unknown stage were excluded. Patient characteristics were 
compared using the χ2 test, and predictors of the use of chemotherapy were determined by binary logistic regression. Overall 
survival (OS) was estimated using the Kaplan–Meier method and compared using the log rank test. A Cox proportional hazard 
model was applied for multivariate survival analysis.  

Results: A total of 1,204 FIGO stage I OCCC cases were identified. The median age was 55 years. Overall, 849 patients (71%) 
were treated with adjuvant chemotherapy. The use of adjuvant chemotherapy was associated with younger age, higher 
substage (IA vs IB vs IC), and more recent diagnosis. The 5-year OS rate for patients who did not receive adjuvant 
chemotherapy was 83% (SE 2.3%) versus 86% (SE 1.4%) for those who did (P = 0.36). No significant effect of adjuvant 
chemotherapy on OS was observed in any substage, including stage IC. The 5-year OS rate in patients diagnosed with FIGO 
stage IC was 82% (SE 4.3%) for those who did not receive chemotherapy compared with 86% (SE 2.1%) for those who did (P 
= 0.69). On multivariate analysis, only age was independently associated with OS (HR = 1.128, 95% CI 1,013–1,128, P = 0.015), 
whereas the use of adjuvant chemotherapy was not associated with improved OS (HR = 0.95, 95% CI 0.69–1.31, P = 0.75).  

Conclusion: The use of adjuvant chemotherapy was not associated with improved OS in patients with FIGO stage I OCCC in the 
SEER database. New biomarkers are needed to define which patient will benefit from adjuvant treatment in patients with 
stage I disease.
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Utility of indocyanine green (ICG) dye with Firefly fluorescence imaging alone or combined with methylene blue dye 
for detection of sentinel lymph nodes in endometrial and cervical cancer, and discriminative ability for detecting 
metastases  
E.M. Saloma, F. Rahimb, Y. Mendezb and E. Brandc. aFlorida International University, Miami Springs, FL, USA, bFlorida 
International University College of Medicine, University Park, FL, USA, cGynecologic Oncology Associates, Fort Lauderdale, FL, USA  

Objective: First, to determine the detection rate of sentinel lymph nodes (SLNs) using indocyanine green (ICG) dye with 
Firefly fluorescent imaging alone or combined with methylene blue (MB) dye. Second, to determine the sensitivity, specificity, 
positive and negative predictive values, and likelihood ratios of SLNs for metastatic disease. 

Method: This was a retrospective cohort study of 67 patients with endometrial and cervical cancer treated with the da Vinci 
robotic platform. SLN biopsies using ICG with Firefly alone or combined with MB dye were performed of the pelvic and/or 
paraaortic lymph node chain. Twenty-four patients had ICG alone, and 43 patients had both ICG and MB.  



Results: Most patients in the ICG only and ICG + MB groups had a postoperative diagnosis of endometrial cancer and had low-
stage, low-grade tumors. Per patient, bilateral detection rates (DRs) in the ICG only and ICG + MB groups were 67% (95% CI 
47%–86%) and 56% (95% CI 41%–71%), respectively. In the ICG only group, SLNs had a sensitivity of 100% (95% CI 20.7%–
100%), negative predictive value of 100% (95% CI 85.1%–100%), and a likelihood ratio for a negative result of 0. In the ICG + 
MB group, sensitivity was 0% (95% CI 0%–56.2%), NPV 92.1% (95% CI 79.2%–97.3%), and LR(-) 1.14. 

Conclusions: ICG with Firefly alone was better than combined with MB dye resulting in improved detection rates, sensitivity, 
and negative predictive value. SLNs in the ICG only group had sensitivity, NPV, and LR(-) sufficient to rule out metastatic 
disease in non-SLNs. Although these results are promising, confidence intervals were wide. Further studies should attempt to 
increase precision with larger sample sizes to confirm these results.

 

417 - Poster Session  
Short- and long-term surgical outcomes for single-port risk reducing salpingo-oophorectomy with and without 
hysterectomy  
C.E. Carra, L.J. Moultonb, A.M. Jerniganc, L. Freemand and C.M. Michenerb. aThe Cleveland Clinic Foundation, Cleveland, OH, USA, 
bCleveland Clinic, Cleveland, OH, USA, cCleveland Clinic Foundation, Cleveland, OH, USA, dCase Western Reserve, MacDonald 
Women's Hospital, Cleveland, OH, USA  

Objective: To describe outcomes after laparoendoscopic single-site (LESS) salpingo-oophorectomy (SO) with or without 
hysterectomy for reduction of ovarian, breast, or endometrial cancer risk.  

Method: Women at high risk for gynecologic cancers or with a diagnosis of breast cancer who underwent a LESS BSO with or 
without hysterectomy between 2007 and 2015 were identified. Descriptive statistics and univariate analyses were performed.  

Results: Of 200 patients identified, 32.5% were BRCA1, 21% were BRCA2, 7% were HNPCC, and 8.5% had a strong family 
history without identifiable genetic syndrome. Among the 129 patients (64.5%) with breast cancer history, 50.3% were 
positive for BRCA1 and 32.5% for BRCA 2. The mean age and BMI were 50.6 years and 27.2 kg/m2, respectively. Most women 
underwent right and left salpingectomy (98.0% and 94.0%, respectively) and right and left oophorectomy (97.0% and 92.0%, 
respectively); 54.9% had hysterectomy performed. Conversion to multiport laparoscopy (1.0%), laparotomy (1.5%), and 
hand-assist (1.0%) was infrequent. One conversion to laparotomy occurred due to malignancy identified 
intraoperatively. Rate of adverse outcomes within 30 days, including reoperation (0.0%), intraoperative injury (2.0%), deep 
vein thrombosis (0.5%), urinary tract infection (2.5%), and transfusion (0.0%) were low. Six (3.0%) women developed 
incisional hernia. BMI (P = 0.02), diabetes (P = 0.02), and pulmonary disease (P = 0.04) were predictors for hernia 
development; previous chemotherapy (P = 0.69), smoking (P = 0.26), and prior abdominal surgeries (P = 0.86) were not. 
Fourteen patients (7%) were diagnosed with malignancy after pathologic analysis, specifically, endometrial cancer (n = 5), 
ovarian serous cancer (n = 7), and tubal intraepithelial carcinoma (n = 2). Patients who are obese (p = 0.03) or had adnexal 
masses identified on imaging preoperatively (P = 0.01) had higher rate of malignancy; age (P = 0.27) and menopausal status (P 
= 0.24) were not predictors for malignancy.  

Conclusion: LESS is a safe option for patients undergoing risk-reducing BSO with or without hysterectomy. Risk of identifying 
a malignancy is substantial and should be reiterated to patients during preoperative counseling.

 

418 - Poster Session  
Achieving adequate colposcopy: Cervical dilation with osmotic dilators prior to laser ablation for treatment of 
cervical intraepithelial neoplasia  
A.D. Craig, G. Sawaya and K. Smith-McCune. University of California, San Francisco, San Francisco, CA, USA  

Objective: Screening for and treatment of cervical intraepithelial neoplasia (CIN) with excision (cold knife conization and loop 
electrosurgical excision procedure) or ablation (cryotherapy and laser) have reduced the incidence of and mortality from 
cervical cancer. The impact of CIN treatments on the outcomes of subsequent pregnancies is an area of active research, 
especially in light of meta-analyses showing that excisional procedures are associated with pregnancy-related morbidity, 
including second trimester miscarriage and preterm delivery. Ablative techniques have not been shown to be associated with 
these outcomes, but require full visualization of the squamocolumnar junction (SCJ), that is, adequate colposcopy. In women of 
reproductive age with inadequate colposcopy, cervical dilation with osmotic dilators (laminaria) may allow for adequate SCJ 
visualization to enable ablative treatment.  



Method: A retrospective chart review was performed for patients undergoing cervical dilation prior to CIN treatment. In each 
case, a dilator was inserted approximately 0.5–1 cm into the external os and surrounded with gauze for stabilization. After 3–4 
hours, the gauze and dilator were removed and colposcopy was performed.  

Results: Age, parity, dysplasia severity, subsequent cytology, and pregnancy data are reported in Table 1. Since 2014, 3 
patients have undergone cervical preparation with osmotic dilators. In all cases, the full SCJ was visualized at colposcopy, and 
laser ablation of high-grade CIN was performed.  

Conclusion: Cervical preparation with osmotic dilators can successfully improve SCJ visualization, allowing for the option of 
ablative treatment. Cervical dilation should be considered as a possibility to expand treatment options in reproductive-age 
women and warrants further evaluation. 

Table 1. Characteristics of patients undergoing cervical dilation prior to laser ablation. 

 Age at ablation 
(years) 

Parity Prior 
treatment 

Pre-ablation 
cytology 

Biopsy 
pathology 

Follow up 
cytology 

Subsequent 
pregnancy 

Case 1  34 G0 No ASCUS, high 
risk HPV+ 

CIN-3 NILM 6 months later- 
IVF 

Case 2 31 G0 No HSIL CIN-2 NILM, 
negative ECC 

10 months later- 
spontaneous 

Case 3 32 G0 Yes- LEEP  LSIL, HPV+ CIN-2 pending  

ASCUS: atypical squamous cells of undetermined significance 
HPV: human papilloma virus 
NILM: negative for intraepithelial lesion or malignancy 
IVF: in-vitro fertilization  
HSIL: high grade squamous intraepithelial lesion 
ECC: endocervical curettage 
LSIL: low grade squamous intraepithelial lesion 

 
 

419 - Poster Session  
Impact of adjuvant chemotherapy in patients with FIGO stage I endometrioid ovarian carcinoma in the platinum era: 
A Surveillance, Epidemiology, and End Results cohort study, 2000-2013  
A. Oseledchyka, M.M. Leitaoa, C. Aghajanianb, R. O'Cearbhailla, D.S. Chia, Y. Sonodaa, R.R. Barakata, K. Long Rochea, N.R. Abu-
Rustuma and O. Zivanovica. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bWeill Cornell Medical College, New 
York, NY, USA  

Objective: The objective of this study was to evaluate the impact of adjuvant chemotherapy in patients with FIGO stage I 
endometrioid ovarian cancer using a national database.  

Method: The Surveillance, Epidemiology, and End Results (SEER) database, covering a period between 2000 and 2013, was 
used for analysis. Patients with stage II-IV disease, unknown stage, or unknown grade were excluded. Patient characteristics 
were compared using the χ2 test, and predictors for the use of chemotherapy were determined using binary logistic regression. 
Overall survival (OS) was estimated using the Kaplan–Meier method and compared with the log rank test. A Cox proportional 
hazard model was used for multivariate survival analysis.  

Results: A total of 3,661 patients with FIGO stage I endometrioid ovarian carcinoma were identified. The median age was 54 
years (range 16–95). Overall, 1,655 (45%) patients were treated with adjuvant chemotherapy, with a 5-year OS rate of 90% 
(SE 0.9%) compared with 89% (SE 0.8%) for those who were not (P = 0.932). The use of chemotherapy was associated with 
younger age, higher stage, and grade, as well as year of diagnosis. On univariate analysis, the use of chemotherapy was not 
associated with a survival benefit in patients with stage IA (n = 2,123) and stage IB (n = 223) disease of any grade, as well as in 
patients with stage IC grade 1 (n = 454) or grade 2 (n = 570) disease. A significant effect of adjuvant chemotherapy was 
observed in patients with FIGO stage IC grade 3 disease (n = 291), with an OS of 82% (SE 3.1%) in patients who received 
chemotherapy compared with 60% (SE 6.5%) in patients who did not (P < 0.001). On multivariate survival analysis, FIGO 
stage IC (HR = 1.263, 95% CI 1.04–1.54, P = 0.02), grade 3 (HR = 1.821, 95% CI 1.43–2.31, P < 0.001), and older age (HR = 
1.037, 95% CI 1.01–1.07, P = 0.02) were associated with OS.  



Conclusion: The use of postoperative chemotherapy in patients with early-stage endometrioid ovarian carcinoma was 
associated with improved OS in patients with stage IC grade 3 disease in the SEER database. In all other patients with stage I 
disease, chemotherapy was not associated with improved OS.

 

420 - Poster Session  
Utilizing V-Y fasciocutaneous advancement flaps for vulvar reconstruction  
L.C. Hand, T. Maas, N. Baka, R. Mercier, P. Greaney, N.G. Rosenblum and C.H. Kim. Thomas Jefferson University Hospital, 
Philadelphia, PA, USA  

Objective: Vulvar cancer is a rare gynecologic cancer. The disease was traditionally treated with an en bloc vulvectomy, 
although in recent years a modified approach has been used to decrease morbidity. Primary closure is possible; however, 
tension placed on the site can result in extensive tissue breakdown. Several reconstructive techniques are used to decrease 
complications and improve patient satisfaction. The aim of our study is to analyze the outcomes of patients who underwent 
vulvectomy with subsequent V-Y fasciocutaneous flap reconstruction.  

Method: This is a retrospective study from January 2007 to June 2016 at a single institution. All vulvectomies with V-Y 
fasciocutaneous flap reconstruction were reviewed. We excluded patients without adequate records. Data were gathered from 
inpatient and outpatient charts, operative notes, and pathology reports. Statistical analysis was performed with the t test and 
χ2 test.  

Results: Twenty-seven patients were identified over the study period. Simple vulvectomy was performed in 29% of patients, 
partial radical vulvectomy in 56%, and radical vulvectomy in 15%. The average area of defect was 38.6 cm2. Average hospital 
stay was 3 days, and average EBL was 80 cc. Minor wound separations occurred in 9 patients (33%). Infectious complications 
occurred in 4 patients (15%), including urinary tract infections (50%), postoperative fevers (50%), and sepsis (25%). There 
were no instances of flap necrosis, wound dehiscence, or wound infections. African-Americans were significantly more likely 
to have an infectious complication at 60%, compared to Caucasians, at 4.5% (P = 0.002). In addition, the presence of diabetes 
was more likely to be associated with an infectious complication at 66%, compared to 8% in nondiabetic patients (P = 0.007). 
No association was found between demographics, medical comorbidity, type of vulvar pathology, or surgical factors affecting 
V-Y fasciocutaneous flap minor wound separations.  

Conclusion: When patients with vulvar cancer are faced with extensive vulvar surgery, reconstruction is important in 
affecting quality of life. The use of a V-Y fasciocutaneous advancement flap for vulvar reconstruction is safe and associated 
with only minor complications. Infectious complications are more frequently associated with African-Americans and diabetes.

 

421 - Poster Session  
Outcomes of patients with preoperative grade I endometrial cancer and sentinel lymph node mapping  
J.A. How, I. Boldeanu, J. Abitbol, S. Lau, S. Salvador, R. Gotlieb and W.H. Gotlieb. McGill University, Jewish General Hospital, 
Montreal, QC, Canada  

Objective: Most patients with a preoperative diagnosis of grade 1 endometrioid adenocarcinoma do not undergo 
lymphadenectomy. This study seeks to evaluate the outcome in these patients following sentinel lymph node (SLN) dissection.  

Method: All patients diagnosed with preoperative grade 1 tumors on endometrial biopsy underwent surgical staging with SLN 
mapping with or without complete pelvic lymph node dissection. The primary endpoint was to determine the proportion of 
patients who had upgrading and upstaging on final pathology. The secondary endpoint was to determine how this information 
changed adjuvant therapy.  

Results: Of the 255 consecutive patients with preoperative clinical stage I, grade 1 endometrial cancer, there were 81 (31.8%) 
patients who were upgraded and 28 (11.0%) upstaged following surgical staging with lymph node sampling. Of the 28 
upstaged patients, 13 (46.4%) had lymph node metastases, and the sentinel node was the only positive node in 70% of them. 
Twelve (42.9%) of the 28 upstaged patients had a change in management as a result of the information provided by the lymph 
nodes.  

Conclusion: Preoperative grade 1 endometrial cancer is not reliably representative of low-risk disease and may benefit from 
the information obtained by SLN mapping.

 



422 - Poster Session  
A dual docking robotic technique for surgical staging in high-risk endometrial cancer  
C. Loaec, A.S. Bats, C. Ngô, C. Bensaid, C. Cornou and F. Lecuru. Hôpital Européen Georges-Pompidou, Paris, France  

Objective: The standard of care for patients with high-intermediate and high-risk endometrial cancer is complete surgical 
staging including total hysterectomy with bilateral salpingo oophorectomy, and pelvic and paraaortic lymphadenectomy. Over 
the past decade, laparoscopic or robot-assisted minimally invasive surgery has shown many benefits in the management of 
endometrial cancer. Few studies have assessed the surgical approach for staging of high-risk endometrial cancer. The 
objective of this study was to evaluate the feasibility, the morbidity, and short-term oncologic outcomes of dual docking robot-
assisted surgical staging of high-risk endometrial cancer, which could be an alternative to laparotomy in these patients.  

Method: We conducted a retrospective study from January 2014 to March 2016 in patients with high-risk endometrial cancer 
who underwent dual docking robotic hysterectomy with pelvic and paraaortic lymphadenectomy (± omentectomy). Patients' 
demographics, operative time, conversion rate, intra- and postoperative complications, pathologic results, length of stay, and 
survival were analyzed.  

Results: Twenty patients met the inclusion criteria. Staging surgical procedure was performed robotically with a dual docking 
in 18 patients. Laparotomy conversion rate was 10%. Two patients were converted into laparotomy for surgical reasons, and 
no patient had a laparoconversion for bleeding. One patient was postoperatively reoperated within 30 days because of port 
hernia. The median number of paraaortic nodes was 19.5 (3–45). In 2 cases, paraaortic lymphadenectomy was not performed 
because of hemorrhage risk. For patients fully operated by robot-assisted laparoscopy, the median operative time was 240 
minutes (180–300). The median hospital stay was 6 days (3–12 days). Eighty-five percent (17/20) of patients were discharged 
at day 4 or before. The median time to start adjuvant treatments, when indicated, was 5.5 weeks. With a median follow-up of 8 
months (1–18 months), no tumor recurrence was reported.  

Conclusion: Robotic surgical staging with a dual docking in women with high-grade endometrial cancer seems to be feasible 
with few complications and no negative signal for survival. Length of stay has to be improved. More studies are required to 
assess the safety of robotic surgery and its impact on survival.

 

423 - Poster Session  
Robotic single site radical hysterectomy in early-stage cervical cancer: Preliminary experience  
C.H. Cho, H. Chung and S.J. Shin. Keimyung University School of Medicine, Daegu, South Korea  

Objective: The purpose of this study was to demonstrate the feasibility and safety of robotic single-site radical hysterectomy 
with pelvic lymphadenectomy for early-stage cervical cancer from stage IA1 to IB1.  

Method: A total of 10 patients undergoing robotic single-site radical hysterectomy for early-stage cervical cancer using the da 
Vinci Si Surgical System (Intuitive Surgical, Sunnyvale, CA) were collected between December 2014 and June 2016 in 
Keimyung University, Dong San Hospital, Daegu, Korea.  

Results: The median patient age and body mass index of the patients were 51 years (range, 40–65 years) and 26.0 kg/m2 
(range, 22.97–32.01 kg/m2). Histological types included squamous cell carcinoma in 5 patients and adenocarcinoma in 4 
patients. The International Federation of Gynecology and Obstetrics stage distribution was stage IA1 in 1 patient, IA2 in 3 
patients, and IB1 in 6 patients. The median duration of the operation was 150.5 minutes (range, 89–210 minutes) with a 
median console time of 110.0 minutes (range, 51–158 minutes). An average of 9.1 total nodes (range, 4–15 nodes) was 
retrieved. The median hospital stay was 4.6 days (range, 3–9 days), and postoperative urinary catheter removal was 
performed in 2 or 3 days after the operation. There was no case of conversion to laparoscopy or laparotomy, and there was no 
intraoperative or short-term postoperative complication of any kind. 

Conclusion: This study presents the first series of robotic single-site radical hysterectomy in early-stage cervical cancer, and it 
demonstrates that the robotic single-site radical hysterectomy is feasible and safe in selected patients with early-stage cervical 
cancer. Our experience suggests that robotic single-site radical hysterectomy may not be inferior to laparoscopy or 
laparotomy approach with lower EBL, faster Foley removal without any bladder dysfunction, shorter hospital stay, and fewer 
complications; however, there may be a limitation regarding node retrieval due to limited instruments.

 

 



424 - Poster Session  
An opportunity to collaborate: An initiative with a university mechanical engineering program to design a new 
morcellating device  
C. Kima, A.L. Smithb, J.D. Nashb and R. Gogoib. aBucknell University, Lewisburg, PA, USA, bGeisinger Medical Center, Danville, PA, 
USA  

Objective: Laparoscopic morcellation has potential to worsen the outcome of an unidentified gynecologic malignancy. The 
device has been removed from use in a number of institutions, requiring gynecologists to conduct open abdominal procedures. 
Our aim was to generate a laparoscopic morcellator device in collaboration with a university department of mechanical 
engineering to minimize the risk of aerosolization of the previous morcellating devices.  

Method: Two devices were tested to work in conjunction. One device sections an organ into multiple pieces by the action of 
snare-geometry. The accompanying device bisects the sectioned pieces by pulling the organ through a wide-cell straining 
mesh. The pieces can be drawn out through laparoscopic ports. The devices were tested with a design-of-experiments 
methodology yielding optimized selections for material and geometry. Devices were tested in a laboratory setting utilizing 
ballastic gel and bovine tongue. Forces were recorded and any failure points observed. The laboratory was equipped with a 
testing apparatus that measures force and displacement in a controlled fashion. Final testing was performed on a human 
uterus.  

Results: Testing of device geometries and materials yielded a device that can safely morcellate human uterus tissue. Braided 
polymer filament was more effective than metal wire. Required cutting force decreased as filament diameter decreased. While 
we expect cutting force to decrease linearly with diameter, tensile stress increases at a faster rate due to tensile stress (st = 4P 
÷ πD2). An optimal diameter balances load-bearing capacity with cutting force. Lower density meshes decreased the required 
pulling force and were less susceptible to failure. The limiting factor on the mesh density is the resulting morsel size. Overall 
pulling force increases linearly with wire length because the work to cut is directly related to∫ 𝐹𝐹𝐹𝐹𝐹𝐹𝐿𝐿 , where s is the length of 
the wire mesh. Cutting force decreased significantly with smaller sections. The current device effectively sectioned a human 
uterus (38 g, 40–55 lb cutting force). The morcellating mesh cut through a 15-g uterus section (1-cm-wide morsels, 137-lb 
pulling force).  

Conclusion: Collaboration with mechanical engineering departments facilitates development of processes relevant to 
gynecologic oncology.

 

425 - Poster Session  
Primary debulking surgery for advanced ovarian cancer: The Kaizen approach to continued improvement in surgical 
outcomes  
J.H. Tseng, R.A. Cowan, E. Thompson, Q. Zhou, A. Iasonos, Y. Sonoda, O. Zivanovic, N.R. Abu-Rustum, K. Long Roche and D.S. Chi. 
Memorial Sloan Kettering Cancer Center, New York, NY, USA  

Objective: To assess complete gross resection (CGR) rates of patients undergoing primary debulking surgery (PDS) for 
ovarian cancer over a 13-year period, during which specific changes in surgical paradigm were implemented for improvement 
of surgical outcomes, and to analyze associated changes in overall survival (OS).  

Method: All patients with stage IIIB-IV ovarian, fallopian tube, or peritoneal carcinoma who underwent PDS with the intent 
for a maximal cytoreductive effort from January 2001 to December 2013 were identified. Only those with high-grade histology 
were included. Demographic and clinical data were collected. For analysis, patients were grouped by year of surgery into 4 
groups based on the implementation of different surgical programmatic changes: group 1, 2001–2003; group 2, 2004–2006; 
group 3, 2007–2009; and group 4, 2010–2013. Appropriate statistical tests were performed.  

Results: Among 978 patients, 794 (71%) had stage III disease and 184 (19%) had stage IV disease. Median age was 61 years 
(range 19–95 years), and median BMI was 25.7 kg/m2 (range 16.3–58.5 kg/m2). ASA class was 1–2 in 54% and 3–4 in 46% of 
patients. At the time of PDS, carcinomatosis was found in 81%, and 60% had upper abdominal disease >1 cm. Over the entire 
13-year period, CGR was achieved in 42%, optimal cytoreduction in 39%, and suboptimal cytoreduction 19% of patients. 
Median follow-up for the entire cohort was 61 months (range 1–183 months) and 3-year OS was 71% (95% CI 67%–73%). 
There were no differences in age (P = .47) or BMI (P = .13) between the groups. Those who underwent PDS at a later date had 
higher stage disease (P < .01) and more commonly had carcinomatosis (P < .01), upper abdominal disease >1 cm (P < .01), and 
higher ASA scores (P < .01). CGR rates for groups 1–4 were 26%, 35%, 41% and 55%, respectively (P < .01; Fig. 1). Median 
follow-up was 152, 119, 88, and 47 months, respectively. Three-year OS increased over time: 64% (95% CI 56%–70%) for 



group 1, 63% (95% CI 56%–69%) for group 2, 70% (95% CI 63%–75%) for group 3, and 80% (95% CI 75%–84%) for group 4 
(P < .01).  

Conclusion: Despite higher stage and greater disease burden, CGR and 3-year OS rates for patients undergoing PDS at our 
institution over a 13-year period increased over time. Surgical paradigm shifts and programmatic changes implemented 
specifically to achieve more complete surgical cytoreduction are likely associated with these improvements in CGR and OS. 

 

Fig. 1. CGR and 3-year OS rates in patients with high grade epithelial ovarian, fallopian tube and primary peritoneal cancer 
undergoing PDS.

 

426 - Poster Session  
Retrospective evaluation of the accuracy of robotic sentinel lymph node detection (RSLND) using indocyanine green 
(ICG) dye for endometrial and cervical malignancies  
P.H. Desai, J.M. Pearson, M. Huang, M.P. Schlumbrecht, G.J. Morales, D. Papathomas and B. Slomovitz. University of Miami 
Sylvester Comprehensive Cancer Center, Miami, FL, USA  

Objective: Performing robotic sentinel lymph node detection (RSLND) for endometrial cancer (EC) and cervical cancer (CC) is 
not widely accepted. The purpose of this study is to evaluate diagnostic accuracy and detection rate of RSLND as part of the 
surgical staging.  

Method: A retrospective database of all patients who underwent intraoperative lymphatic mapping followed by RSLND at a 
tertiary academic medical center was reviewed, and data were abstracted. Cervical injection of indocyanine green (ICG) was 
used in all cases. All sentinel lymph nodes (SLNs) were identified and dissected using Intuitive Firefly system. SLNs were 
examined by institutional SNL protocol.  

Results: Between September 2014 and April 2016, 40 patients with preoperative diagnosis of EC (87.5%, 35/40) and CC 
(12.5%, 5/40) underwent RSLND. The median age was 61.5 years (31–77); median BMI was 32 (24–64). All 40 patients 
underwent robotic hysterectomy and surgical staging with RSLND. Comprehensive lymphadenectomy was performed at 
surgeon’s discretion. None of the cases was converted to an open procedure. At least 1 SLN was detected in 95% of the 
patients (38/40; EC 33/35, CC 5/5). Bilateral SLNs were detected in 85% of the patients (34/40; EC 29/35, CC 5/5). Positive 
nodes were identified in 10% of the patients (4/40). Of those with SLN (+), 25% (1/4) were detected by 
immunohistochemistry (IHC) ultrastaging alone. No patients had positive regional nodes without SLN (+).  

Conclusions: RSLND using ICG cervical injection can identify an SLN in most patients with EC and CC. IHC ultrastaging 
improves the detection of node positive disease when compared to traditional pathological evaluation. Our detection rate of 
SLND using ICG is comparable to detection rates described in the literature.

 



427 - Poster Session  
Laparoendoscopic single-site (LESS) surgery for endometrial hyperplasia and endometrial cancer  
L.J. Moultona, A.M. Jerniganb, L. Freemanc and C.M. Michenera. aCleveland Clinic, Cleveland, OH, USA, bCleveland Clinic Foundation, 
Cleveland, OH, USA, cCase Western Reserve, MacDonald Women's Hospital, Cleveland, OH, USA  

Objective: To describe surgical outcomes, progression-free survival (PFS), and overall survival (OS) after laparoendoscopic 
single-site surgery (LESS) for treatment of endometrial hyperplasia and endometrial cancer.  

Method: A retrospective, single-institution study was performed for patients who underwent LESS for endometrial 
hyperplasia and cancer from 2007 to 2015. χ2 test and t test were used for univariate analysis; Kaplan-Meier test determined 
PFS and OS.  

Results: A total of 339 patients were identified with mean age and BMI of 61.8 years and 32.3 kg/m2, respectively. Of them, 
268 were diagnosed with endometrial cancer and 71 with endometrial hyperplasia. Most were Caucasian (87.9%), African-
American (10.9%), and ASA class II/III (95.2%). All patients underwent hysterectomy with or without bilateral salpingo-
oophorectomy (BSO); pelvic (28.0%) and paraaortic lymphadenectomy (12.7%) were also performed. For patients diagnosed 
with endometrial cancer, 54.5% were FIGO 1, 25.4% FIGO 2, and 20.1% FIGO 3; 85.7% had stage I disease; 83.8% had 
endometrioid histology, 6.0% UPSC, and 2.6% clear cell. For adjuvant treatment, 19.8% received chemotherapy and 36.2% 
had radiation with 26.1% receiving vaginal brachytherapy. Rate of adverse outcomes within 30 days, including reoperation 
(0.1%), surgical readmission (3.2%), urinary tract infection (3.5%), and intraoperative injury (0.6%), were low. Rate of 
incisional hernia was 8.3% for all patients and 8.6% in those with endometrial cancer; mean occurrence was 684.5 ± 510.5 
days. Increasing ASA class (P = 0.048), age (P = 0.029), BMI (P = 0.003), and diabetes (P = 0.003) were predictors for hernia 
development. For patients with endometrial cancer, PFS was 89.9% (85.5–94.3) at 2 years, 88.3% (83.0–93.6) at 3 years, and 
83.2% (74.5–91.8) at 5 years. OS was 94.6% (91.3–98.0) at 2 years, 92.4% (87.9–96.9) at 3 years, and 92.4% (74.5–91.8) at 5 
years.  

Conclusion: In this large cohort of patients undergoing LESS for endometrial hyperplasia and endometrial cancer, the 
incidence of short-term adverse outcomes is low. Recurrence rates in this analysis of patients undergoing LESS are 
comparable to those in the literature from patients treated with traditional surgical management. The rate of incisional hernia 
was 8.6%. Previous studies with short follow-up duration have likely underestimated the risk of hernia, especially in patients 
with comorbid conditions prevalent in endometrial cancer survivors, including diabetes and obesity.

 

428 - Poster Session  
Prognostic impact of surgical nodal assessment in early-stage endometrioid carcinoma of the ovary: A Surveillance, 
Epidemiology, and End Results cohort study, 2000-2013  
M.M. Leitao, A. Oseledchyk, C. Aghajanian, D.S. Chi, N.R. Abu-Rustum and O. Zivanovic. Memorial Sloan Kettering Cancer Center, 
New York, NY, USA  

Objective: We sought to assess the impact of surgical nodal assessment in patients diagnosed with FIGO stage I endometrioid 
carcinoma using a national database.  

Method: Data from the Surveillance, Epidemiology, and End Results–Medicare linked database between 2000 and 2013 were 
used for analysis. Patients designated as having FIGO stage I disease and in whom the extent of nodal dissection was available 
were included. Disease-specific survival (DSS) was estimated using the Kaplan–Meier method and compared with the log rank 
test. A Cox proportional hazard model was applied for multivariate survival analysis.  

Results: A total of 3,617 FIGO stage I endometrioid ovarian cancer cases were identified. The mean age was 55.1 years (SD 
13.19). Substage distribution included IA, 2,061 (57%); IB, 211 (6%); IC, 1,265 (35%); and I-NOS, 80 (2%). Lymph nodes were 
not removed in 936 patients (26%). At least 1 lymph node was removed in the remaining cases, with a median of 12 nodes 
resected (range, 1–80). Overall, 186 patients (5%) were noted to have died from this cancer. The 5-year DSS was 95% (SE 0.8) 
for those without any nodes removed compared with 95% (SE 0.5) for those in whom at least 1 node was excised (P = 0.2). 
The 5-year DSS for cases with ≤10 nodes removed was 94% (SE 0.6) compared with 97% (SE 0.5) for those with >10 nodes 
removed on univariate analysis (P = 0.001). DSS was statistically different when using nodal count cutoffs of 15 and 20, but not 
30. Nodal count of >10 retained independent association with improved DSS after adjusting for age, substage, tumor grade, 
and use of chemotherapy (HR = 0.66, 95% CI 0.48–0.91, P = 0.01). Independent association with DSS was lost when the model 
was fit for nodal count cutoffs of 15 and higher, as well as when used as a continuous variable.  



Conclusion: Adequate surgical nodal staging with removal of >10 nodes is needed to provide accurate prognostic information 
in patients with endometrioid ovarian cancer and to exclude more advanced disease. Patients with adequately staged early-
stage disease have an excellent prognosis.

 

429 - Poster Session  
Sentinel lymph node mapping using a novel fluorescent modification of the molecular imaging agent tilmanocept  
K.M. Anderson, C. Barback, Z. Qin, C.K. Hoh, D. Vera, S.C. Plaxe and M.T. McHale. UCSD Rebecca and John Moores Cancer Center, 
La Jolla, CA, USA  

Objective: Tilmanocept is a radiopharmaceutical imaging agent that has been formulated to accumulate specifically in 
lymphatic tissue by binding to a surface receptor of macrophages, allowing for prolonged retention of signal and increased 
specificity. Tagged with the positron-emitting isotope gallium-68 and technetium-99m (99mTc), Tilmanocept is currently 
approved and utilized for identification of sentinel nodes in breast cancer and melanoma. We assessed a novel fluorescent 
modification, IRDye800-Tilmanocept, that allows visual identification of sentinel lymph nodes in a porcine model.  

Method: Four female Yorkshire pigs underwent superficial cervical stromal injection of IRDye800-Tilmanocept. PET/CT scan 
performed 1.5 hours post-injection provided preoperative SLN mapping. Robotic-assisted lymphadenectomy was performed 
approximately 40 hours after injection using the FireFly imaging system to identify nodes demonstrating a fluorescent signal. 
After removal of fluorescent nodes, complete pelvic and periaortic node dissections were performed. Nodal tissue was assayed 
for technetium-99m activity, and SLNs were established using the 10% rule, which required that after detection of the 
“hottest” lymph node, the radioactivity of any additional SLN must be greater than 10% of the “hottest” SLN.  

Results: A total of 34 nodal samples were assayed ex vivo for gamma count. All of the SLNs, defined by 99mTc activity, were 
detected using the FireFly imaging system. A total of 5 fluorescent nodes were detected, corresponding to sites detected with 
preoperative PET/CT scan. We demonstrated 100% concordance between fluorescence and radioactivity, with 3 pigs having 1 
SLN and 1 pig having 2 SLNs.  

Conclusion: IRDye800-Tilmanocept permits real-time intraoperative detection of SLNs during robotic-assisted 
lymphadenectomy for endometrial cancer in a porcine model. This novel molecular imaging agent allows for use of PET/CT for 
preoperative localization of SLNs and shows specific and prolonged retention in SLN with persistent fluorescent signal, 
detectable using the FireFly system, for at least 40 hours post-injection. These findings suggest that trials in human subjects 
may be warranted.   

 

430 - Poster Session  
Where does pelvic nerve injury occur during radical hysterectomy for cervical cancer?  
V. Balaya, L. Rossi, C. Cornou, C. Ngô, C. Bensaid, A.S. Bats and F. Lecuru. Hôpital Européen Georges-Pompidou, Paris, France  

Objective: By using 3-D reconstruction, to provide key points of surgical neuroanatomy of the female pelvis to improve nerve-
sparing radical hysterectomy.  

Method: Computer-assisted anatomical dissection of 3 human female pelvis fetus of 12, 15, and 24 weeks of gestation, a 
classic dissection of a 88-year-old woman, and a review of the surgical literature up to 2016 on Medline.  

Results: The superior hypogastric plexus (SHP) divides underneath the promontory into 2 hypogastric nerves (HN). HN 
descend along the lateral side of the rectum, and then run posteromedially to the ureter and in the lateral part of the 
uterosacral ligament until the superior angle of the inferior hypogastric plexus (IHP). Pelvic splanchnic nerves (PSN) emerge 
from ventral rami of S2, S3, and S4 and run on the posterolateral side of the rectum until the posterior edge of the IHP. IHP 
extends from the anterolateral face of the rectum and passes lateral to the cervix and the vaginal fornix. Efferences of the IHP 
are constituted by vesical, vaginorectal, and inferior, rectal plexus. (See Fig. 1.)  

Conclusion: Preservation of SHP necessitates an approach on the right side of the aorta and a blunt dissection of the 
promontory before lomboaortic lymphadenectomy. To preserve HN, only the medial fibrous part of the uterosacral ligament 
should be resected. The middle rectal artery, the deep uterine vein, and the ureter should be identified to preserve PSN and 
IHP during resection of paracervix. Vesical branches can be preserved by blunt dissection of the posterior layer of the 
vesicouterine ligament after identifying the inferior vesical vein. 



 

 

Fig. 1. 
 

 

431 - Poster Session  
Effect of estrogen therapy on ovarian tumor cells treated with cisplatin  
G. Cheng, C. Galimanis, C. Lefkowits, H. Baumgartner Wilson and K. Behbakht. University of Colorado Denver, Aurora, CO, USA  

Objective: Previous clinical trials indicate that estrogen replacement therapy after debulking surgery does not have a negative 
effect on progression-free or overall survival. The aim of this study was to determine the in vitro effects of estrogen on ovarian 
cancer cells during and after treatment with chemotherapy. We hypothesize that estrogen therapy after ovarian cancer 
debulking is not harmful and, in platinum-resistant disease, may actually increase tumor sensitivity to chemotherapy.  

Method: Ovarian cell lines PEO1_Zs and 2008_Zs were used. To study chemoresistance, we developed cisplatin-resistant cell 
lines PEO1_Zs_Resistant and 2008_Zs_Resistant. Each of these four cell lines were exposed to 17-β-estradiol (100nM), cisplatin 
(6 μM), both, and neither. Viability was assessed with trypan blue exclusion, and cells were counted. Estrogen receptor (ER) 
status was determined by Western blot analysis. Apoptosis was measured by immunofluorescence for cleaved caspase-3 
activity.  

Results: When the ER+ platinum-resistant cell line (PEO1_Zs_Resistant ) was exposed to 100 nM estrogen and treated with 6 
μM cisplatin, we observed a significant reduction in cell counts compared to cisplatin, estrogen, and control (P < 0.05). No 
differences in cell counts were observed between treatment groups for the other three cell lines including the ER-2008_Zs 
platinum-sensitive or -resistant cell lines. The platinum-resistant cell line (PEO1_Zs_Resistant) showed 90% apoptotic activity 
when treated with estrogen and cisplatin and only 30% when treated with cisplatin only (P < 0.001). As expected, a reduced 
amount of caspase-3 was found in the resistant line when treated with cisplatin (30%) compared to the parent cell line (40%). 
The caspase-3 activity was similar in all treatment groups of PEO1_Zs cells.  

Conclusion: Our in vitro findings support clinical observations that estrogen may be used in treating menopausal symptoms 
in ovarian cancer. Furthermore, our data suggest that estrogen does not promote growth when used in the treatment of 
ovarian cancer and may induce apoptosis in platinum resistance. Our results add to the growing data on adjuvant hormone 
treatment in ovarian cancer.

 

432 - Poster Session  
Patient, caregiver and physician perceptions of palliative care in ovarian cancer: Insights from the HOPE prospective 
pilot study  
P.S. Leea, D. Bloomb, J.A. Ehrismana, L.J. Havrileskya, A.A. Secorda, V.L. Bae-Jumpb and J.A. Tulskyc. aDuke University Medical 
Center, Durham, NC, USA, bUniversity of North Carolina at Chapel Hill, Chapel Hill, NC, USA, cBrigham and Women's Hospital, 
Boston, MA, USA  



Objective: Early palliative care (PC) has been shown to improve quality of life and survival outcomes in cancer patients. 
However, barriers to PC include insufficient provider skill, inadequate resources, and patient/provider bias. As part of a 
prospective study on early PC integration in women with recurrent ovarian cancer (OC), qualitative assessments were 
conducted to identify barriers and educational opportunities to optimize PC.  

Method: The HOPE trial included oncology provider interviews and patient/caregiver focus groups from July 2014 to March 
2016. All interviews and focus groups were audio-recorded for qualitative analysis. Physician demographics and practice 
patterns were abstracted.  

Results: Providers (n = 15) responded that the primary reason for PC consultation was symptom management. Most 
providers felt competent managing treatment and cancer-related symptoms, including emotional distress. However, 
decreased ability to manage complicated symptoms and lack of time were limiting factors for optimal PC. All providers 
discussed prognosis, but most avoided specifics about duration. Most providers felt they could appropriately predict when to 
transition their patients to hospice care, but timing for treatment discontinuation was not uniform. Patient perceptions (n = 6) 
of PC were positive, and all patients welcomed earlier PC to improve symptom management. All patients were ready to discuss 
their prognosis in the weeks following initial diagnosis or at first recurrence. All said they would prefer to have end-of-life 
discussions with their oncologist, rather than PC. Caregivers reported difficulty with emotional distress. Caregiver needs 
included periodic medical team contact, assistance with coping skills, coordinating end-of-life care, and guidance on providing 
optimal care.  

Conclusion: Patient and provider perceptions were aligned on the role of PC, complex symptom management, and early PC 
integration. Caregiver needs are substantial and often unrecognized. Strategies to integrate early PC initiatives in OC should 
consider providing resources specific for patient and caregiver needs and consensus guidelines on discontinuation of 
chemotherapy timing and transitioning to end-of-life care.

 

433 - Poster Session  
Epidural anesthesia decreases systemic narcotic use without increasing postoperative complications for gynecologic 
oncology patients undergoing laparotomy  
H. Cuna, L.M. Barroilhetb, E. Sampenea, D.M. Kushnerb and R. Spencerb. aUniversity of Wisconsin, Madison, WI, USA, bUniversity of 
Wisconsin School of Medicine and Public Health, Madison, WI, USA  

Objective: To compare systemic narcotic use, length of hospital stay, postoperative complications, and rates of venous 
thromboembolism (VTE) in gynecologic oncology patients who received epidural analgesia versus those who did not.  

Method: The medical records of 254 patients who underwent open surgery by a gynecologic oncologist were evaluated. 
Demographics, details of surgery, body mass index (BMI), length of hospital stay, complication rates, and total systemic 
narcotics used were compared between the epidural and no-epidural groups using a t test and χ2 test. Systemic narcotics were 
reported in IV morphine equivalents in all cases. Pvalues of <0.05 were considered significant.  

Results: There was no difference in age, BMI, and frequency of cancer diagnosis between the two groups. One hundred 
seventy-eight patients (70%) received an epidural. The epidural catheter remained in place for an average of 1.6 days. Patients 
in the epidural group used significantly less systemic narcotics in the first 24 hours after surgery (47.1 mg vs 87.1 mg, P < 
0.001). The epidural group used a small but significantly increased amount of systemic narcotics in the last 24 hours of 
hospitalization (10.0 mg vs 15.4 mg, P = 0.004). There were no differences in complications (epidural group, 39.9%; no-
epidural group, 35.5%; P = 0.513), VTE (epidural group, 3.0%; no-epidural group, 1%; P = 0.527), or length of hospital stay 
(5.7 vs 6.3 days, P = 0.418). Eighty-nine of 179 patients (49.7%) underwent more extensive surgeries, including lymph node 
dissection, splenectomy or bowel resection. Patients who underwent bowel resection or splenectomy used more systemic 
narcotics in the first 24 hours than those who did not (72.7 mg vs 56.5 mg, P = 0.034).  

Conclusion: Patients undergoing laparotomy in gynecologic oncology who received epidurals used nearly half as many 
systemic narcotics in the first 24 hours after surgery. Patients who received epidurals and those who did not had similar rates 
of postoperative complications and thromboembolic events and similar lengths of hospital stay. Decreased systemic narcotic 
use in the first 24 hours after surgery without an increase in complications may be an important step in improving early 
postoperative ambulation and facilitating goal attainment in enhanced surgical recovery pathways.

 

 



434 - Poster Session  
Patient care needs before and after robotic surgery for gynecologic cases in comparison to laparotomy  
G. Kurta,b, V.W. Loerzelc, K. Tavascia, S. Galuraa, S. Ahmada, P.E. Fausta, L.A. Brudiea, J.E. Kendrick IVa and R.W. Hollowaya. 
aFlorida Hospital Cancer Institute, Orlando, FL, USA, bGulhane Military Medical Academy, Ankara, Turkey, cUniversity of Central 
Florida, Orlando, FL, USA  

Objective: To determine the differences in care needs for patients undergoing gynecologic surgeries (robotic and laparotomy) 
before and after their procedures.  

Method: A descriptive exploratory design was used in this institutional review board-approved study, comprising 205 
gynecologic surgery cases, 144 robotic (R) and 61 laparotomy (L), consented to participate during March–September 2016 at a 
tertiary care hospital. Data were collected using the Participant Description Questionnaire, Patient Care Needs Determination 
Form, and Patient Learning Needs Scale (PLNS). Using SPSS-22, categorical variables were summarized with counts and 
percentages. Continuous variables were summarized with mean ± SD. Independent sample t and χ2 tests were used for 
statistical comparisons.  

Results: Patients’ mean age and BMI were similar in R and L groups (55 ± 14 years and 29 ± 9 kg/m2, respectively). 
Preoperative diagnoses were 6.4% cervical, 28.2% endometrial, and 20.8% ovarian cancers, and 44.6% were benign. Before 
surgery, there was no difference in patients’ perceived care needs between R and L. After surgery, R cases were less likely to 
need support (family/professional) for managing their care at home (daily living/physical activity 15% vs 70%, P = 0.010), 
complications (14% vs 47%, P = 0.017), pain management education (13% vs 39%, P = 0.022), and assistance with household 
activities (10% vs 39%, P = 0.009). R cases had lower pain scale (2.5 ± 1.8 vs 3.5 ± 2.4, P = 0.018) and required less analgesics 
(86% vs 98%, P = 0.009) during first 24 hours. Recovery room length of stay (LOS) was less in R than in L cases (99 ± 8 vs 127 
± 16 min, respectively, P < 0.001), and hospital LOS was shorter (1.1 ± 0.6 vs 3.3 ± 1.0 days, respectively, P < 0.001). PLNS total 
score for R was higher than for L cases (186 ± 37 vs 162 ± 47, respectively, P < 0.001). For R and L groups, patient-reported 
symptoms within 10 days after surgery were tenderness at incision site, 70% versus 77%; fatigue, 69% versus 62%; bloating, 
64% versus 45% (P = 0.012); and loss of appetite 39% versus 55%, respectively (P = 0.034).  

Conclusion: Patients undergoing robotic procedures were less likely to need help with managing their daily living needs at 
home. R cases experienced less pain and had shorter hospital LOS. Although R cases required less care after surgery, they 
desired more information about their treatment and illness, perhaps related to the short LOS. This suggests more resources 
are required in the preoperative education of robotic surgical patients.

 

435 - Poster Session  
Obstetric outcomes of patients undergoing abdominal radical trachelectomy for early-stage cervical cancer: The 
largest series based on 12 years of experience from China  
X. Li and X. Wu. Fudan University Shanghai Cancer Center, Shanghai, China  

Objective: This study was to assess the obstetric outcomes of patients undergoing abdominal radical trachelectomy (ART) for 
early-stage cervical cancer in China and to better illustrate the relative low fertility rate based on our 12 years of experience.  

Method: A total of 263 patients who underwent ART between April 2004 and June 2016 were reviewed. Personal information 
was obtained via a prospectively maintained database and telephone calls to patients when possible.  

Results: In 257 patients who underwent ART and preserved their fertility, 103 patients (40.1%) attempted to get pregnant 
and 17 (16.5%) of them succeeded: 14 had 1 pregnancy and 3 had 2 pregnancies. Among those 20 pregnancies, there were 1 
elective termination of pregnancy in the first trimester, 5 first-trimester miscarriages, 1 second-trimester miscarriage, 11 
third-trimester deliveries, and 2 ongoing pregnancies. One hundred and fifty-four (59.9%) women did not plan to get pregnant 
after ART: 89 (57.8%) had a child prior to the trachelectomy procedure; 36 (23.4%) were nulliparous or divorced; 12 (7.8%) 
were worried about cancer recurrence and dared not to conceive; 6 (3.9%) had ended their chemotherapy less than 1 year; 5 
(3.3%) were less than 6 months after surgery; 3 (1.9%) had a missed period; and 3 (1.9%) were due to physical discomfort. 
Overall, 57 patients (55.3%) who were trying to conceive had infertility problems. Twenty-one patients had undergone 
assisted reproductive technology, and 6 of them conceived. Infertility before surgery (13/57, 22.8%), tubal (10/57, 17.5%) 
and cervical factors (15.8%) were the most frequent known causes of fertility treatment. Other causes of infertility were 
polycystic ovary (1/57, 1.8%) and male factor (1/57, 1.8%). In 23 cases the diagnoses were unknown.  

Conclusion: The unsatisfactory fertility outcomes after ART were attributed to the large proportion of patients did not 
attempt to conceive and high infertility rate. The encouragement of childbirth, introduction of infertility consultation, and 



promotion of the use of assisted reproduction technology were crucial in the improvement of fertility after ART in China.
 

436 - Poster Session  
Transrenal ureteral occlusion with alternating coils and sotradecol-soaked gelfoam pledgets in three patients with 
genitourinary fistulas  
P.J. Scanlon and P. Shrestha. University of Minnesota Cancer Center, Minneapolis, MN, USA  

Objective:To evaluate the technical and clinical efficacy of transrenal ureteral embolization in patients suffering from 
lifestyle-altering vesicovaginal fistulas utilizing a combination of alternating coils and Sotradecol-soaked gelfoam pledgets.  

Method: This is a retrospective review of three women (mean age 69, range 64–73) with complex vesicovaginal fistulas 
secondary to treatment for gynecologic malignancy including cervical cancer (n = 2) and endometrial cancer (n = 1). Each 
patient underwent bilateral transrenal ureteral embolization utilizing a “sandwich” technique of multiple coils (predominantly 
pushable fibered platinum, range 5–13) alternating with gelfoam soaked in 3% Sotradecol.  

Results: Technical success, defined as absent antegrade urinary flow upon procedure completion, was achieved in all 3 
patients without complications. All patients required permanent percutaneous nephrostomy tubes with subsequent routine 
management. The mean clinical follow-up time was 7.1 months (range 3–9.5). Two patients received complete, rapid, and 
durable resolution of vaginal urinary drainage. Both experienced minor mucous discharge attributed to advanced cancer. Both 
reported improved quality of life and required fewer pads/day for urinary incontinence. Furthermore, the second patient no 
longer reported pelvic discomfort. The third patient experienced minor nonurinary discharge after the procedure with 
improved quality of life and decreased suprapubic abdominal pain. She had a durable clinical response for 4 months, after 
which she reported occasional urinary incontinence. However, the new drainage remained significantly improved from 
pretreatment levels and did not require repeat ureteral embolization.  

Conclusion: Transrenal ureteral embolization utilizing alternating coils and gelfoam pledgets soaked with 3% Sotradecol is 
safe and effective. This treatment may help patients suffering from urinary incontinence secondary to vesiculovaginal fistulas.

 

437 - Poster Session  
Weighing your risks: Obesity and ovarian cancer  
M. Hijaza, N. Rasoolb, A.R. Munkaraha and R. Rattana. aHenry Ford Health System, Detroit, MI, USA, bHenry Ford Hospital, Detroit, 
MI, USA  

Objective: Observational studies have demonstrated an association between higher BMI and an increased risk of ovarian 
cancer. The aim of our study is to analyze the potential association between obesity, tumor characteristics, and patient 
outcome.  

Method: We performed a retrospective chart review of 369 patients diagnosed with ovarian, fallopian tube, and primary 
peritoneal cancer at our hospital from 1991 to 2014. Patient characteristics included age at diagnosis, BMI, stage, grade, 
histopathology, debulking status (optimal vs suboptimal), and overall comorbidity score. Measured outcomes included 
neoadjuvant chemotherapy rate, postoperative complications, progression-free survival, overall survival, cancer-specific 
deaths, and recurrence rate. Statistical analyses included ANOVA, χ2 test, Kaplan-Meier survival, and Cox regression analysis.  

Results: Among all the patients studied, 30.43% had a BMI <25 kg/m2, 33.05% were between 25 and 29.9 kg/m2, and 36.52 
were above 30 kg/m2. Analysis of tumor histopathologies across the BMI strata showed a significant association between 
mucinous histology and a BMI >30 (18.4% vs 2.8%, P < 0.003). The proportion of patients with BMI >30 who underwent 
primary surgery and achieved optimal debulking was not different from those with BMI <30 (P = 0.092), with no significant 
difference in postoperative complication rate (P = 0.07). Survival analyses in the 3 BMI subgroups did not show a significant 
difference with regard to progression-free survival, overall survival, or recurrence rate.  

Conclusion: Overweight, obese, and morbidly obese ovarian cancer patients had survival similar to that of normal weight 
patients. Interestingly, we found a significant association between morbid obesity and mucinous histology, a finding that 
warrants further investigation.

 

 



438 - Poster Session  
Do patients with a history of endometrial hyperplasia (EH) or early type I endometrial cancer (EC) desire to make 
aggressive lifestyle changes including bariatric surgery (BS) to lose weight and improve health outcomes?  
T.R. Bradleya, L.M. Ramondettab, E.K. Nugenta and M.L. Noriegaa. aThe University of Texas Medical School at Houston, Houston, 
TX, USA, bThe University of Texas MD Anderson Cancer Center, Houston, TX, USA  

Objective: Obesity is a risk factor for endometrial hyperplasia (EH) or early type 1 endometrial cancer (EC) in 70%–90% of 
patients and is often a more significant cause of morbidity and mortality than the cancer. In 2011, bariatric surgery (BS) was 
identified as a treatment option in addition to lifestyle modification for long-term weight loss, reduction in mortality, and 
improvement in disease states. We surveyed patients in an underinsured setting in order to determine awareness of their 
obesity as well as understanding of BS in patients with a history of EC/EH.  

Method: This institutional review board-approved survey enrolled patients at a county hospital that provides care to an 
underinsured population. Patients diagnosed with type 1 EC or EH within the past 5 years and a BMI >30 were identified and 
offered participation in this anonymous survey. Questions addressed demographics, health habits, cancer and obesity 
awareness, and benefits and concerns about undergoing BS. Dietary requirements required prior to BS and potential 
permanent dietary limitations were listed, and the enrolled were also surveyed about their interest.  

Results: Thirty patients have been enrolled in the first 3 months. The average age was 49 years. Most (70%) were Hispanic; 
21% black; 18% white. Average BMI was 47.7kg/m2. Most (93%) agreed they needed to lose weight; 74% believed they 
needed to lose >50 lb, 66% believed >100 lb. Over 85% surveyed understood EC/EH association with obesity. Most (88%) 
believed weight loss would improve overall health as well as heart health (88%), diabetes risk (88%), mood/self-esteem 
(82%), energy (82%), sleep (82%), and exercise ability (82%). Only 53% believed weight loss would be associated with longer 
life. For questions related to BS, 56% expected to lose >50 lb after BS. Concerns about BS included regaining weight (82%), 
difficult recovery (82%), complications (88%), qualifying (82%), and cost and postoperative care (94%). Despite concerns, 
83% surveyed were interested in pursuing BS, and among those who desired to lose >100 lb, 100% were interested in 
pursuing BS.  

Conclusion: Obese patients with history of EC/EH are aware of hazards associated with excess weight and understand the 
relationship between EC/EH diagnosis and obesity, and overall are very interested in BS as a modality to improve their health. 
Unfortunately, BS is not offered at the county institution because of financial constraints.

 

439 - Poster Session  
Distance to care is associated with lower health care maintenance and survival in patients with gynecologic 
malignancies  
M. Espiridion, A.J. Hicks and N. Bou Zgheib. Marshall University School of Medicine, Huntington, WV, USA  

Objective: Women with gynecologic malignancies in rural regions may have limited access to the highly specialized care they 
need, and often travel long distances for treatment. Prior reports have suggested that distance from residence to treatment 
facility is a barrier to appropriate health care maintenance and treatment. We previously reported on the effect of the distance 
traveled by patients with gynecologic malignancies to a university hospital on the disease presentation as well as on short- and 
long-term outcomes. Here we sought to investigate the effect of this distance on the patients’ health care maintenance.  

Method: After institutional review board approval, patients with gynecological malignancies treated at the Edwards 
Comprehensive Cancer Center and Marshall University between 2006 and 2014 were identified using the cancer registry 
database. Clinical and demographic data are collected utilizing American College of Surgeons/Commission on Cancer data 
elements and meeting national and state quality edits. The dates of last Pap smear and mammogram in relation to the 
gynecological malignancy diagnosis were collected to be evaluated with the distance traveled by the patients and the 
outcomes. 

Results: A total of 810 patients with gynecologic malignancies, ovarian (n = 127), uterine (n = 489), cervical (n = 88), vulvar (n 
= 52), peritoneal (n = 22) and other (n = 32) cancers, were identified during the study period, and the clinical data were 
subject to a multivariable analysis. When taking the median distance to care (DTC) as a cutoff, short DTC was found to be 
significantly associated with a more than 6-year interval since the last Pap smear and more 5 years since the last mammogram. 
Furthermore, patients with poor health care maintenance records were found to have a worse prognosis.  

Conclusion: Geographic proximity to a university hospital appears to significantly influence health care maintenance record 
and survival in patients with gynecologic malignancies. These findings highlight the importance of access to care to improve 



the outcome for our patients. Further studies may help us identify areas of geographic disparity and potential outreach 
programs.

 

440 - Poster Session  
A digital media diversion improves mood in patients receiving chemotherapy for recurrent gynecologic malignancies: 
Results of a randomized clinical trial  
R. Spencera, V. Alexanderb, J. Eickhoffc, K. Wooc, E. Costanzod, N. Marxe and S.L. Rosea. aUniversity of Wisconsin School of Medicine 
and Public Health, Madison, WI, USA, bEmory University, Atlanta, GA, USA, cUniversity of Wisconsin - Madison, Madison, WI, USA, 
dUniversity of Wisconsin Carbone Cancer Center, Madison, WI, USA, eColorado State University, Fort Collins, CO, USA  

Objective: To evaluate the utility of using humorous and nonhumorous movies to improve mood and fatigue during 
chemotherapy for recurrent gynecologic cancers.  

Method: A randomized, crossover study design was utilized to enroll women with recurrent gynecologic cancers. Subjects 
participated over 3 cycles of chemotherapy. The primary outcome was the change in mood on the validated PANAS-X 
instrument. The PANAS-X measures dimensions of positive and negative mood. The Brief Fatigue Index measured the 
secondary outcome of change in fatigue. All subjects completed assessments of positive and negative mood and fatigue after 
receiving chemotherapy during cycle 1 of the study. In Arm 1, subjects watched their choice of preselected humorous movies 
on a digital media device while receiving chemotherapy during cycle 2 of the study. They then selected from nonhumorous 
movies during cycle 3 of the study. In Arm 2, the order of movies was reversed. After each cycle, positive and negative mood 
and fatigue were reported for comparison with baseline measurements.  

Results: A total of 66 subjects were enrolled. The arms were balanced for patient characteristics except for age (median 65 vs 
60 years, P = 0.038). Cancer characteristics, comorbid conditions, and chemotherapy regimens were similar between the arms. 
The median number of recurrences for both arms was 1 (P = 0.14). Subjects watched humorous movies for an average of 96.0 
minutes and nonhumorous movies for an average of 62.5 minutes. Negative mood improved significantly by 19.1% after 
exposure to both humorous movies (P = 0.017) and nonhumorous movies (P = 0.001). Positive mood did not change after 
exposure to humorous (P = 0.44) or nonhumorous movies (P = 0.061). Also, fatigue did not change after exposure to humorous 
(P = 0.85) or nonhumorous movies (P = 0.40). Subjects reported higher use of affiliating and self-effacing humor rather than 
aggressive and self-defeating humor (P < 0.001).  

Conclusion: Offering women with recurrent gynecologic cancers a choice of digital media during chemotherapy significantly 
improved negative mood. This improvement was seen with both humorous and nonhumorous content. This low-cost and low-
risk intervention should be implemented during chemotherapy to improve negative mood for patients with recurrent 
gynecologic malignancies.

 

441 - Poster Session  
Inclusion of information regarding sexual side effects during the informed consent process for women undergoing 
gynecologic cancer surgery: Is it feasible?  
R. Spencera, S.T. Lindaub, E. Abramsohnc, L.M. Barroilheta and D.M. Kushnera. aUniversity of Wisconsin School of Medicine and 
Public Health, Madison, WI, USA, bUniversity of Chicago, Chicago, IL, USA, cThe University of Chicago Medicine, Chicago, IL, USA  

Objective: To evaluate the feasibility of recruiting and retaining subjects to a study of discussion of sexual side effects (SSE) 
during informed consent for women undergoing surgery for gynecologic cancer.  

Method: Using a patient-blinded, 4-arm, randomized design, women with a new diagnosis of a gynecologic malignancy 
planning to undergo surgery were recruited and enrolled. Prior trials aimed at promoting sexual health reported enrollment of 
13%–62%. The primary outcome for this study was to enroll and retain 25% of eligible subjects. Arm 1 received usual 
information (UI) regarding SSE at the preoperative visit then UI at the postoperative visit; arm 2, UI preoperatively then 
UI/discussion of SSE postoperatively; arm 3, UI/discussion of SSE preoperatively then UI postoperatively; and arm 4, 
UI/discussion of SSE preoperatively and postoperatively. Validated survey instruments were used to collect data on overall 
health, physical and sexual function, partner status, return to sexual activity, satisfaction with sex life, sexual function, and 
anxiety/depression at 1 month, 3 months, 6 months, and 9 months after surgery.  

Results: Of the 69 potential subjects screened, 40 were eligible and 15 enrolled (37.5%). Thirteen of the 15 enrolled subjects 
completed the 9 months of follow-up (86.7% retention). The information was delivered per protocol 28 out of 30 times. The 2 
times it was not delivered was due to the 2 subjects lost to follow-up. Both subjects lost were on arm 1: 1 subject died after 



surgery and the other had surgery at another institution. Average age was 64 years, and average BMI was 34.3 kg/m2. Thirteen 
of 15 subjects had uterine cancer, 9 of 15 had stage I disease, and 9 of 15 required no adjuvant therapy. Five of the 9 women 
with a partner returned to sexual activity between 1 and 3 months after surgery.  

Conclusion: This feasibility study met its goal enrollment rate with a high retention rate and a projected future enrollment of 
45 subjects per year. Given the high fidelity of information delivery in each arm, any 1 of them could reasonably be used for 
future studies. Additional pilot work is needed to inform the design and implementation of a study about the effects of 
providing information focused on sexual side effects during the preoperative informed consent process.

 

442 - Poster Session  
A prospective, longitudinal study to identify levels of physical activity in postoperative gynecologic oncology patients  
R. Spencera, J. Gorzelitzb, L. Cadmus-Bertramb, M. Rumbleb, S.L. Rosea and E. Costanzoc. aUniversity of Wisconsin School of 
Medicine and Public Health, Madison, WI, USA, bUniversity of Wisconsin, Madison, WI, USA, cUniversity of Wisconsin Carbone 
Cancer Center, Madison, WI, USA  

Objective: To describe the amount of longitudinal physical activity in postoperative endometrial and ovarian cancer patients.  

Method: A prospective, longitudinal study was conducted for patients undergoing surgery for a gynecologic cancer. Subjects 
were equipped with actigraphy monitors to document daily physical activity. Activity levels were categorized as light, 
moderate, and vigorous.  

Results: A total of 135 ovarian and endometrial cancer patients were enrolled with physical activity data available for 59. 
Most subjects (71.2%) had stage I or II disease. Subjects' mean age was 58.9 ± 9.4 years with BMI of 34.2 ± 9.5 kg/m2. When 
comparing 1 week and 4 months after surgery, there were significant increases in mean light (+126 minutes, P < 0.0001), 
moderate (+12.7 minutes, P < 0.0001), and vigorous (+6.8 minutes, P = 0.002) intensity physical activity. When comparing 1 
week and 1 month postsurgery, significant increases were also seen for light (+91.1 minutes, P < 0.0001) and vigorous (+3.6 
minutes, P = 0.02) intensity physical activity. Between 1 month and 4 months after surgery, significant increases in activity 
were observed only for light intensity activity (+32.8 minutes, P = 0.02).  

Conclusions: Light, moderate, and vigorous intensity physical activity increased significantly over time following surgery of 
gynecologic malignancies. Light physical activity composed the majority of physical activity performed. Barriers to activity in 
those individuals who did not increase or decreased activity over time need to be identified. Given the comorbid conditions 
that often accompany these malignancies, these data should be used to guide interventions aimed at increasing the amount of 
moderate and vigorous intensity activity in this patient population.

 

443 - Poster Session  
Patient factors associated with completion of intraperitoneal chemotherapy in patients with advanced epithelial 
ovarian cancer  
L.J. Moulton and R. DeBernardo. Cleveland Clinic, Cleveland, OH, USA  

Objective: To identify patient, surgical, and oncologic variables associated with successful completion of intraperitoneal (IP) 
chemotherapy in women with advanced epithelial ovarian, fallopian tube, and peritoneal carcinoma (EOC).  

Method: The study was a retrospective, single-institution analysis of women undergoing cytoreductive surgery for EOC 
followed by IP chemotherapy for stage IIIA-IVB disease. Descriptive statistics and univariate analysis were performed  

Results: Of 114 women included, 73.7% completed the planned course of IP chemotherapy. The mean age and BMI were 60.4 
years and 28.2 kg/m2, respectively. All patients had advanced-stage disease; 6.1% were IIIA, 7.9% were IIIB, 77.2% were IIIC, 
3.5% were IVA, and 5.3% were IVB. The majority of patients had serous histology (n = 97, 85.8%). All patients underwent 
primary cytoreductive surgery with optimal cytoreduction (<1 cm) achieved in 92.8%; 50.5% had no gross residual disease. Of 
all patients, 19.3% (n = 22) received neoadjuvant chemotherapy. Of all patients, 72.8% (n = 83) received IP chemotherapy 
alone, 25.8% (n = 29) received a combination of IP/IV due to inability to complete IP therapy and 1.8% (n = 2) received IV 
chemotherapy instead of planned IP course. Most received cisplatin (53.5%) or carboplatin (49.1%) with paclitaxel (88.6%); 
the median was 6.0 cycles given. Lower ECOG status (P = 0.04) was predictive for completion of IP therapy; age (P = 0.98), 
neoadjuvant chemotherapy (P = 0.46), Charlson cormorbidity index (P = 0.49), and BMI (P = 0.31) were not. While no 
operative factors, including route of surgery (P = 0.23), OR time (P = 0.73), readmission (P = 0.77), or ICU admission (P = 0.44) 
were identified as significant; diagnosis of postoperative ileus was predictive for noncompletion (P = 0.04). Miliary peritoneal 



disease noted at the time of surgery (P = 0.03) was associated with IP completion, but cytoreduction status (P = 0.28) or stage 
(P = 0.27) were not. Gastrointestinal (P < 0.001) and neurologic (P < 0.001) side effects were predictive for IP chemotherapy 
discontinuation; however, grade 2/3 hematologic toxicity was (P = 0.95).  

Conclusion: In this series of women with advanced-stage EOC, the rate of completion of IP chemotherapy in women with EOC 
is high at 73.7%. Performance status is predictive for completion of IP therapy and should be considered in treatment 
planning.

 

444 - Poster Session  
Sexual function following hysterectomy for endometrial cancer: A five-year follow-up investigation  
L. Buckinghama, A.F. Haggertyb, X. Zhanga, R.A. Burgerb, M.A. Morgana, E.M. Kob, U.U. Andya and R.L. Giuntoli IIa. aUniversity of 
Pennsylvania Health System, Philadelphia, PA, USA, bUniversity of Pennsylvania, Philadelphia, PA, USA  

Objective: Literature regarding sexual function after hysterectomy for gynecologic cancer is limited. Follow-up time in 
particular has not been carried out beyond 2 years following surgery. We sought to determine baseline and 5-year follow-up 
sexual function in endometrial cancer (EC) patients.  

Method: A cross-section of patients with EC who received care in an academic center from 2006 to 2010 was 
identified. Eligible patients were surveyed in 2011 using the Pelvic Incontinence Sexual Questionnaire (PISQ). Higher PISQ 
score is associated with better sexual function. Respondents were resurveyed in 2016. The PISQ was also administered at a 
single time point to a control group consisting of urogynecology (URO) patients from the same center. Patient charts were 
reviewed, and clinical and demographics data were abstracted. Descriptive statistics were performed. Median total survey 
scores were compared with Wilcoxon signed rank sum tests, Kruskal Wallis tests, and Mann Whitney U tests. Categorical 
variables were compared with χ2 or Fisher's exact tests as appropriate. All statistical analyses were conducted using STATA 
software, version 13.1, and reported P values were 2-sided with statistical significance at <0.05.  

Results: A total of 179 EC patients responded to the initial survey, and 242 matched URO controls were identified. There was 
no statistical difference in age, BMI, race, menopause, and smoking status between groups. In 2011, 51.7% of EC patients 
versus 39.6% of URO patients reported sexual activity (P = 0.0001). Median PISQ score was 33 (IQR 22–37) for EC and 10 (IQR 
4–16) for URO patients (P = 0.0001). At 5 years, 58 (32.4%) EC patients responded to the follow-up survey. Median PISQ score 
for EC patients at 5 years was not significantly different: 31 (IQR 15–36, P = 0.3628). With multivariable modeling, none of the 
demographic or clinical characteristics (age, race, BMI, smoking, diabetes, parity) of EC patients were independently 
associated with sexual function (P = NS).  

Conclusion: Although faced with a diagnosis of malignancy, EC patients had significantly better sexual function than URO 
patients based on the PISQ survey. Sexual function remained stable for EC patients over a 5-year time period. No association 
between specific characteristics and sexual function of EC patients was found.

 

445 - Poster Session  
The frequency of self-reported symptoms of lymphedema over 5 years in patients with uterine carcinoma  
A. Graula, X. Zhangb, K. Schmitzb, E.M. Koc and A.F. Haggertyc. aUniversity of Pennsylvania Health System, Philadelphia, PA, USA, 
bPenn State College of Medicine, Hershey, PA, USA, cUniversity of Pennsylvania, Philadelphia, PA, USA  

Objective: The objective of this study was to determine the frequency of lower limb lymphedema (LLL) symptoms in uterine 
cancer survivors over a 5-year study period.  

Method: Endometrial cancer survivors from a single academic institution were initially surveyed in 2011 with the Gynecologic 
Cancer Lymphedema Questionnaire (GCLQ), a validated self-report measure used to assess symptoms associated with LLL. 
The 213 women who responded to the initial survey were resurveyed in 2016. Descriptive statistics were performed, 
including calculating survey domains. Fisher's exact and Wilcoxan rank sum tests were used to evaluate the difference in 
scores.  

Results: Of the original 213 patients who answered the GCLQ survey, 10 patients (4.72%) had a diagnosis of LLL in the 
medical record. The respondents had a mean age of 67.8 years (SD ±49.7) and BMI of 33.5 kg/m² (SD ±23.5). The majority of 
patients underwent surgery (98.5%) and did not receive chemotherapy (70.6%) or radiation (60.1%). Seventy-eight patients 
(36.6% response rate) completed a follow-up survey 5 years later. The most common symptoms in the initial survey were 
tenderness (35.7%), stiffness (51.2%), and aching (55.1%). Five years later, stiffness (48.7%) and aching (53.9%) were still 



the most common symptoms reported along with limited movement in the knee (44.2%). There was a significant decrease in 
the swelling domain symptoms from 38.5% initially to 34.6% 5 years later (P < 0.001). There was a significant increase in 
infection domain symptoms from 35.9% to 44.9% (P = 0.008). By GCLQ criteria, 14.1% (n = 11) of patients who answered both 
surveys met the diagnosis of LLL. Five years later, 12.8% (n = 10) of patients met the diagnosis. Two patients had persistent 
LLL, while 8 patients developed LLL.  

Conclusions: Patient-reported outcomes by GCLQ define a greater symptom burden of LLL, which is underreported in the 
medical record. Almost 3 times as many uterine cancer patients are diagnosed with LLL by the GCLQ survey. These patients 
continue to develop symptoms even 5 years later. Improving capture of LLL with earlier identification and referral to 
lymphedema programs could decrease the symptom burden for uterine cancer survivors over an extended period of time. 

Table 1. Frequencies for GCLQ items and domains. 

     GCLQ DOMAINS 

GC
LQ 
Ite
m 
# 

GCLQ Lower Extremity Lymphedema 
Symptom items 

Sympt
om 

Cluste
r 

Initial Survey                              
(n=213)                                     

%                                
(nanswered yes/ntotal 

answered) 

Post Survey 5 
years             

(n=78)                                          
%                                     

(nanswered yes/ntotal 

answered) 

Initial 
Survey    

total 
cohort 
(n=213

)    
%(n≥1yes

) 

Initial 
Survey 
(n=78)  
%(n≥1y

es) 

Post 
Survey 
(n=78

) 
%(n≥1y

es) 

1 
Do you have limited movement of your 
hip? PF 

16.6% 
(35/211)  25.0% (19/76) 

47.9% 
(102) 

47.4% 
(37) 

59.0% 
(46) 

2 
Do you have limited movement of your 
knee? PF 

29.3% 
(62/212) 

44.2% 
(34/77)       

3 
Do you have limited movement of your 
ankle? PF 

11.9% 
(25/211) 7.9%   (6/76)       

4 
Do you have limited movement of your 
foot? PF 

12.4% 
(26/210) 14.5% (11/76)       

5 
Do you have limited movement of your 
toes? PF 

9.0%    
(19/211) 14.5% (11/76)       

6 Does your leg or foot feel weak? PF 
24.3% 
(51/210) 29.0% (22/76)       

7 Have you experienced tenderness? N 
35.7% 
(75/210) 42.3% (33/78) 

67.6% 
(144) 

67.9% 
(53) 

61.5% 
(48) 

12 
Have you experienced 
firmness/tightness? N 

21.4% 
(45/210) 20.8% (16/77)       

15 Have you experienced numbness? N 
32.1% 
(67/209) 24.4% (19/78)       

16 Have you experienced stiffness? N 
51.2% 
(107/209) 

48.7% 
(38/78)       

8 Have you experienced swelling? SW 
33.5% 
(71/212) 30.8% (24/78) 

36.6% 
(78) 

38.5% 
(30) 

34.6% 
(27) 

9 
Have you experienced swelling with 
pitting? SW 

16.5% 
(34/206) 18.0% (14/78)       

20 Have you experienced pockets of fluid? SW 2.3%    (1/44) 2.6%    (2/78)       

10 Have you experienced redness? INF 
7.6%    
(16/211) 11.5% (9/78) 

39.4% 
(84) 

35.9% 
(28) 

44.9% 
(35) 

11 Have you experienced blistering? INF 1.9%    (4/210) 1.3%    (1/78)       

13 
Have you experienced increased 
temperature in your leg? INF 

4.9%    
(10/209) 5.1%    (4/78)       

14 Have you experienced heaviness? H 
14.9% 
(31/209) 13.2% (10/76) 

14.6% 
(31) 

12.8% 
(10) 

12.8% 
(10) 

17 Have you experienced aching? A 
55.1% 
(114/207) 

53.9% 
(42/78) 

53.5% 
(114) 

51.3%
(40) 

53.9% 
(42) 

18 Have you experienced hip swelling? LSW 3.8%    (8/210) 6.4%    (5/78) 
 6.6%  
(14) 

6.4% 
(5) 

6.4%(
5) 

19 Have you experienced groin swelling? LSW 3.8%    (8/209) 0.0%    (0/78)       



GCLQ, Gynecologic Cancer Lymphedema 
Questionnaire; SW, swelling; N, numbness; H, 
heaviness; A, aching; LSW, swelling (limb); INF, 
infection; PF, physical function           
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Perceptions of risk and reward in BRCA1 and BRCA2 mutation carriers choosing salpingectomy for ovarian cancer 
prevention  
T. Ghezelayagha, L. Stewarta, V. Yub, K.J. Agnewc, B.M. Norquistd, K. Penningtonc and E.M. Swishera. aUniversity of Washington 
Medical Center, Seattle, WA, USA, bGeorgetown/Washington Hospital Center, Washington, DC, USA, cUniversity of Washington 
School of Medicine, Seattle, WA, USA, dUniversity of Washington, Seattle, WA, USA  

Objective: Salpingectomy with delayed oophorectomy has gained traction as an ovarian cancer prevention strategy but is not 
currently recommended for high-risk women. Nevertheless, some women choose this procedure. We aimed to better 
understand BRCA1 or BRCA2 (BRCA) mutation carriers who chose bilateral salpingectomy for ovarian cancer prevention.  

Method: This was a longitudinal survey study of BRCA mutation carriers who had previous bilateral salpingectomy to reduce 
ovarian cancer risk. An initial written questionnaire and telephone interview were followed by annual follow-up phone 
interviews. Patients were divided into 2 groups, those pursuing salpingectomy before and those pursuing salpingectomy after 
the recommended age of oophorectomy (age 40 years for BRCA1 and 45 years for BRCA2 carriers).  

Results: Twenty-one women were enrolled, 11 with BRCA1 and 11 with BRCA2 (1 patient had both) with median follow-up of 
1 year (range 0–2 years). Fourteen (66.7%) women had salpingectomy before and 7 (33.3%) after the recommended age of 
oophorectomy. The median age at salpingectomy was 40 years (range 27–49). The majority of patients were white (100%), 
had completed graduate education (66%), and were married/partnered (76%). Nearly half (42.9%) were nulliparous. Most 
(80%) expressed decreased worry about developing ovarian cancer after salpingectomy. Seventy percent were getting regular 
pelvic ultrasounds and CA-125 for screening. There was no difference in levels of worry about ovarian cancer or in risk 
perception between women who had salpingectomy before or those who had it after the recommended age. Patients who had 
pursued salpingectomy after the recommended age of oophorectomy were less likely to plan for future oophorectomy (13% vs 
87%, P = 0.006). All were satisfied with their decision to delay oophorectomy throughout the study time, with the most cited 
reasons including the low risk and repercussions of salpingectomy and the feeling that they reduced their risk while delaying 
menopause. There were no diagnoses of ovarian cancer during our limited study period.  

Conclusion: This exploratory study of BRCA mutation carriers demonstrates that most are satisfied with their decision, have 
decreased worry, and have lower risk perception after salpingectomy. Surprisingly, most older women undergoing 
salpingectomy did not plan on future oophorectomy, suggesting an important educational need.

 

447 - Poster Session  
Educational intervention to improve code status discussion skills and confidence for obstetrics and gynecology 
residents  
B.A. Margolisa, A. Buckley de Meritensb, C. Blindermana, S. Chatterjeec, A.I. Tergasa, W.M. Burked, J.Y. Houa and J.D. Wrightd. 
aNYP/Columbia University Medical Center, New York, NY, USA, bUMDNJ-The Cancer Institute of New Jersey, New Brunswick, NJ, 
USA, cNYPH, Columbia University Medical Center and Weill Cornell Medical College, New York, NY, USA, dColumbia University 
College of Physicians and Surgeons, New York, NY, USA  

Objective: Obstetrics and gynecology (OBGYN) residents frequently care for patients with advanced gynecologic malignancy 
yet receive little formal training in conducting code status discussions (CSDs). We piloted an educational intervention to 
improve resident confidence and skills at conducting CSDs.  

Method: OBGYN residents at a single institution underwent consent and participated in an institutional review board-
approved 3-part educational program: a journal article reading, an online module, and CSD simulations. The CSD simulations 
included an observed resident-to-resident mock patient encounter and a videotaped CSD with a standardized patient (SP). 
Pre- and postintervention surveys and performance evaluations were analyzed with descriptive methods.  

Results: Our cohort of 24 residents was 85% female, and the average age was 29 years. Postgraduate years 1–4 were 
represented. Half of the participants previously reported having received 1–3 hours of end-of-life care training and 15% 



received none. On average, 23% of respondents had never conducted a CSD, given bad news, or discussed prognosis or 
hospice. Residents initially felt most prepared to discuss treatment options (3.3/5 on Likert scale) and less prepared to discuss 
hospice, end-of-life care, and code status (2.2–2.3/5). Most (78%) disagreed that it is solely the attending’s responsibility to 
discuss goals of care with inpatients. Performance during the resident-to-resident CSD was variable with scores (percentage of 
skills achieved) from 27% to 93% (average 64%). Performance at the SP encounter was similar with scores from 40% to 73% 
(average 56%). Skills that few residents were proficient at included making a clear recommendation regarding CPR (22%), 
suggesting a follow-up plan (28%), and summarizing the discussion (6%). Post-intervention, residents felt more prepared for 
CSDs (3.7/5) and end-of-life care (3.9/5). Overall, 72% of respondents felt that the educational intervention changed the way 
they communicate with patients.  

Conclusion: The majority of participants believe they have a role in counseling patients at the end of life, yet many residents 
had never done so and lacked explicit direction. Participants felt more prepared to lead a CSD after the intervention. Future 
attempts at improving CSD skills should include more intensive mentoring and ongoing practice.

 

448 - Poster Session  
Critical conversations in gynecologic oncology: Pilot study of communication skills training for fellows and advanced 
practice providers  
C. Lefkowitsa, K.S. Bevisb, E. Careyc, J. Sheederd, R. Arnolde and L. Podgurskif. aUniversity of Colorado Denver, Denver, CO, USA, 
bUniversity of Alabama at Birmingham, Birmingham, AL, USA, cMayo Clinic, Rochester, MN, USA, dUniversity of Colorado Denver, 
Aurora, CO, USA, eUniversity of Pittsburgh Medical Center, Pittsburgh, PA, USA, fUniversity of Pittsburgh/Magee-Women's Hosiptal, 
Pittsburgh, PA, USA  

Objective: Effective communication improves patient outcomes and satisfaction and is crucial to good patient care. 
Challenging communication scenarios abound in oncology, including giving serious news and discussing goals of care. 
Communication skills training (CST) has been shown to improve skill acquisition in nongynecologic oncology providers; we 
sought to test CST with gynecologic oncology providers.  

Method: We conducted a 2-day CST workshop based on the VitalTalk model with 4 faculty (2 gynecologic oncologists, 2 
palliative care physicians) and 10 gynecologic oncology provider participants (5 fellows, 5 advanced practice providers). 
Acceptability, preparedness to address challenging communication scenarios, and impact on clinical practice were assessed by 
self-report. Using Fisher’s exact test, we compared prevalence of score of 4 or 5/5 on a Likert scale of preparedness to handle 
13 challenging communication scenarios preworkshop, immediately postworkshop, and 1 month postworkshop.  

Results: Participants showed a statistically significant increase in preparedness for 10 out of 13 challenging communication 
scenarios immediately postworkshop (all P < 0.05). Improvements were sustained or increased at 1 month (Table 1). One 
month postworkshop, 89% of participants reported using skills learned in the course at least weekly. All participants rated the 
educational quality as very good or excellent, and all rated the training as important or very important to the development of 
their clinical skills. All strongly agreed they would recommend the course to others and that this training should be required of 
all gynecologic oncology clinicians.  

Conclusion: Participants felt strongly that the workshop provided high-quality education that changed their clinical practice. 
As a result of the workshop, participants reported statistically significant, sustained improvement in preparedness to handle 
challenging communication scenarios. CST for gynecologic oncology providers is feasible, with high rates of perceived 
effectiveness and impact on clinical practice. Formal CST should be integrated into gynecologic oncology training. 

Table 1. 

How prepared do you feel to… Percent of Participants Rating 4 or 5 on 5 Point Likert 
Scale (5=Very prepared) 

Pre-
workshop 

(n=10) 

Immediate 
Post-workshop 

(n=10) 

1 month 
Post 

workshop 
(n=9) 

p-value  
Pre vs 

Immediate 
Post 

p-value 
Pre vs  

1 month  
Post 

Convey serious news about a patient’s illness to 
the patient or family 

0% 100% 100% <0.001 <0.001 

      
Convey prognosis to a patient or family member 10% 100% 100% <0.001 <0.001 
      



Express empathy 60% 100% 100% 0.09 0.09 
      
Discuss code status with a patient or family 
member 

0% 50% 89% 0.03 <0.001 

      
Respond to patients who deny the seriousness of 
their illness 

10% 80% 78% 0.005 0.005 

      
Respond to patients or family members who want 
treatments you believe are not indicated 

10% 80% 100% 0.005 <0.001 

      
Discuss religious or spiritual issues with a patient 
or family member 

10% 70% 78% 0.02 0.005 

      
Elicit a patient or family member’s concerns 
about death & dying 

0% 90% 100% <0.001 <0.001 

      
Manage conflict that arises during a family 
meeting 

0% 60% 78% 0.01 0.001 

      
Describe comfort-focused care 0% 40% 89% 0.09 <0.001 
      
Explore patient values to develop a treatment 
plan in a seriously ill patient 

0% 100% 100% <0.001 <0.001 

      
Conduct a family conference 0% 50% 78% 0.03 0.001 
      
Counsel a patient or family member in what to 
expect in the dying process 

0% 30% 56% 0.21 0.01 
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Comparison of longitudinal patient reported outcomes on an enhanced recovery pathway in patients with ovarian 
cancer undergoing primary vs interval cytoreductive surgery  
L.A. Meyera, A.M. Nickb, Q. Shia, M.D. Iniestaa, J.D. Lasalaa, M. Harrisa, C.C.L. Suna, K.H. Lua and P.T. Ramireza. aThe University of 
Texas MD Anderson Cancer Center, Houston, TX, USA, bSt. Thomas Medical Partners, University of Tennessee Health Sciences 
Center, Nashville, TN, USA  

Objective: Patient-reported outcomes (PROs) are increasingly in the spotlight with the focus on value-based care. Our 
objective was to compare symptom burden and functional recovery in women undergoing primary cytoreductive surgery 
(PCS) or neoadjuvant chemotherapy and interval cytoreductive surgery (ICS) within an enhanced recovery program (ERP).  

Method: Perioperative patient-reported symptom burden was measured for women with ovarian cancer undergoing PCS or 
ICS using the MD Anderson Symptom Inventory–Ovarian Cancer module (MDASI-OC), a 27-item validated tool. The MDASI-OC 
was administered preoperatively, daily while hospitalized, and at least weekly for 8 weeks postoperatively. Fishers’ exact and 
mixed-effect modeling were performed.  

Results: Seventy-four patients (33 PCS, 41 ICS) completed PRO questionnaires longitudinally. The mean abdominal pain score 
was higher in the PCS group (4.2 vs 1.3, P < .0001) at the preoperative baseline assessment. Patients in the PCS group also 
reported more baseline pain (4 vs 1.9, P = 0.002) and drowsiness (2.42 vs 1.34, P < 0.5). There was no significant difference in 
median age, surgical complexity score, surgical time, ASA status, Charlson comorbidity index, prior opioid use, or 
readmissions. Length of stay (LOS) was significantly longer in patients undergoing PCS (6 vs 3.9 days, P = 0.03). During 
hospitalization, patients undergoing PCS reported significantly more bloating, distress, sadness, and mood disturbance. There 
was no significant difference in pain, fatigue, drowsiness, nausea, or emesis between the 2 groups within the first 5 days 
postoperatively. In addition, there were no significant differences in the physical interference (walking, work, activity) and 
affective interference scores (mood, relations, enjoyment of life). During the 8 weeks after surgery, there were no significant 
differences in pain, fatigue, sleep, or appetite.  



Conclusion: Within an ERP, there were few significant differences between patients undergoing PCS or ICS. Patients 
undergoing PCS did report increased bloating, sadness, distress, and mood disturbance during hospitalization and had longer 
LOS. However, longitudinal patient-reported data for PCS or ICS demonstrated no significant differences in symptoms or 
functional recovery over the first 5 days postoperatively or at 8 weeks after surgery.

 

450 - Poster Session  
A matter of margins: Surgical-pathologic risk factors for recurrence in extramammary Paget’s disease  
B.J. Long, A.R. Schmitt, A.L. Weaver, M. McGree, J.N. Bakkum-Gamez, J.D. Brewer and B.A. Cliby. Mayo Clinic, Rochester, MN, USA  

Objective: To determine surgical and pathologic variables associated with recurrence in extramammary Paget’s disease. This 
is the largest published series comparing wide local excision (WLE) to Mohs micrographic surgery (MMS).  

Method: Medical records of patients seeking care for EMPD at our institution from 2000 to 2015 were reviewed. Patient, 
tumor, and treatment characteristics were abstracted. Follow-up was restricted to 5 years following primary surgery. 
Recurrence-free survival (RFS) was estimated using the Kaplan-Meier method. Risk factors were evaluated for an association 
with recurrence and positive margins using Cox proportional hazards regression and logistic regression, respectively.  

Results: Of 118 patients, 66 (55.9%) were female, and 52 (44.1%) were male. Treatment consisted of WLE (50%), Mohs 
micrographic surgery (MMS, 23.7%), radical excision (12.7%), and other (CO2 laser ablation, abdominoperineal resection, or 
colostomy, 13.6%). Most patients were treated by gynecologic (41.5%) or dermatologic (28.8%) surgeons. RFS at 1, 3, and 5 
years was 82% (95% CI 74.4–90.5%), 58.5% (95% CI 48.1–71.0%), and 47.7% (95% CI 36.5–62.3%), respectively. On 
univariate analysis, positive surgical margins (HR = 3.08, 95% CI 1.44–6.61) and female gender (2.20, 95% CI 1.06–4.55) were 
associated with increased recurrence risk. Gender was not a statistically significant risk factor for recurrence after adjusting 
for margin status. Risk factors for positive margins included female gender, treatment type, disease site, and surgeon specialty 
(Table 1), although the latter three factors were confounded by gender and were not significant predictors of margin status 
after adjusting for gender. MMS demonstrated lower rates of positive margins and was performed in 53.8% of male patients 
compared to 0% of female patients. Among males, 3.7% with MMS had positive margins compared to 27.8% with WLE.  

Conclusion: In contrast to other series, we observed strong correlation between margin status and recurrence risk in EMPD. 
The inclusion of male patients allowed us to examine the influence of MMS on both margin status and recurrence rates. These 
data highlight an opportunity to explore the use of MMS in gynecologic patients in order to reduce the rate of positive margins 
in EMPD. 

Table 1.  Univariate analysis of factors associated with positive margins. 
 

Factor No. (%) with 
positive 
margins 

Odds ratio  
(95% CI) 

p 

Sex   0.001 
    Male (N=59) 7 (11.9%) Reference  
    Female (N=83) 31 (37.3%) 4.43 (1.79, 10.95)  
    
Age at surgery (years)   0.48 
    Q1 (≤63.0,         N=35) 10 (28.6%) Reference  
    Q2 (63.1-70.8,  N=36) 10 (27.8%) 0.96 (0.34, 2.71)  
    Q3 (70.9-75.9,  N=35) 6 (17.1%) 0.52 (0.17, 1.63)  
    Q4 (76.0+,         N=36) 12 (33.3%) 1.25 (0.46, 3.43)  
Type of Paget’s disease   0.57 
    Primary (N=105) 30 (28.6%) Reference  
    Secondary (N=30) 7 (23.3%) 0.76 (0.30, 1.96)  
    
Lesion type   0.11 
    Single (N=111) 24 (21.6%) Reference  
    Multi-focal (N=24) 9 (37.5%) 2.18 (0.85, 5.58)  
    
Lesion size (cm)   0.13 
    Q1 (<4.0,      N=29) 4 (13.8%) Reference  



    Q2 (4.0-6.6, N=29) 9 (31.0%) 2.81 (0.75, 10.49)  
    Q3 (6.7-9.7, N=27) 10 (37.0%) 3.68 (0.99, 13.67)  
    Q4 (9.8+,      N=31) 5 (16.1%) 1.20 (0.29, 5.00)  
Type of treatment   0.03 
    WLE (N=85) 31 (36.5%) Reference  
    Radical excision (N=19) 5 (26.3%) 0.62 (0.21, 1.89)  
    Mohs (N=29) 1 (3.4%) 0.06 (0.01, 0.48)  
    Other (N=9) 1 (11.1%) 0.22 (0.03, 1.82)  
    
Surgeon   0.02 
    Gynecology (N=65) 23 (40.0%) Reference  
    Dermatology (N=30) 2 (6.7%) 0.11 (0.02, 0.49)  
    Colorectal (N=26) 4 (15.4%) 0.27 (0.08, 0.88)  
    Urology/general surgery (N=12) 3 (25.0%) 0.50 (0.12, 2.02)  
    Other (N=9) 3 (33.3%) 0.75 (0.17, 3.27)  
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Prognosis and survival of gynecologic leiomyosarcoma: A National Cancer Data Base study  
B.L. Seaglea, J. Sobecki-Rauschb, A.E. Strohlb and S. Shahabic. aDanbury Hospital, Danbury, CT, USA, bFeinberg School of Medicine 
of Northwestern University, Chicago, IL, USA, cWestern CT Health Network/Danbury Hospital, Danbury, CT, USA  

Objective: To determine overall survival (OS) and factors associated with OS of women with gynecologic leiomyosarcoma 
(LMS).  

Method: Women with LMS of the uterus, cervix, or ovary (n = 6,273) were identified from the 1998–2011 National Cancer 
Data Base. Kaplan-Meier and multivariate Cox proportional hazards survival analyses were performed to test for associations 
of potential exploratory variables with OS. A subset analysis of women with metastatic LMS was also performed.  

Results: Primary sites were uterine (n = 5,722), cervix (n = 319), and ovary (n = 232), representing 1.3% of uterine, 0.2% of 
cervical, and 0.1% of ovarian cancers. Women with ovarian LMS, positive lymph nodes, distant metastasis, any residual LMS at 
a surgical margin, or grade 3/4 LMS had decreased OS. Increased age, increased tumor size, higher grade, and black race were 
independently associated with decreased OS. Women with cervical LMS were younger, had smaller tumors, and experienced 
increased OS compared to other primary sites. Distant metastasis and macroscopic LMS at a surgical margin (cut-through 
surgery) portended the worst prognoses with fewer than 10% surviving to 100 months and 40 months, respectively. The 
hazard of death is increased 3%–5% per each 1-cm increase in primary tumor size. Chemotherapy was marginally associated 
with 6.4 months increased OS and decreased hazard for death (.72, .52–1.00, P = .048) among women with metastatic LMS.  

Conclusion: Complete surgical resection remains the best-evidenced treatment with OS benefit among women with 
gynecologic LMS. Early, complete surgical resection and improvement in access and quality of care may increase OS for women 
with LMS.

 

452 - Poster Session  
The significance of lymphovascular space invasion in microinvasive squamous cell carcinoma of the vulva  
J. Ricciuti, M.M. Boisen, J.L. Kelley III, S.E. Taylor, P. Sukumvanich, J. Berger and B.C. Orr. Magee-Womens Hospital of UPMC, 
Pittsburgh, PA, USA  

Objective: Squamous cell carcinoma (SCC) of the vulva is an uncommon condition with few large studies describing risk 
factors for poor patient outcomes in early-stage disease. Lymphovascular space invasion (LVSI) is recognized as a poor 
prognostic factor in several gynecologic cancers including early-stage cervical SCC, and the presence of LVSI has the potential 
to affect treatment decisions. We sought to evaluate the association between LVSI, nodal involvement, and patient outcomes in 
T1a vulvar tumors.  

Method: Patients with T1a vulvar tumors who had undergone lymphadenectomy reported to the National Cancer Data Base 
from 1998 to 2012 were selected. Patients with poorly differentiated carcinoma and patients who received either neoadjuvant 
chemotherapy or radiation were excluded to reduce the risk of including patients with advanced disease at the time of 



diagnosis. Overall survival was estimated by the Kaplan-Meier method; univariate comparisons were made with log rank tests; 
and multivariable analysis was performed using Cox proportional hazards modeling. All tests were 2-tailed with threshold 
significance level set at P < 0.05.  

Results: A total of 1,062 patients with T1a tumors were identified who underwent lymphadenectomy. Lymphovascular space 
invasion was found in 5.9% of patients. The presence of LVSI was associated with 35.7% regional nodal positivity compared to 
3.8% when absent (P = 0.001). When regional nodes were positive, 85.7% involved only 1 node. As expected, when lymph 
nodes were positive, survival was affected (48 months vs 152 months, median OS, P < 0.001). On univariate analysis of other 
clinicopathologic data—increasing age, poor performance status (Charlson/Deyo score), presence of LVSI, increasing tumor 
size, and positive lymph node status—were associated with worse survival. On multivariable analysis, only lymph node status 
predicted survival.  

Conclusion: The presence of LVSI in T1a vulvar tumors is a poor prognostic factor and is associated with a higher rate of 
lymph node involvement. These results prompt further investigation of whether the presence of LVSI should prompt regional 
lymph node evaluation in patients with microinvasive vulvar cancer.
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Surgical staging of borderline ovarian tumors with and without lymphadenectomies: A multi-institutional study  
R.R. Padhy. Hofstra Northwell School of Medicine, Manhasset, NY, USA  

Objective: In 2013, the National Comprehensive Cancer Network (NCCN) guidelines added the recommendation for lymph 
node evaluation on a case-by-case basis during comprehensive surgical staging of borderline ovarian tumors. In 2016, NCCN 
further updated the recommendation by deleting comprehensive surgical staging for borderline tumors. The objective of this 
study was to examine the recurrence rate between completely surgically staged borderline ovarian tumors with and without 
lymphadenectomies, and compare them to patients who were incompletely staged.  

Method: From 1998 to 2015, 128 borderline ovarian cancers were identified with concurrent intraoperative frozen analysis 
and final pathologies. Fifty-nine cases (46%) underwent complete surgical staging, which included bilateral or unilateral 
salpingo-oophorectomy, omentectomy, resection of macroscopic implants, peritoneal biopsies in the absence of implants, 
peritoneal washings, and lymphadenectomy. Thirty-nine cases (30%) underwent complete surgical staging with all of the 
above performed except for lymphadenectomy. The remainder of 30 cases (23%) were incompletely staged. Recurrence was 
recorded following repeat surgical staging.  

Results: Of the 59 patients who underwent complete surgical staging with lymphadenectomies (P < 0.001), 8 were upstaged 
due to positive lymph nodes. There were 5 recurrences (8.5%) in this group with only 1 involving positive lymph nodes in 
addition to noninvasive implants. Of the 39 patients who underwent complete staging without lymphadenectomy, there was 
only 1 recurrence (2.6%). The recurrence rate in the group of incompletely staged patients was higher (13.3%) with 4 
recurrences observed. Nine of the 10 recurrences were of borderline histology with 1 case recurring as invasive 
adenocarcinoma. Of the 98 cases that underwent complete surgical staging, 54% were stage 1A.  

Conclusion: There was no statistically significant difference in recurrence rates whether lymphadenectomy was performed or 
not during the complete surgical staging procedure for borderline ovarian cancers (P = 0.232). With lymphadenectomy now 
being discretionary within acceptable staging guidelines for borderline ovarian cancers, gynecologic generalists can consider 
complete surgical staging for borderline ovarian tumors when diagnosed on frozen analysis.
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Wnt signaling in human granulosa cell tumors of the ovary  
H.D. Reyesa, B. Kilonzoa, T. Neffa, E. Devora, K.K. Lesliea, M. Samuelsona, E. Cohenb and M.J. Goodhearta. aUniversity of Iowa 
Hospitals and Clinics, Iowa City, IA, USA, bUniversity of Iowa, Iowa City, IA, USA  

Objective: Ovarian granulosa cell tumor (GCT) is a malignant type of sex-cord stromal tumor that accounts for approximately 
2%–5% of all ovarian malignancies. GCTs are often identified at an early stage, but advanced disease can be quite challenging 
to treat. Beta-catenin (CTNNB1) and lymphoid enhancer factor-1 (LEF1) are transcriptional regulators involved in the Wnt 
signaling pathway that has been associated with tumor growth. Our objective is to determine whether there is an association 
between the Wnt signaling pathway and human ovarian GCT.  



Methods: Using 12 human ovarian GCT samples and 6 normal ovarian tissue controls identified through retrospective data 
review, snap-frozen and paraffin-embedded tissues were homogenized for RNA extraction. Expression of CTNNB1 and LEF1 
was examined using quantitative RT- PCR. Gene expression data were then correlated with clinical outcomes.  

Results: There was a 1.8-fold increase in relative gene expression of CTNNB1 (P = 0.367) and a 24.4-fold increase in the 
relative expression of LEF-1 (P = 0.009) in GCTs compared to benign ovarian controls (Fig. 1). During the 8-year follow-up 
period between January 1990 and December 1998, 4 of the 12 patients with GCT died of the disease. When subcategorizing the 
patients between those who died and those who were alive during the 8-year follow-up, those who died had a 141.8-fold 
higher LEF1 expression compared to normal ovarian controls (P = 0.094), while those who were alive had 16.9-fold higher 
LEF1 expression (P = 0.026).  

Conclusion: Wnt signaling appears to be activated in human ovarian GCT with LEF1 being a potential cadidate as 
a therapeutic target. Continued research is needed in uncovering the role of Wnt signaling in this rare tumor type. 
  

 
Fig. 1.
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Differential effects of saturated and unsaturated fatty acids on ovarian cancer growth  
M.H. Uddina, T.E. Buekersb, M.A. Elshaikhb, S. Girib, A.R. Munkarahb and R. Rattanb. aHenry Ford Hospital, Detroit, MI, USA, bHenry 
Ford Health System, Detroit, MI, USA  

Objective: Free fatty acids (FFAs) acquired from the omentum have been demonstrated to promote epithelial ovarian cancer 
growth (EOC). Different FFAs (saturated or unsaturated) are involved in different physiological functions. The present study 
was designed to investigate and compare the effects of oleate, the most abundant circulating unsaturated FFA, to those of the 
saturated FFA palmitate in established human ovarian cancer cell lines.  

Method: Ovarian cancer cell lines (A2780, OVCAR5, CaOV3, and ID8) were exposed to various concentrations of either oleate 
(C:18:1) or palmitate (C:16) after overnight serum starvation. Proliferation and survival were measured over 72 hours by 
Promega proliferation assay and MTT. Apoptosis was measured by caspase 3 activity (Promega). Expression of free fatty acid 
receptor (FFAR) 1 and 4 was measured after exposure to oleate and palmitate by quantitative polymerase chain reaction.  

Results: The unsaturated FA oleate stimulated cell proliferation in a time-and dose-dependent manner (P ranges from 0.05 to 
0.01 for various cells and time points) in the 4 ovarian cell lines. On the contrary, palmitate caused apoptotic cell death in all 4 
ovarian cancer cell lines in a time- and dose-dependent manner (P ranges from 0.05 to 0.001 for various cells and time points). 
Interestingly, when all 4 cell lines were exposed to a combination of both FAs, the final effect was increased cell proliferation; 
in fact, oleate seemed to protect the cancer cells against the apoptotic action of palmitate in a dose-dependent manner. 
Blocking of FFAR1 reversed the proliferative effect of oleate in ovarian cancer cells (P < 0.05–0.001). Oleate induced the pro-
oncogenic signaling of AKT, while palmitate inhibited it.  

Conclusion: Different fatty acids have distinct effect on ovarian cancer cell proliferation and apoptosis. While the unsaturated 
FFA oleate promotes proliferation likely by activating Akt, the saturated FFA palmitate appears to cause apoptosis and inhibits 
Akt. The type of FFA and their ratios in the tumor environment may influence ovarian cancer growth and progression. This 
will be further investigated in vivo and patient-derived specimens.
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To screen or not to screen: Occult malignancies associated with extramammary Paget’s disease  
A.R. Schmitt, B.J. Long, A.L. Weaver, M. McGree, J.N. Bakkum-Gamez, J.D. Brewer and B.A. Cliby. Mayo Clinic, Rochester, MN, USA  

Objective: To describe the rate of occult malignancies and to outline cancer screening strategies for patients with newly 
diagnosed extramammary Paget’s disease (EMPD).  

Method: Medical records of patients at a single institution seen for primary EMPD between 1992 and 2015 were reviewed. 
Patient, primary tumor, screening tests, and occult malignancy characteristics were abstracted. Descriptive statistics were 
performed.  

Results: Among 81 females, the mean age at presentation was 71.6 years (range 50.6–94.7), and 68 (84.0%) had at least 1 
cancer screening test performed after being diagnosed with EMPD (Table 1). The most common tests were mammogram 
(60.3%), colonoscopy (50.0%), Pap smear (38.2%), urine cytology (35.3%), and CT abdomen/pelvis (35.2%). A total of 6 
(8.8%) occult malignancies, defined as noncontiguous Paget’s tumor and occurring within 1 year of EMPD diagnosis, were 
identified in 5 patients. These included urothelial carcinoma identified by urine cytology (3), breast cancer identified by 
mammogram (2), and ovarian carcinoma identified by CT abdomen/pelvis (1). One additional patient had a vaginal squamous 
cell carcinoma identified by Pap screening within 1 year prior to EMPD diagnosis. The primary EMPD site for each patient was 
vulvar, with 1 patient also having perianal involvement. Fourteen (17.3%) additional patients had an adjacent, contiguous 
adenocarcinoma including vulvar (6), anal (4), and other (4). Thus, a total of 20 (24.7%) associated malignancies, both occult 
and adjacent, were identified in this cohort.  

Conclusion: Screening for occult malignancy should be performed for each patient diagnosed with extramammary Paget’s 
disease. Tests should include at least age-appropriate cancer screening. Further investigation is ongoing into occult 
malignancy screening best practices, but preliminary results indicate noninvasive testing such as urine cytology and 
mammogram may be of highest yield.  

Table 1. Screening tests performed for primary EMPD.  

Type of screening test  Patients (N=68)  
No. 

screened  
No. with 
cancer  

Mammogram  41 (60.3%)  2  
Colonoscopy  34 (50.0%  0  
Pap smear  26 (38.2%)  0  
Urine cytology  24 (35.3%)  3  
CT abdomen/pelvis  24 (35.2%)  1  
Cystoscopy  15 (22.1%)  0  
Transvaginal ultrasound  11 (16.2%)  0  
CT chest  11 (16.2%)  0  
PET  4 (5.9%)  0  
Sigmoidoscopy  4 (4.4%)  0  
EGD  3 (4.4%)  0  
Other  

  

Abdominal ultrasound  1  0  
CT urogram  3  0  
CT enterography  1  0  
Endometrial biopsy  4  0  
GI fluoroscopic exam  1  0  
MRI abdomen  1  0  
Proctoscopy  1  0  
Abdominal x-ray  1  0  
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Can oophorectomy and lymphadenectomy be omitted in patients with endometrial stromal sarcoma (ESS)?  
K.N. Taylor, M.T. McHale, C.C. Saenz and S.C. Plaxe. UCSD Rebecca and John Moores Cancer Center, La Jolla, CA, USA  

Objective: To describe trends in fertility-preserving surgery and lymphadenectomy in a large population-based cohort of 
patients with endometrial stromal sarcoma (ESS).  

Method: Patients diagnosed with ESS (histology code 8931/3) during 2003–2013 in Surveillance, Epidemiology and End 
Results (SEER) 18 were identified. Differences in means were evaluated with the Student t test and ANOVA; differences in 
proportions were evaluated with χ2 and Fisher exact tests. Relative survival (RS) was calculated using the Kaplan-Meier 
method in SEERstat.  

Results: A total of 638 patients were identified; mean age was 49.4 years. Age-adjusted incidence was 0.068/100,000, and did 
not differ by age, race, ethnicity, or region. Of these, 27.7% had metastases, which were more common in women age ≥60 
compared to those <60 (38.5% vs 27.3%, respectively, P = 0.026). There were 602 patients (96.0%) who had surgery; of these, 
25 (3.9%) had only local excision or ablation (LEA) rather than hysterectomy. Women in the South were 3.4 times more likely 
(95% CI 1.4–8.0) to have LEA than those in the West, and trended toward a higher likelihood than those in the Northeast 
(relative risk 16.8, 95% CI 0.99–283.9). Ovarian preservation was more common in younger patients (24.3% age <60 vs 5.6% 
age ≥60, P < 0.001). Ovarian metastases occurred in 26/573 (4.5%) who underwent oophorectomy. Lymphadenectomy (LND) 
was done in 36.2% of patients; 8.8% had positive nodes. Five-year RS was not observed to differ by whether the ovaries were 
preserved or LND. Patients who had LEA had similar RS (95.8%, 95% CI 55.4%–99.7%) to those who had hysterectomy 
(96.4%, 95% CI 93.3%–98.1%). However, the 38 patients who did not undergo surgery had significantly worse RS (65.8%, 
95% CI 36.4%–84.0%) compared to those who underwent hysterectomy. Women age ≥60 had lower 5-year RS (85.5%, 95% 
CI 71.8%–92.9%) compared to those age <60 (96.8%, 95% CI 94.1%–98.3%). Five-year RS was significantly worse for patients 
with metastases (87.1%, 95% CI 79.8%–92.0%) compared to those without metastases (98.9%, 95% CI 92.6%–99.9%).  

Conclusion: We must be circumspect about interpreting these observational, retrospective data in only 638 patients. But our 
findings from the largest population-based cohort reported to date may provide guidance for management of patients with 
this exceedingly rare neoplasm. We believe that (1) it is reasonable to consider ovarian preservation; (2) LND may safely be 
omitted in most cases; and (3) local excision may be an appropriate option for women with ESS who desire fertility.
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Extramammary Paget's disease of the vulva: Management, recurrence and malignant transformation  
R. Niteckia, M.R. Davisb, J. Watkinsc, Y. Wua, M.G. Mutod, N.S. Horowitze, R.S. Berkowitze and C.M. Feltmatec. aBrigham and 
Women's Hospital/Harvard Medical School, Boston, MA, USA, bBrigham and Women's Hospital/Harvard University, Boston, MA, 
USA, cBrigham and Women's Hospital, Boston, MA, USA, dDana-Farber Cancer Institute, Boston, MA, USA, eBrigham and Women's 
Hospital, Boston, MA, USA  

Objective: Extramammary Paget Disease (EMPD) of the vulva is a rare lesion with a high recurrence rate ranging from 12% to 
61%, treated with multiple modalities and by multiple providers. The rate of underlying adenocarcinoma varies but in the 
largest series was reported at 4%. Given the rarity of the disease, there is a paucity of data to optimize treatment. The aim of 
this study is to describe the presentation, management, recurrence rate, and malignant transformation in a large, single-
institution series of EMPD.  

Method: Patients with centrally reviewed and pathologically confirmed EMPD treated from 2000 to 2015 were 
retrospectively identified using an institutional review board-approved database. Demographic, pathological, and clinical data 
were abstracted from the longitudinal medical record.  

Results: A total of 57 patients were diagnosed with EMPD. Thirteen patients were excluded for incomplete follow-up or no 
documented gynecologic care. The mean age at diagnosis was 69 years, and 93.2% of patients were white. Patients were seen 
by different providers: 32 (72.7%) by gynecologic oncologist alone, 9 (20.5%) by both a gynecologic oncologist and a 
dermatologist, and 3 (6.8%) by both a general gynecologist and a gynecologic oncologist. Forty-two patients were treated with 
surgical excision; 33 patients had evaluable margins following excision of which 30 (90.9%) had positive margins. Alternative 
treatment modalities included MOHs surgery in 3 patients and medical therapy in 20 patients. The mean number of surgical 
procedures was 2.02 (0–16). Twenty-five patients (56.8%) had recurrent disease with a mean of 2.35 (1–6) recurrences per 
patient. The median disease-free survival was 39.6 months with a median follow-up of 45.8 months (1.2–178.9 months). There 
was no difference in the rate of recurrence based on positive margins, depth of invasion, or adnexal involvement in a 



multivariate analysis (P = 0.45, P = 0.27, and P = 0.89, respectively). Four patients (9%) had invasive cancer, and 4 patients 
(9%) were diagnosed with a separate malignancy at or following diagnosis of EMPD.  

Conclusion: Patients with EMPD in this series have a high rate of recurrence regardless of margin status or depth of invasion. 
Treatment courses are complex with 27% of patients treated by more than 1 provider and 45% treated by multiple modalities. 
Despite multiple recurrences, the rate of underlying malignancy was relatively rare suggesting management should focus on 
symptom control and quality of life outcomes.
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Comprehensive genomic profiling of rare gynecological malignancies  
M. Hodeiba, E.N. Prendergastb, A.Y. Liuc, J.N. Faheyb, J.A. Elvind, G.E. Konecnyb and J.G. Cohenb. aWomens Cancer Program/Cedars-
Sinai Medical Center, Los Angeles, CA, USA, bUniversity of California, Los Angeles, Los Angeles, CA, USA, cCedars-Sinai Medical 
Center, Los Angeles, CA, USA, dFoundation Medicine, Inc., Cambridge, MA, USA  

Objective: Rare gynecologic tumors are a group with inherent therapeutic challenges because of the paucity of 
data. Comprehensive genomic profiling (CGP) has the ability to identify clinically relevant genomic alterations (CRGAs) linked 
to targeted therapy. This study will describe targetable mutations for patients with rare or refractory gynecologic 
malignancies.  

Method: An institutional review board-approved retrospective study of 22 patients treated for rare gynecologic tumors, 
defined as those with minimal representation in the literature (including uterine leiomyosarcoma [uLMS], cervical 
adenocarcinomas endometrial clear cell carcinoma, vaginal squamous cell carcinoma [SCC], granulosa cell tumor, pelvic 
mesothelioma and yolk sac tumors) was performed. CPG of 22 clinical specimens by hybridization-capture of up to 315 
cancer-related genes (FoundationOne) provided genomic alterations (GA = SV, indels, CNA, rearrangements), tumor mutation 
burden (TMB), and microsatellite instability (MSI) status. CRGA were defined as GA associated with on-label-targeted 
therapies and targeted therapies in mechanism-driven clinical trials. Patient outcomes and clinician response to CRGAs were 
extracted.  

Results: Of the 22 recurrent, refractory, and rare tumors, 12 (55%) were uLMS, 4 (18%) cervical (2 adeno, 1 neuroendocrine, 
1 adenosquamous), 2 (10%) endometrial clear cell carcinomas, and 1 each representing vaginal SCC, granulosa cell, pelvic 
mesothelioma and yolk sac tumors. The most common GA were TP53 (40.9%), RB1 (27.3%), PIK3CA (22.7%), CDKN2A 
(13.6%), ATRX (14%), and PTEN (9%). CRGA were detected in 17 of 22 cases (77%) with an average of 1 CRGA per patient 
sample. Targeted therapy was utilized in only 1 case (4.5%): olaparib was given for a uLMS with a BRCA2 R2494GA.  

Conclusion: CGP of rare gynecologic tumors revealed a high rate of potentially targetable GA that could be used to tailor 
treatment for rare or refractory gynecologic tumors. The low rate of biomarker-matched therapy attempted in this cohort 
(4.5% vs 77% with CRGA) may reflect the aggressive course of these tumors, testing late in the disease, or a lack of basket 
trials, which allow participation of rare malignancies. Novel trial designs and tumor registries using CGP may provide an 
opportunity to help incorporate targeted treatments in rare gynecologic malignancies.
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What is the reproductive function after conservative surgery for malignant ovarian germ cell tumors? A single 
institution experience  
I. Anastasakisa, N. Thomakosb, M. Liontosb, M. Sotiropouloub, D. Haidopoulosb, D.E. Vlachosa, A. Bamiasb, G. Vlachosb and A. 
Rodolakisb. aUniversity of Athens School of Medicine, Alexandra Hospital, Athens, Greece, bAlexandra Hospital, University of 
Athens, Athens, Greece  

Objective: Malignant ovarian germ cell tumors (MOGCTs) represent a relatively rare malignancy with potential for fertility-
preserving surgery and excellent survival outcomes. The aim of our study is to identify the clinicopathologic characteristics of 
MOGCTs, to determine the prognostic factors affecting the survival, and report the reproductive outcomes of patients treated 
by conservative surgery.  

Method: Medical records from 42 women treated in our hospital for MOGCT between 1997 and 2015 were analyzed 
retrospectively. Fisher’s exact test was used for the comparison of proportions and life table analysis for survival calculations.  

Results: Mean age at diagnosis was 23.5 years (range 12–56 years). Thirty-one cases (74%) were stage I; 7 cases (17%) stage 
II; and 4 cases (9%) stage III. Immature teratoma represented the most common histological type (n = 18) followed by 



dygerminomas (n = 14), mixed tumors (n = 6), and endodermal sinus tumors (n = 4). Thirty-five patients underwent fertility-
sparing surgery defined by unilateral oophorectomy, lymphadenectomy, and peritoneal biopsies. Adjuvant chemotherapy was 
administered in 29 patients with BEP (bleomycin, etoposide, and cisplatin). After a median follow-up period of 9.2 years, 4 
patients (11.5%) had disease recurrence and 3 died. Advanced stage and presence of mixed histology was associated with 
recurrence. The overall survival rate was 94.1% for women in early stage (I/II) and 87.1% for women in advanced stages. 
During the follow-up period, 31% (11/35) of the women tried for a pregnancy, and 45% (5/11) of them resulted in normal 
deliveries. All women who attempted pregnancy had also received adjuvant chemotherapy.  

Conclusion: Our data demonstrate that MOGCTs are detected in early stage and have excellent survival outcomes with 
fertility-preserving surgery and chemotherapy representing the cornerstones of the therapy approach. Patients maintain 
future reproductive potential and appear to achieve favorable reproductive outcomes.
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Cancer in pregnancy: A call for action  
A.E. Strohla, M. Daynoa and S. Shahabib. aFeinberg School of Medicine of Northwestern University, Chicago, IL, USA, bWestern CT 
Health Network/Danbury Hospital, Danbury, CT, USA  

Objective: To examine the current experience with cancer in pregnancy at a high-volume academic institution.  

Method: A retrospective cohort study of cases of cancer diagnosed in pregnancy was performed between January 2000 and 
January 2015. Demographics and clinical data, including maternal, obstetric, neonatal, and oncologic outcomes, were 
reviewed.  

Results: During the study period, a total of 45 cases of cancer in pregnancy were identified. Breast cancer was the most 
common cancer diagnosed in pregnancy (n = 20), followed by melanoma (n = 9) and thyroid (n = 7). Other cancer diagnoses 
during pregnancy included cervix (n = 2), lung (n = 2), gastric (n = 1), renal cell (n = 1), lymphoma (n = 1), and osteosarcoma (n 
= 1). The mean maternal age at diagnosis was 32.9 years. The majority of cases (84.4%, 38/45) were diagnosed during 
pregnancy, while the remainder of cases were diagnosed postpartum. Although the majority of cases were diagnosed during 
pregnancy, only 42% (19/45) received cancer-directed treatment during pregnancy; 12 received chemotherapy treatment, 
while 7 underwent surgical treatment. No radiation therapy was given during pregnancy. Approximately half (51%, 23/45) of 
patients were induced in order to expedite oncologic treatment. Mean gestational age at delivery was 37.3 weeks. Given the 
rarity of cancer diagnoses during pregnancy, cases were managed on a case-by-case basis with recommendations for obstetric 
management made in consultation between maternal fetal medicine specialists and medical oncologists.  

Conclusion: The diagnosis and management of cancer in pregnancy are complex, with life-altering impacts on the physical 
and emotional health of women and their children. Despite the need for specialized services for women affected by cancer in 
pregnancy, few evidence-based guidelines or specialized centers exist worldwide, and there are none in the United States. Far 
worse, cancer in pregnancy is often undertreated. Gynecologic oncologists, with unique training in obstetrics, women’s health, 
and cancer, are the ideal physicians to led and develop a center of excellence focused on optimizing care for women diagnosed 
with cancer in pregnancy.
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Prevalence of lymph node metastasis in clinically apparent early-stage malignant ovarian sex cord-stromal tumors  
D. Nasioudisa, T. Kanninenb, G. Sistic, T.A. Caputoa, M.M. Holcomba and S.S. Witkina. aWeill Cornell Medicine, New York, NY, USA, 
bJamaica Hospital Medical Center, Queens, NY, USA, cBronx Lebanon Hospital Center, New York, NY, USA  

Objective: The aim of this retrospective population-based study was to investigate the prevalence of lymph node metastasis in 
patients with clinically apparent early-stage malignant sex cord-stromal tumors (SCSTs) and the effect of lymphadenectomy 
(LND) on their survival.  

Method: A cohort of women diagnosed between 1988 and 2012, with a microscopically confirmed malignant SCST was drawn 
from the National Cancer Institute’s Surveillance, Epidemiology and End Results database. Women who did not undergo 
cancer-directed surgery were excluded. Overall and cancer-specific survival rates, stratified by performance of LND, were 
calculated following generation of Kaplan-Meier curves. Comparisons were made using the log rank and Breslow tests. A 
multivariate Cox proportional hazard analysis was performed to determine the effect of LND on survival.  



Results: A total of 1,156 women with SCST met the inclusion criteria; 1,000 (86.5%) and 156 (13.5%) had clinically apparent 
stage I and II disease, respectively. Regional lymph node sampling was performed in 572 (49.5%) cases. Those who underwent 
LND were more likely to present with clinically apparent stage II disease (P = 0.011) and have larger tumors (P = 0.006). LND 
was more frequently performed between 2001 and 2012 (53.7%) compared to the period 1988–2000 (39.3%, P < 0.001). The 
median number of lymph nodes (LNs) removed was 9 (range 1–61). LN metastasis was pathologically confirmed in 19 patients 
(3.3%). Rate of LN metastasis was identical for women with clinically apparent stage I and stage II disease (3.3%). Based on 
available information, 11 (61.1%) women had positive aortic LNs, 6 (33.3%) had positive pelvic LNs, while a single woman 
had positive both aortic and pelvic LNs. Five-year cancer specific survival (CSS) was similar, 92.7% and 94.7%, for women who 
did or did not undergo LND, respectively (P > 0.05). According to multivariate analysis, overall survival did not differ between 
the two groups after controlling for age, race, and clinically apparent stage.  

Conclusion: Regional lymphatic mode metastasis in women with clinically apparent early-stage SCSTs is uncommon, and 
lymphadenectomy did not confer a survival benefit in this study population. Omission of LND from the staging of SCTSs can be 
considered.

 

463 - Poster Session  
Depletion of immunosuppressive myeloid-derived suppressor cells impedes ovarian cancer growth  
R. Rattana, S. Dara, N. Rasoolb, R. Ali-Fehmic, S. Giria and A.R. Munkaraha. aHenry Ford Health System, Detroit, MI, USA, bHenry 
Ford Hospital, Detroit, MI, USA, cWayne State University School of Medicine, Detroit, MI, USA  

Objective: Myeloid-derived suppressor cells (MDSCs) are a heterogeneous population of immature myeloid cells that are 
increased in tumors and create an immunosuppressive environment by inhibiting the T cell function. In addition, MDSCs 
promote angiogenesis, tumor invasion, and metastasis. Increased MDSC accumulation in epithelial ovarian cancer (EOC) has 
been associated with poor prognosis. Our aim was to investigate whether depletion of MDSCs influences EOC progression.  

Method: The intraperitoneal ID8 syngeneic mouse epithelial ovarian cancer cell model in B6 mice was used for the study. The 
ID8 tumor-bearing mice were treated once a week with either the anti-Gr1 specific antibody (Ab) that targets and depletes 
MDSCs or its isotype IgG2b Ab as control (100 µg/dose/mouse). Mice were sacrificed at day 60 for tumor burden evaluation. 
Quantification of various immune cells in blood, spleen, bone marrow, and ascites was performed by fluorescence-activated 
cell sorter (FACS) using specific cell surface markers and by immunohistochemistry (IHC). Cytokine levels were measured by 
ELISA.  

Results: ID8 tumor-bearing mice exhibited significantly higher levels of granulocytic (CD11b+Gr1high) and monocytic 
(CD11b+Gr1low) MDSCs (P < 0.001) in bone marrow, blood, and spleen compared to control mice with no tumors. When 
compared to MDSCs retrieved from the spleens of control nontumor-bearing mice, MDSCs isolated from tumor-bearing mice 
exhibited higher ability to suppress T cell proliferation (P < 0.01) and function as reflected by lower IFN-gamma production (P 
< 0.01). Depletion of MDSCs using anti-Gr1 antibody significantly retarded the progression of ovarian cancer in mice as 
reflected by decreased ascites volume (P < 0.001) and tumor burden at diaphragm, peritoneal cavity, and other organs. Ascitic 
fluid from tumor-bearing mice treated with anti-Gr1 showed decreased MDSC counts associated with an increase in the 
number of IFN-gamma producing CD4 and CD8 T cells (P < 0.01).  

Conclusion: Our data suggest that reducing MDSCs can improve the antitumor immune response and aids in containing EOC 
progression. Thus targeting of MDSCs represents a potential therapeutic modality in ovarian cancer and may be considered in 
combination with other immunotherapies including T cell-based therapies.

 

464 - Poster Session  
Undifferentiated carcinoma of the ovary: Epidemiology and prognosis of a rare tumor  
D. Nasioudisa, M. Alevizakosb, M. Freya, E. Chapman-Davisa, T.A. Caputoa, M.M. Holcomba and S.S. Witkina. aWeill Cornell 
Medicine, New York, NY, USA, bBrown University, Women and Infants Hospital, Providence, RI, USA  

Objective: Undifferentiated carcinoma of the ovary (UOC) is a primary ovarian carcinoma exhibiting no differentiation (or 
only small foci of differentiation). Its clinical behavior and epidemiology are not well documented. We investigated the 
clinicopathological characteristics and outcomes of women with UOC using a multiinstitutional database.  

Method: The National Cancer Institute’s Surveillance, Epidemiology and End Results (SEER) database was accessed, and a 
cohort of women diagnosed with microscopically confirmed UOC was selected. Median and 5-year cancer-specific survival 
(CSS) rates were calculated for women who underwent cancer-directed surgery (CDS) after generation of Kaplan-Meier 



curves. Univariate comparisons were made with the log rank test. Factors independently associated with cancer-specific 
mortality were evaluated with a Cox proportional hazard model. Age-adjusted incidence rates were calculated with the 
SEERStat software.  

Results: A total of 480 women diagnosed with microscopically confirmed UOC were identified; 52.5% were diagnosed 
between 2001 and 2013 and 47.5% between 1988 and 2000. The age-adjusted incidence rate of UOC (1988–2013) was 0.7 per 
million women (95% CI 0.61–0.79). The majority (86.5%) were white, and median patient age was 64 years (range 12–97). 
Only 23.4% presented with early-stage disease (I-II), while 41.1% and 35.5% had stage III and IV disease, respectively. Most 
tumors were unilateral (66.2%) with a median size of 10 cm (range 0.5–9.5). CDS was performed for 435 cases; 48.5% of them 
underwent lymphadenectomy (LND). Metastasis was detected in 46.9% of examined lymph nodes. Five-year CSS for women 
with early-stage disease was 66.8%; 75.2% and 58.8% for those who did and did not undergo LND, respectively (P = 0.04). 
Median CSS for those with stage III and IV disease was 43 and 20 months, respectively (P < 0.001). Patients with advanced-
stage disease who underwent LND had a better CSS compared to those who did not (median 44 vs 22 months, P < 0.001). In 
multivariate analysis, stage and performance of LND were independently associated with cancer-specific mortality.  

Conclusion: UOC is a rare ovarian tumor, and survival is poor for women with disseminated disease. LND should be 
considered for those who undergo CDS.

 

465 - Poster Session  
Role of lymphadenectomy in vulvar melanoma  
B.C. Orr, M.M. Boisen, M. Courtney-Brooks, P. Sukumvanich, J. Berger, S.E. Taylor and J.L. Kelley III. Magee-Womens Hospital of 
UPMC, Pittsburgh, PA, USA  

Objective: Malignant melanoma of the vulva is rare, representing less than 1% of melanomas and 10% of vulvar malignancies. 
Stage is based on the cutaneous melanoma AJCC system. Lymphadenectomy is not performed in thin cutaneous melanomas 
without risk factors (presence of ulceration, mitotic rate). Clinicopathologic factors of vulvar melanoma and management are 
based on small series. The objective of this study was to identify pathologic factors associated with lymph node metastasis and 
survival in vulvar melanoma.  

Method: Patients with vulvar melanoma reported to the National Cancer Data Base from 1998 to 2012 were selected. Patients 
were excluded if complete data were not available for primary tumor (T) stage (Breslow thickness and ulceration status). 
Overall survival was estimated by the Kaplan-Meier method; univariate comparisons were made with log rank tests; and 
multivariable analysis was performed using Cox proportional hazards modeling. All tests were 2-tailed with threshold 
significance level set at P < 0.05.  

Results: Of the 2,826 vulvar melanoma patients, 1,308 had complete T stage information. Stage distribution and median 
survival were as follows: 0 (16%), 164 months; I (27%), 149 months; II (28%), 49 months; III (21%), 23 months; and IV 
(6.6%), 8.6 momths. Median survival was significantly associated with stage (P < 0.001). Increasing tumor thickness and 
presence of ulceration (a, no ulceration; b, ulceration present) significantly affected the rate of nodal metastasis (T0, 0%; T1a, 
11%; T1b, 35%; T2a, 7%; T2b, 23%; T3a, 22%; T3b, 34%; T4a, 18%; T4b, 51%; P < 0.001). Nodal metastasis increased in the 
presence of lymphovascular space invasion (LVSI) (56% vs 25%, P < 0.001) and high mitotic rate (<1/mm2, 17%; 1-10/mm2, 
31%; >11/mm2, 42%; P = 0.028). On univariate analysis age, poor functional status (Charlson-Deyo score), tumor size, nodal 
metastasis, positive margins, Breslow thickness, high mitotic rate, presence of LVSI, and AJCC stage were associated with 
worse survival. On multivariate analysis, only nodal positivity, Breslow depth, and AJCC stage predicted survival.  

Conclusion: Presence of ulceration, LVSI, and increasing Breslow thickness are associated with higher rates of lymph node 
involvement and worse survival. There is propensity for nodal metastasis even at early stages, and lymphadenectomy should 
be considered for the majority of vulvar melanomas.

 

466 - Poster Session  
Optimal surgical and adjuvant treatment modalities in vulvar melanoma: An analysis of 1,780 cases of vulvar 
melanoma in the National Cancer Data Base  
J.R. Footea, S. Gaillarda, G. Broadwatera, J. Sosab, J. Chinoa and L.J. Havrileskya. aDuke University Medical Center, Durham, NC, USA, 
bDuke Cancer Institute, Durham, NC, USA  

Objective: Utilizing the National Cancer Data Base (NCDB), we explored prognostic indicators and optimal treatment 
modalities in vulvar melanoma.  



Method: The NCDB was searched for patients diagnosed with vulvar melanoma from 2004 to 2013. Demographic and clinical 
characteristics were collected. Treatment patterns, including surgical approach and adjuvant therapies, were examined. 
Univariate and multivariate Cox proportional hazards regression modeling were used to evaluate predictors of overall survival 
(OS). Predictor variables included patient age, stage, Breslow depth, tumor size, type of surgical approach (wide local excision 
vs radical), regional lymph node status, and adjuvant therapy (radiation, chemotherapy, and immunotherapy).  

Results: A total of 1,780 patients were identified. Median age of diagnosis was 66; 93% of patients were white; 57% were 
insured by Medicaid/Medicare; and 60% had AJCC stage I/II disease. Of these, 94% underwent surgery: 17% simple, 44% 
wide local, and 38% radical excision. Fiftty-eight percent underwent regional lymph node assessment; 32% of these patients 
had positive nodes. Positive regional lymph nodes were present in 20% of patients with a tumor size ≤1 cm and in 26% with 
Breslow thickness of ≤0.5 mm. On multivariate analysis, age (HR = 1.02, 95% CI 1.01–1.03, P < 0.01), advanced stage (HR = 
5.74, 95% CI 2.64–12.49, P < 0.01) (Fig. 1A), and regional nodal involvement (HR = 2.75, 95% CI 1.39–5.39, P < 0.01) (Fig. 1B) 
were associated with compromised OS. Controlling for confounding factors, surgical excision was associated with a favorable 
prognosis (P < 0.01), although the type of surgical excision (wide local excision vs radical) was not predictive of survival (HR = 
1.33, 95% CI 0.81–2.18, P = 0.24) (Fig. 1C and 1D). In a subset of patients with positive regional lymph nodes, adjuvant 
radiation (P = 0.42), chemotherapy (P = 0.40), or immunotherapy (P = 0.88), compared to no adjuvant therapy, did not 
improve survival. Overall 5-year survival is poor (<50%), regardless of adjuvant therapy.  

Conclusion: Surgical resection should be the primary treatment for invasive vulvar melanoma. Evaluation of lymph nodes is 
warranted for prognostic purposes and selection of adjuvant treatment, regardless of tumor size or Breslow depth. Further 
research is needed in the use of adjuvant radiotherapy, chemotherapy, or immunotherapy. 

 

Fig. 1. Kaplan Meier Overall survival curves based on (A) Stage, (B) regional lymph node status, (C) type of surgical excision, 
and (D) receipt of surgical excision. 

 



467 - Poster Session  
Efficacy of intravaginal 5-fluorouracil as initial treatment for women with high-grade vaginal intraepithelial 
neoplasia  
S. Fiascone, A. Vitonis and S. Feldman. Brigham and Women's Hospital, Boston, MA, USA  

Objective: To determine and compare efficacy rates of 5-fluorouracil (5FU), excision, or laser ablation, as the initial 
management strategy for women with high-grade vaginal intraepithelial neoplasia (VAIN).  

Method: This study was a retrospective chart review of all women who were treated at a single referral center for biopsy-
proven high-grade VAIN. Options for management including intravaginal 5FU, laser ablation, or excision were discussed with 
patients, and the patient chose the primary approach in conjunction with the physician. 5FU was administered according to a 
standardized regimen: 1 g PV at night weekly for 8 weeks. Laser ablation and excision were performed in the operating room 
by a board-certified gynecologic oncologist. All patients had post-treatment cytology evaluation after 3–6 months. Data 
including demographic characteristics, HPV risk factors, antecedent Pap cytology, concurrent or prior cervical and vulvar 
dysplasia, and treatment outcome were recorded. Recurrence was defined as a biopsy showing any VAIN diagnosis following 
primary treatment.  

Results: Forty-seven patients were treated initially with 5FU; 35 were treated with excision; and 22 were treated with laser 
ablation. Mean age in each respective group was 52.9, 50.1, and 46.7 years. No recurrence was noted in 74.5% of women 
treated with 5FU, 54.3% treated with excision, and 40.9% treated with laser ablation. The first Pap result after treatment 
normalized in 51% of women treated with 5FU, 40% treated with excision, and 18% treated with laser ablation. Mean follow-
up time for these respective groups was 23.9, 45.8, and 87.9 months. Among 13 patients treated with 5FU for recurrent VAIN, 
61.5% did not experience a second recurrence, and 15.3% reported a side effect, most commonly irritation and dyspareunia. 
No patients developed primary vaginal cancer; however, two patients developed vulvar cancer and one developed cervical 
cancer. All incident cancers had initially been treated with excision for high-grade VAIN.  

Conclusion: 5FU is highly effective as the initial treatment modality for high-grade vaginal dysplasia. There is also a role for 
5FU in the management of persistent high-grade VAIN following excision or laser ablation. 5FU is tolerated well by patients.

 

468 - Poster Session  
The significance of preoperative serum cancer antigen 125 in malignant ovarian germ cell tumors  
J.H. Kim and J.Y. Park. University of Ulsan College of Medicine, ASAN Medical Center, Seoul, South Korea  

Objective: Malignant ovarian germ cell tumors (MOGCTs) are rare tumors, constituting no more than 5% of all ovarian 
malignancies. The main serum tumor markers of MOGCTs are alpha-fetoprotein (AFP), beta-human chorionic gonadotropin 
(β-HCG), lactic dehydrogenase (LDH), and placental alkaline phosphatase (PLAP). These may play a fundamental role in the 
diagnosis and management of MOGCTs. Serum cancer antigen 125 (CA-125) is generally used as a tumor marker of epithelial 
ovarian cancer (EOC), and its prognostic value is well-known. However, only a few studies have investigated the prognostic 
value of CA-125 in MOGCTs. The main objective of this study was to determine the prognostic value of preoperative serum CA-
125 in MOGCTs.  

Method: Using information from medical databases, we investigated 161 patients with histologically diagnosed MOGCTs 
between 1993 and 2014. We chose the optimal cut-off value of CA-125 by using a receiver operating characteristic (ROC) 
curve.  

Results: The median patient age was 24 years (range 6–52 years). The most common histologic type was immature teratoma. 
Forty-eight patients had a normal range of serum preoperative CA-125. Most patients had stage I disease. Fertility-sparing 
surgery was performed for 138 patients, and staging surgery for 118 patients. The median tumor size was 15 cm. Ninety-four 
patients had ascites at surgery. Spillage of the tumor was observed in 51 patients. Fourteen patients had positive cytology; 12 
had lymph node metastasis; and 61 had ovarian surface involvement. Six patients had residual tumors. We determined the 
reference level of CA-125 (>78 U/mL) using an ROC curve. On univariate analysis, lymph node metastasis, positive cytology, 
ascites, ovarian surface involvement, tumor rupture, age, tumor size, and stage were significantly associated with elevated 
serum preoperative CA-125 levels (>78 U/mL). Patients with an elevated serum preoperative CA-125 level (>78 U/mL) had 
poorer disease-free survival, but this was not statistically significant. However, elevated preoperative CA-125 (>78 U/mL) was 
significantly associated with poorer overall survival.  



Conclusion: Elevated preoperative serum CA-125 is associated with poorer prognostic factors and may have prognostic value 
in patients with MOGCTs.

 

469 - Poster Session  
Efficacy of pegylated liposomal doxorubicin in low-grade serous ovarian carcinoma  
P.G. Rosea, C.M. Michenera and N.A. Linkb. aCleveland Clinic, Cleveland, OH, USA, bHillcrest Hospital, Mayfield, OH, USA  

Objective: To assess the efficacy of pegylated liposomal doxorubicin (PLD) in low-grade serous ovarian carcinoma (LGSOC).  

Method: We retrospectively identified patients with LGSOC who were treated with PLD. Response to therapy was evaluated 
by RECIST 1.1 criteria. Progression-free survival and overall survival were calculated. In addition, progression-free survival on 
PLD was compared to the patient’s most recent progression-free survival on prior therapy.  

Results: Nineteen patients were treated with treated with PLD. PLD was dosed at 40 mg/m2 q 3 weeks except in 1 elderly 
patient who received 20 mg/m2 q 3 weeks. Three patients also received carboplatin in combination with PLD for 6, 9, and 17 
cycles. Two of these patients went on to receive PLD alone for 12 and 21 cycles, respectively. Two patients had a complete 
response and remain progression-free at 27 and 30 months, respectively. Both of these patients received PLD alone. There are 
no partial responses. Nine patients had stable disease for a median of 18 months. Among the 9 patients with stable disease, the 
progression-free survival on PLD exceeded the prior progression-free survival in 7 patients. Progression-free survivals were 
increased from 1.5-fold to 20-fold, median 4.0-fold. The 2 of the 3 lowest increases in progression-free survivals were seen in 
patients whose therapy was terminated despite stable disease.  

Conclusion: PLD is a relatively active regimen in LGSOC. Two complete responses were observed, which is unusual in 
recurrent LGSOC. Treatment of stable disease resulted in increase in progression-free survival by an average of 400%.

 

470 - Poster Session  
Declining age of diagnosis in patients with uterine adenosarcoma (AS): Should ovarian preservation be considered?  
K.N. Taylor, M.T. McHale, C.C. Saenz and S.C. Plaxe. UCSD Rebecca and John Moores Cancer Center, La Jolla, CA, USA  

Objective: To describe trends in the age of diagnosis, rate of oophorectomy, and survival in a large population-based cohort of 
patients with uterine adenosarcoma (AS).  

Method: Patients diagnosed with AS (histology code 8933/3) during 1988–2013 in Surveillance, Epidemiology and End 
Results (SEER) 18 were identified. Differences in means were evaluated using ANOVA; differences in proportions were 
calculated using the χ2 and Fisher exact tests; and the association between continuous variables was determined using the 
Pearson correlation. Relative survival (RS) was calculated using the Kaplan-Meier method in SEERstat.  

Results: A total of 968 patients were identified; most had localized disease (80%). Mean age at diagnosis significantly declined 
from 71 to 57 years over the study period (r = −0.078, P = 0.015). The age-adjusted incidence rate was 0.064 per 100,000 and 
did not differ by race or ethnicity. Among the 885 patients (91.4%) treated with hysterectomy, only 61 (6.9%) did not undergo 
oophorectomy, with a significantly higher proportion among women <60 years relative to those ≥60 years (10.6% vs 4.1%, 
respectively, P < 0.001). The rate of adnexal metastases was low (1.5%) and was not demonstrably associated with age (2% 
<60 years vs 1% ≥60 years, P = 0.34). Despite a declining age at diagnosis and low rate of adnexal metastases, a concurrent 
increase in the rate of ovarian preservation has not been observed. Of all patients 18.8% (182/968) received radiation (RT), 
and 50.5% (489/968) underwent lymphadenectomy (LND). Importantly, patients with ovarian preservation had a similar 5-
year RS (89.8%, 95% CI 74.2%–96.2%) compared to those who underwent oophorectomy (80.1%, 95% CI 75.8%–83.8%). 
There was no significant difference in 5-year RS between those <60 years (81.7%, 95% CI 77.3–85.4%) compared to those ≥60 
years (75.3%, 95% CI 68.5–80.9%). Five-year RS was significantly lower among those with regional (56.1%, 95% CI 45.3–
65.6%) or distant disease (28.2%, 95% CI 14.4–43.8%) compared to patients with localized disease (86.8%, 95% CI 82.6–
90.1%). Whether LND or RT was performed did not affect 5-year RS.  

Conclusion: The age of diagnosis of AS is declining; however, the rate of ovarian preservation has remained low. Although the 
power of this study was limited, the low rate of adnexal involvement and lack of evidence of compromised survival among 
patients whose ovaries were retained argue for consideration of ovarian preservation in pts with AS.

 



471 - Poster Session  
Surgical management vs primary radiotherapy for vulvar cancer  
S.A. Sullivana, N. Desravinesa, A. Libertya, K. Allmana, M. Gornetb, K.K. Zornc, J. Acunad, R.L. Stonee, V.L. Bae-Jumpa and L. Van Lea. 
aUniversity of North Carolina at Chapel Hill, Chapel Hill, NC, USA, bJohns Hopkins School of Medicine, Baltimore, MD, USA, 
cUniversity of Arkansas for Medical Sciences, Little Rock, AR, USA, dUniversity of Arkansas for Medical Science, Little Rock, AR, USA, 
eJohns Hopkins Hospital, Baltimore, MD, USA  

Objective: To determine differences in survival between primary surgical and radiation therapy for the treatment of vulvar 
cancer.  

Method: The Vulvar Research Network database, a database of vulvar patients from 3 academic institutions, was queried for 
patients diagnosed with vulvar cancer from January 1, 2000, to July 1, 2016. Data were abstracted for clinicopathologic factors 
such as age, BMI, history of vulvar dysplasia, tobacco use, stage, treatment, tumor size, date of diagnosis, recurrence, death, 
and last follow-up. The primary outcome was overall survival (OS), and the secondary outcome was progression-free survival 
(PFS). Statistical analysis included χ2 test, Kaplan-Meier survival, and Cox regression analysis.  

Results: A total of 348 patients were identified. Of these, 46 (13%) underwent primary radiation therapy, and 302 (87%) 
underwent primary surgical resection. Median age was 62 years (range 25–93 years). Tumor size was available for 51% (23) 
of patients who had primary radiation and 74% (222) who had primary surgical intervention. There was no difference in age, 
vulvar dysplasia history, BMI, or tobacco use between groups. Patients undergoing primary radiation had higher stage than 
patients undergoing primary surgery (median stage III vs stage I, respectively, P < 0.001) and larger tumor size (mean 
diameter 5.5 cm, range 1–12 cm vs 3.0 cm, range 0.17–12 cm, respectively, P < 0.001). Overall, OS was significantly longer in 
those who had primary surgery than in those who had primary radiation, mean 131 vs 70 months, respectively (P < 0.01). 
There was no difference in PFS between groups (P = 0.38). Stage and treatment with primary surgical intervention were 
independent prognostic factors for improved survival (HR = 2.6, 95% CI 1.3–5.4). Tumor size was unable to be controlled for 
because of a large proportion of unavailable data in primary radiotherapy patients.  

Conclusion: This is the largest study evaluating treatment options for vulvar cancer patients. Our data support the current 
practice of primary surgery as treatment of choice for vulvar cancer with radiation therapy reserved as alternative therapy. 
We were unable to completely control for tumor size, as larger tumor size was associated with receiving primary radiation 
treatment; therefore, additional evaluation is needed to evaluate survival in this cohort.

 

472 - Poster Session  
Associations between residual disease and overall survival among histologic subtypes of epithelial ovarian cancer  
A. Melameda,b, E.M. Hinchcliffa,b,c, A.A. Gockleya,b,c, A.J. Bregara,b, E.J. Divera,b, A. Goodmana,b, M.G. del Carmena,b, J.O. Schorgea,b and 
J.A. Rauh-Haina,b. aMassachusetts General Hospital, Boston, MA, USA, bHarvard Medical School, Boston, MA, USA, cBrigham and 
Women's Hospital, Boston, MA, USA  

Objective: Residual disease status after cytoreduction is among the most important prognostic factors for women with 
advanced epithelial ovarian cancer. This study investigates whether the association between residual disease and survival 
persists in all histologic subtypes of epithelial ovarian cancer.  

Method: We identified women diagnosed with stage IIIC and IV epithelial ovarian cancer, from 2010 to 2012, who underwent 
primary debulking surgery followed by adjuvant chemotherapy, with residual disease status, in the National Cancer Data Base 
(NCDB). We categorized subjects by histologic subtype as serous, clear cell, mucinous, and endometrioid carcinoma. We 
stratified patients by residual disease status as no gross residual disease, optimal (≤1 cm residual disease), or suboptimal (>1 
cm residual disease). Survival among groups was investigated using the Kaplan-Meier method with log-rank test and Cox 
regression models.  

Results: We identified 4,501 women with stage IIIC and IV epithelial ovarian cancer who met inclusion criteria. Among these, 
4,011 had serous carcinoma (89.1%), 205 had endometrioid carcinoma (4.6%), 198 had clear cell carcinoma (4.4%), and 87 
had mucinous carcinoma (1.9%). Median follow-up was 34 months. Survival curves stratified by histology and residual disease 
status are shown in Fig. 1. Residual disease status was associated with overall survival among all histologic subtypes (P < 0.05 
for all). Compared to subjects who achieved no residual disease, suboptimal cytoreduction was associated with shorter time to 
death among all histologic subtypes (serous, HR = 1.88, 95% CI 1.61–2.18; endometrioid, HR = 2.19, 95% CI 1.03–4.64; clear 
cell, HR = 2.37, 95% CI 1.39–4.03; mucinious, HR = 3.80, 95% CI 2.03–7.12). Compared to those with no residual disease, 
optimal cytoreduction was also associated with inferior overall survival among all histologic subtypes, although this 



association did not reach significance in endometrioid and mucinous carinoma (serous, HR = 1.56, 95% CI 1.37–1.78; 
endometrioid, HR = 1.77, 95% CI 0.96–3.26; clear cell, HR = 1.85, 95% CI 1.16–2.93; mucinous, HR = 1.82, 95% CI 0.91–3.63).  

Conclusion: Residual disease status after primary debulking surgery is a significant prognostic factor among all histologic 
subtypes of epithelial ovarian cancer. 

 
Fig. 1.

 

473 - Poster Session  
Impact of adjuvant treatment and prognostic variables in women with uterine carcinosarcoma  
R.A. Previs, A.H. Klopp, P.T. Soliman, S.N. Westin, K.H. Lu, B. Fellman, L.M. Ramondetta and N.D. Fleming. The University of Texas 
MD Anderson Cancer Center, Houston, TX, USA  

Objective: To evaluate prognostic risk factors for survival in women diagnosed with uterine carcinosarcoma.  

Method: A retrospective analysis of patients with stage I-IV uterine carcinosarcoma was conducted. Clinicodemographic data 
evaluated included stage, age, race, obesity, smoking, history of any cancer, history of hormonal therapy use including 
hormone therapy in breast cancer patients, adjuvant therapy, and disease status. Recurrence-free survival (RFS) and overall 
survival (OS) were estimated using Kaplan-Meier product-limit estimator and modeled with Cox proportional hazards 
regression.  

Results: Between March 1990 and June 2016, 199 patients were identified. Median age was 65 years (range 36–92). Forty-five 
percent were obese (BMI >30); 29% reported previous hormone use including hormone replacement therapy and/or 
tamoxifen; and 17.8% had a previous cancer diagnosis. The majority of patients had stage I disease (61.6%). The median 
follow-up for all patients was 31.47 months (range 1.45–293.88 months). The median OS for the entire cohort was 96.52 
months (95% CI 67–176.59). The probabilities of surviving 3, 5, and 10 years were 0.75, 0.62, and 0.44, respectively. On 



multivariate analysis, women who were older than 60 years (HR = 1.75, 95% CI 1.00–3.03, P = 0.048) and women who had a 
history of cancer (HR = 2.32, 95% CI 1.35–3.97, P = 0.002) were at a greater risk of death. Those with higher stages were also 
at a greater risk of death. The median RFS for the entire cohort was 31.05 (95% CI 25.10–42.32) months. On multivariate 
analysis, women older than 60 years (HR = 1.69, CI 1.10–2.62, P = 0.018), with a history of cancer (HR = 4.77, CI 1.04–21.90, 
P = 0.044), and with higher stages were at a greater risk of death. OS and RFS did not differ based on adjuvant treatment type 
including vaginal brachytherapy, whole pelvic radiation with or without concomitant chemotherapy, and/or adjuvant 
chemotherapy.  

Conclusion: Age greater than 60 years, previous history of cancer, and higher stages of disease were predictors of OS and RFS 
for women diagnosed with uterine carcinosarcoma. It was unclear whether adjuvant therapy in our patients had an effect on 
survival or recurrence-free outcomes.

 

474 - Poster Session  
Use of granulocyte colony stimulating factors (G-CSFs) with multiagent chemotherapy for gestational trophoblastic 
neoplasia (GTN)  
M.J. Kanis, J. Sobecki-Rausch, R. Greendyk, M. Dayno and J.R. Lurain III. Feinberg School of Medicine of Northwestern University, 
Chicago, IL, USA  

Objective: To evaluate the use of granulocyte colony stimulating factors (G-CSFs) in preventing neutropenic complications 
and treatment delays in patients with high-risk gestational trophoblastic neoplasia (GTN) receiving multiagent chemotherapy.  

Method: Twenty-six patients received multiagent chemotherapy for high-risk GTN during 2001–2016. All received 1 or more 
of the following regimens: (1) EMA-CO (etoposide, methotrexate, actinomycin D, cyclophosphamide, vincristine); (2) EMA-EP 
(etoposide, methotrexate, actinomycin D, etoposide, cisplatin); (3) BEP (bleomycin, etoposide, cisplatin); (4) VIP (etoposide, 
ifosfamide, cisplatin); (5) ICE (ifosfamide, carboplatin, etoposide); or (6) TP/TE (paclitaxel-cisplatin/ paclitaxel-etoposide). 
Filgrastim was administered on days 8–14 as secondary therapy in the EMA-CO protocol and as primary therapy in the EMA-
EP regimen. Filgrastim days 6–14 or pegfilgrastim the day after each chemotherapy cycle was administered as primary 
prophylaxis for the BEP, VIP, ICE, and TP/TE regimens as per American Society of Chemical Oncology guidelines. Neutropenia 
and febrile neutropenia were defined according to National Comprehensive Cancer Network criteria. Patient and disease 
characteristics, number of chemotherapy cycles and regimens, morbidity, treatment delays, and outcomes were evaluated.  

Results: Twenty-one (81%) of 26 high-risk GTN patients received G-CSFs: 4 as secondary therapy in the 24 patients who 
received EMA-CO and 17 as primary prophylaxis in patients who received other regimens. Of the 116 cycles of EMA-CO, 11 
(9.5%) were delayed due to neutropenia, only 2 after the use of G-CSF. Of the 203 cycles of platinum-containing regimens 
administered, only 9 (4.4%) were delayed due to neutropenia. Dose reductions were undertaken in 23.8% of patients, usually 
due to grade 3-4 thrombocytopenia or neutropenic fever. Neutropenic fever requiring hospitalization was associated with 9 
(2.8%) of the 319 cycles. Eight patients (38%) had minor side effects attributable to G-CSFs, most commonly arthralgias and 
bone pain. Overall survival was 85%.  

Conclusion: In treating metastatic high-risk GTN with multiagent chemotherapy regimens, G-CSFs administered secondarily 
after a neutropenic complication or as primary prophylaxis in patients at high-risk for febrile neutropenia decreases 
morbidity, treatment delays, and dose reductions.

 

475 - Poster Session  
Fertility-sparing surgery for young patients with sarcoma involving the uterine cervix  
X. Wu and J. Li. Fudan University Shanghai Cancer Center, Shanghai, China  

Objective: Botryoid rhabdomyosarcoma of the uterine cervix, which is most often seen in adolescents, is extremely rare. 
Similarly, cervical adenosarcoma is an uncommon tumor composed of malignant stromal and benign epithelial components. 
Compared with other pathological subtypes of cervical sarcoma, patients with these two tumors usually present with 
relatively better outcome. In the past, they were often treated with aggressive surgery, and there were very few studies 
focused on fertility-sparing treatment. We report our experience with cervical botryoid rhabdomyosarcoma/adenosarcoma, 
discussing proper selective criteria and type of fertility-sparing surgery for young patients with these two tumors.  

Method: We conducted a retrospective review of a prospectively maintained database of patients undergoing fertility-sparing 
surgery for cervical botryoid rhabdomyosarcoma or cervical adenosarcoma at our institution from August 2006 to August 
2016.  



Results: Eleven patients with cervical sarcoma (6 botryoid rhabdomyosarcoma and 5 adenosarcoma) were included in this 
study. Median age was 16.45 years (range 11–25). The first patient was offered cervical conization, while the other 10 patients 
underwent abdominal radical trachelectomy and pelvic lymph node biopsy. They all underwent adjuvant chemotherapy and 
presented with favorable outcomes at a median follow-up of 69.3 months (range 38–122 months) except for 1 patient. This 
young lady with botryoid rhabdomyosarcoma had tumor recurred to her left kidney 5 years after her primary treatment. 
Although she underwent salvage treatment, tumor metastasized to her lumbar vertebra very soon and she died 6 months after 
the diagnosis of recurrence. However, there was no evidence of tumor involving her remaining uterus and adnexes. Details of 
the patients are described in Table 1.  

Conclusion: Although the patient who died in our study had tumor metastasis to her kidney, we should understand that 
nearly 70% of treatment failure in patients with botryoid rhabdomyosarcoma and adenosarcoma was due to local recurrence. 
Our study showed that in properly selected cases of cervical sarcoma, conservative surgery without compromising survival is 
feasible. Abdominal radical trachelectomy and pelvic lymph node biopsy appeared to secure local disease control and may be 
considered an alternative to hysterectomy in selective young patients with cervical sarcoma. 

Table 1. Demographic and clinical features by patients with cervical sarcoma who underwent fertility-sparing surgery. 
No.  Age 

(y) 
Primary 
treatment  

Residual 
tumor 
before 
surgery  

Treatment  Pathologic type 
and findings after 
surgery 

1 11  Tumor biopsy 2cm Conization 
+chemo 

botryoid 
rhabdomyosarcoma 
(+)  

2 11 Polypectomy+ 
1 cycle chemo  

Gross 
residual 
tumor(-), 
Margin(+) 

ART+PLB+chemo botryoid 
rhabdomyosarcoma 
(-) 

3 13 Polypectomy  Gross 
residual 
tumor(-), 
Margin(?) 

ART+PLB+chemo botryoid 
rhabdomyosarcoma 
(-) 

4 14 Polypectomy  Gross 
residual 
tumor(-), 
Margin(?) 

ART+PLB+chemo  Adenosarcoma 
 (-) 

5 15 Hysteroscopic 
Polypectomy  

Gross 
residual 
tumor(-), 
Margin(?) 

ART+PLB+chemo  botryoid 
rhabdomyosarcoma 
(-) 

6 19 Polypectomy  Gross 
residual 
tumor 0.5 cm 

ART+PLB+chemo  botryoid 
rhabdomyosarcoma 
(+) 

7 16  Tumor 
biopsy+1 
cycle chemo 

Gross 
residual 
tumor(8cm) 

ART+PLB+chemo botryoid 
rhabdomyosarcoma 
(+) 

8 16 None(tumor 
drop out of 
the vagina)  

Gross 
residual 
tumor(2cm) 

ART+PLB+chemo Adenosarcoma 
 (+)  



9 25 Polypectomy  Gross 
residual 
tumor(2.5cm) 

ART+PLB+chemo Adenosarcoma 
 (+) 

10 19 Polypectomy  Gross 
residual 
tumor(-), 
Margin(?) 

ART+PLB+chemo  Adenosarcoma 
 (-) 

11 22 biopsy Gross 
residual 
tumor(3.5cm) 

ART+PLB+chemo Adenosarcoma 
(+) 

 
ART: Abdominal radical trachelectomy 
PLB: Pelvic lymph node biopsy 
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Scientific Plenary V: The Farr Nezhat Surgical Innovation Session  
Tuesday, March 14, 2017  
Moderators: Paola A. Gehrig, MD, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
Farr R. Nezhat, MD, FACOG, FACS, Weill Cornell Medical College, New York, NY, USA 
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21 - Scientific Plenary  
Uterine transposition  
R. Ribeiroa, F.K. Tsumanumab, G.G. Brandalizeb, R.E. Fariab, L. Telesb and J.C. Rebolhoa. aHospital Erasto Gaertner, Curitiba, 
Brazil, bHospital Onix, Curitiba, Brazil  

The Surgical film presents the case of a 26 yo patient with rectal cancer. In the first part of the video, the technique for 
dissecting the uterus and placing it at the level of the umbilicus is presented. In the second part, the uterus is repositioned 
after chemorradiation of the pelvis. The follow-up is also presented.  

 

22 - Scientific Plenary  
Incidence of surgical site infection after implementation of a reduction bundle in gynecologic cancer patients 
undergoing colon surgery at a comprehensive cancer center  
M.B. Schiavonea, L.A. Moukarzelb, K. Leonga, Q. Zhoua, A. Iasonosa, K. Long Rochea, M.M. Leitaoa, D.S. Chia, N.R. Abu-Rustuma and 
O. Zivanovica. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bJohns Hopkins School of Medicine, Baltimore, MD, 
USA  

Objective: Surgical site infections (SSIs) are substantial causes of morbidity, prolonged hospitalization, cost, and death in 
patients undergoing colorectal procedures. The aim of our study was to investigate the incidence of SSI before and after the 
implementation of an SSI reduction bundle in gynecologic cancer patients undergoing colon surgery at a comprehensive 
cancer center.  

Method: We identified all gynecologic cancer patients who underwent colon resection between 2014 and 2016, during which 
time a service-wide SSI reduction bundle was introduced as part of a quality improvement project. Interventions in the SSI 
reduction bundle included preoperative oral antibiotics with optional mechanical bowel preparation, skin preparation with 
antibacterial solution, and the use of a separate surgical closing tray. SSI rates within a 30-day postoperative window were 
assessed. Various clinicopathologic data were abstracted. Appropriate statistical tests were used.  

Results: A total of 233 patients were identified, of whom 115 had undergone colon surgery prior to (PRE) and 118 after 
(POST) the implementation of the SSI reduction bundle. There were no statistically significant differences in age, BMI, ASA 
score, incidence of diabetes, smoking, or type of malignancy between the groups. The most frequent type of colon surgery was 
low anterior resection in both cohorts (PRE 59/115, 51%; POST 53/118, 45%; P = 0.1). Emergency operations accounted for 
23 (20%) of 115 PRE cases and 15 (13%) of 118 POST cases (P = 0.2). There were no differences in rates of stoma formation 
or hysterectomy, as well as wound classification between groups. Incidence of SSI within 30 days of surgery was 43/115 
(37%) in the PRE and 14/118 (12%) in the POST cohorts (P ≤ 0.001). Presence of wound dehiscence was noted in 30/115 
(26%) PRE and 2/118 (2%) POST patients (P ≤ 0.001). In patients whose operation time was longer than 360 minutes, 30-day 
SSI rates were 37% and 12% for PRE and POST groups, respectively (P ≤ 0.001). For patients with an estimated blood loss 
greater than 500 cc, SSI rates were 44% and 15%, respectively (P ≤ 0.001).  

Conclusion: The implementation of an SSI reduction bundle was associated with a significant reduction in 30-day SSI rates in 
gynecologic cancer patients undergoing colon surgery. In addition, the SSI reduction bundle remained effective in patients 
undergoing longer operations and in patients with increased blood loss.

 

Focused Plenary I: Ace of Database: Making Sense of Data  
Tuesday, March 14, 2017  
Moderators: Saketh R. Guntupalli, MD, University of Colorado Denver, Aurora, CO, USA 
Elisabeth Jenefer Diver, MD, Massachusetts General Hospital, Boston, MA, USA 



23 - Focused Plenary  
Clinical behavior of low grade serous ovarian carcinoma: An analysis of 714 patients from the Ovarian Cancer 
Association Consortium (OCAC)  
T. May, S. Lheureux, M.Q. Bernardini, H. Jiang and A.A. Tone. Princess Margaret Hospital, Toronto, ON, Canada  

Objective: Evidence to date suggests limited benefit of chemotherapy in women with low-grade serous ovarian carcinoma 
(LGSC); however, this has not been comprehensively studied in a large number of well-characterized cases. The mitogen-
activated kinase (MAPK) pathway is most frequently mutated in these tumors. We set to examine a large dataset of patients 
through the Ovarian Cancer Association Consortium network with the primary objective of identifying patients’ response to 
systemic chemotherapy. 

Method: A comprehensive retrospective cohort analysis of 714 patients with LGSC was undertaken. All patients had central 
pathology review. Of those, 687 had accessible datasets and were included in the final analysis. Univariable (UVA) and 
multivariable (MVA) analyses of progression-free (PFS) and overall survival (OS) using the Cox PH model were performed, and 
Kalpan-Meier survival curves were generated. 

Results: The median age at diagnosis was 54 years. The stage distribution was 158 (24%) stage I, 62 (9%) stage II, 401 (60%) 
stage III, and 45 (7%) stage IV. A total of 382 patients had complete surgical outcome data. Of those, 202 patients had no 
residual visible disease at the conclusion of surgery and 180 patients had visible residual disease. Complete chemotherapy 
data were available for 439 patients. There were 170 patients treated with first-line platinum-based chemotherapy and 269 
not treated with adjuvant chemotherapy. The median follow-up was 4.9 years. Median OS was 8.9 years (7.7–10.3, P < 0.001). 
The 3- and 5-year OS probabilities were 80% and 66%, respectively. MVA controlling for age, stage, residual disease, and 
adjuvant platinum-based chemotherapy indicate a statistically significant OS difference related to stage (stage I vs stage III, HR 
= 2.31, 1.28–4.18, P < 0.006) and residual disease (HR = 2.53, 1.69–3.77, P < 0.001). First-line platinum-based treatment was 
not associated with significant survival advantage in this cohort (HR = 1.05, 0.76–1.46, P = 0.766).  

Conclusion: This multicenter analysis indicates that surgical completion to no residual disease provides a survival advantage 
in patients with LGSC. Adjuvant platinum-based therapy was not associated with improved OS. Targeted therapies to the 
MAPK pathway and hormone-based therapy may be considered in these patients. Further subgroup and genomic analyses are 
planned to examine genomic alterations that may predict systemic response.

 

24 - Focused Plenary  
Patterns of use and outcomes of adjuvant chemotherapy and radiation for early-stage uterine papillary serous 
carcinoma  
S. Chama, Y. Huangb, I. Deutscha, J.Y. Houa, A.I. Tergasa, W.M. Burkeb, D.L. Hershmana and J.D. Wrightb. aNYP/Columbia University 
Medical Center, New York, NY, USA, bColumbia University College of Physicians and Surgeons, New York, NY, USA  

Objective: Early-stage uterine papillary serous carcinoma (UPSC) has a poor prognosis. Adjuvant radiation and chemotherapy 
are often utilized, but the effect on outcomes is based on small studies. We examined the use of chemotherapy (CT), vaginal 
brachytherapy (VBT), and external beam radiotherapy (EBRT) with early-stage UPSC and analyzed the association between 
these interventions and survival.  

Method: We identified women with stage I-II UPSC recorded in the National Cancer Data Base from 1998 to 2012 who 
underwent primary surgical treatment. Use of CT, VBT, and EBRT was examined. Cox proportional hazards models were used 
to examine the independent associations of treatment on survival. A propensity score analysis was performed to minimize the 
impact of confounders on the outcomes of interest.  

Results: We identified 7,325 patients including 4,547 (62%) stage IA, 1,071 (14.6%) stage IB, and 1,328 (18.1%) stage II 
patients. Overall, 37.9% received CT; 17.7% received EBRT; and 19.6% received VBT. CT use increased from 9.5% in 1998 to 
56.3 % in 2012 and VBT increased from 6.8% to 29.2%, while EBRT decreased from 19.1% to 11.8%. In a multivariable model, 
CT use (HR = 0.76, 95% CI 0.67–0.86) and VBT (HR = 0.67, 95% CI 0.57–0.78) were associated with decreased mortality. When 
stratified by use of CT, VBT remained associated with improved survival in women who did and did not receive CT. There was 
no statistically significant association between EBRT and survival. The beneficial effects of CT remained in sensitivity analyses 
limiting the cohort to only patients who underwent nodal staging. A propensity score analysis also suggested that VBT was 
associated with improved survival, but there was no association between EBRT and survival.  



Conclusion: In early-stage UPSC, use of CT and VBT is increasing. CT and VBT are associated with improved survival. There 
appears to be little benefit in the addition of EBRT over VBT.

 

25 - Focused Plenary  
Surgical readmission and survival in women with ovarian cancer: Are short term quality metrics incentivizing 
decreased long term survival?  
E.L. Barber, E.C. Rossi and P.A. Gehrig. University of North Carolina at Chapel Hill, Chapel Hill, NC, USA  

Objective: Health systems are increasingly being incentivized to decrease postoperative readmissions. It is unknown whether 
incentives to decrease postoperative readmission are aligned with goals of improved long-term survival. Our objective was to 
determine the association between treatment with neoadjuvant chemotherapy (NACT) or primary debulking surgery (PDS) 
and readmission after surgical hospitalization as well as overall survival among women with stage III epithelial ovarian cancer 
(EOC).  

Method: We identified incident cases of stage III EOC treated with both chemotherapy and surgery in the National Cancer Data 
Base (NCDB) from 2006 to 2012. A further inclusion criterion was undergoing surgery at the facility reporting to the NCDB. 
Readmission was defined as readmission to the reporting facility within 30 days of surgery. Readmissions were categorized as 
planned or unplanned per the NCDB. Log binomial models were used to estimate risk ratios and 95% confidence intervals. 
Survival analysis was performed using Cox proportional hazards models.  

Results: We identified 26,595 women with stage III EOC who underwent treatment with both chemotherapy and surgery. Of 
these, 15.5% (n = 4,172) were treated with NACT and 11.3% (n = 3,052) were readmitted to the same hospital within 30 days 
of surgery; 57% (n = 1,742) were unplanned. NACT was associated with a 37% reduction in the risk of unplanned readmission 
(RR 0.63, 95% CI 0.54–0.74) and a 48% reduction in the risk of any readmission (RR 0.52, 95% CI 0.46–0.59) compared to PDS 
with adjustment for age, race, insurance, Charlson comorbidity score and histology. However, in the same population, receipt 
of NACT was also associated with a 36% increase in the rate of death from all causes (HR 1.36, 95% CI 1.29–1.42) with 
adjustment for the same factors.  

Conclusions: Women with stage III EOC who received NACT experienced decreased rates of readmission after surgical 
hospitalization compared to those receiving PDS. However, in the same cohort, the women treated with NACT also 
experienced decreased overall survival. While selection bias may account for some of the observed differences in survival, the 
current focus on short-term hospital-wide quality metrics, such as postoperative readmission, may be creating incentives 
inconsistent with long-term goals, such as improved survival.

 

26 - Focused Plenary  
Knocking out stress: A systems-based identification of optimal drug combinations to improve ovarian cancer 
outcomes  
R.L. Dooda, A.S. Nagaraja a, Y.A. Lyonsa, J.M. Hansena, R.A. Previsa, D.B. Jacksonb, R.L. Colemana and A.K. Sooda. aThe University of 
Texas MD Anderson Cancer Center, Houston, TX, USA, bMolecular Health GmbH, Heidelberg, Germany  

Objective: Stress and inflammation promote growth of many cancer types. However, mechanisms and optimal strategies for 
blocking such effects have not been fully defined. Here, we analyzed large-scale datasets to identify optimal drug combinations 
and tested them in an ovarian cancer mouse model.  

Method:The Federal Adverse Event Reporting System (FADRS) database was accessed using EFFECT software (Molecular 
Health, Helsinki, Germany), which organizes event reports by drugs involved and outcome (death, hospitalization, and the 
like). Among reports involving ovarian cancer, mortality was compared across beta-blocker and nonsteroidal 
antiinflammatory drug (NSAID) classes. We then tested the effects of the identified drugs propranolol (beta-blocker) and 
etodolac (COX-2 inhibitor), in combination and individually, in a syngeneic ovarian cancer model using immune-competent 
C57BL/6 mice injected intraperitoneally with ID-8 cells who underwent daily restraint stress. Treatment comparisons were 
made using ANOVA, linear regression for tests of interaction, and 2-sided α-adjusted tests for pairwise comparisons, all using 
STATA 12.0 with α = 0.05.  

Results: The FAERS database identified 9,234 ovarian cancer reports, indicating death in 20.9%. In univariable analyses, both 
beta-blockers and COX inhibitors were associated with a statistically significantly lower mortality (P < 0.001). In multivariable 
ANOVA models, beta-blockers, COX-2, and nonselective COX inhibitors all had statistically significant reduction in mortality. A 
statistically significant interaction was found between beta-blockers and both nonselective COX and selective COX-2 inhibitors 



suggesting synergy. Syngeneic mouse model results are reported in Table 1. Statistically significant differences were seen in all 
outcomes across treatment groups. In pairwise comparisons, all treatments were statistically superior to control except 
etodolac’s effect on ascites. Etodolac with propranolol over propranolol alone was statistically significantly improved only in 
decreasing the number of tumor nodules but not in other outcomes.  

Conclusion: These data represent the first systems-based identification of an effective combination of COX inhibition and 
beta-blockade in ovarian cancer. Further in vivo studies will guide development of clinical strategies identified here to 
maximize ovarian cancer outcomes. 

Table 1. Mean tumor measurements by treatment group. 

 
Control* 
(n=10) 

mean ± s.e. 

Propranolol 
(n=9†) 

mean ± s.e. 

Etodolac 
(n=9†) 

mean ± s.e. 

Propranolol + Etodolac 
(n=10) 

mean ± s.e. 
Tumor weight (g) 0.65 ± 0.07 0.37 ± 0.03 0.41 ± 0.05 0.20 ± 0.02 
Ascites volume 
(mL) 3.60 ± 0.50 1.44 ± 0.26 2.89 ± 0.46 0.75 ± 0.20 

No. of tumor 
nodules 45.40 ± 6.21 35.67 ± 1.82 44 ± 5.10 17 ± 2.60 

No. of tumor sites 4.3 ± 0.21 3.11 ± 0.26 3.33 ± 0.24 2.50 ± 0.24 
*One moribund control was sacrificed early on day 25. †One mouse each in the propranolol only and 
etodolac only groups was lost in handling on day 8 leaving 9 mice for analysis.  

 
 

27 - Focused Plenary  
Preoperatively predicting non-home discharge after surgery for gynecologic malignancy  
C.A. Penna, N.S. Kamdara, D.M. Morgana and S. Uppalb. aThe University of Michigan Hospitals, Ann Arbor, MI, USA, bUniversity of 
Michigan Health Systems, Ann Arbor, MI, USA  

Objective: Returning home after surgery is recognized by The Joint Commission as a quality metric. In addition, considerable 
expense is incurred when a patient is not discharged home. Identifying patients prior to surgery who have a high likelihood of 
non-home discharge could facilitate candid discussion about expectations for recovery, early discharge planning, and hospital 
resource allocation. The objective of this study was to develop a preoperative risk-scoring model to predict non-home 
discharge after surgery for gynecologic malignancy.  

Method: A retrospective cohort study was performed using a regional data registry. Women who had surgery involving 
hysterectomy for gynecologic malignancy from January 2013 through April 2015 were identified. Discharge status was 
determined by trained clinical data abstractors. Women discharged with home health care services were included in the home 
discharge group. A multivariable model was developed to create a nomogram (Fig. 1) to assign a risk score.  

Results: Non-home discharge occurred in 3.1% of 2,134 women. The proportion of non-home discharges did not differ by 
cancer diagnosis (uterine 3.5%, ovarian 2.2%, and cervical 1.6%, P = 0.2). Skilled nursing facilities were the most common 
non-home destination (68.2%), followed by inpatient rehabilitation (19.7%). Women discharged to a facility had a longer 
hospital length of stay (10 vs 3 days, P < 0.0001). Among patients with comorbidities (hypertension, diabetes, coronary artery 
disease, COPD/dyspnea, arrhythmia, and history of DVT/PE), non-home discharge was more common in women with 1 (aOR 
3.4, P = 0.03) or ≥2 of these comorbidities (aOR 5.1, P = 0.003) compared to having none. Non-home discharge was more 
common after laparotomy (aOR 6.7, P < 0.0001) than laparoscopy, and in those aged ≥70 years (aOR 3.4, P < 0.0001), 
American Society of Anesthesiologists (ASA) class ≥3 (aOR 4.5, P = 0.0004), and with partial or total dependent functional 
status (aOR 8.7, P < 0.0001). The final model C-statistic was 0.89.  

Conclusion: Non-home discharge after surgery involving hysterectomy for gynecologic malignancy was predicted with high 
accuracy in this retrospective analysis. Once externally validated, this nomogram can be used to manage patient expectations 
about discharge destination and to coordinate postacute care. 
   



 
Fig. 1. Nomogram for non-home discharge after surgery for gynecologic malignancy.

 

Focused Plenary II: Improving Surgical Outcomes  
Tuesday, March 14, 2017  
Moderators: Marcela G. del Carmen, MD, MPH, Massachusetts General Hospital/Harvard University, Boston, MA, USA 
James Nicklin, MBBS, University of Queensland, Herston, Australia 

28 - Focused Plenary  
A randomized controlled trial comparing the efficacy of perioperative celecoxib versus ketorolac for perioperative 
pain control  
M. Ulma, C.H. Watsonb, A.C. ElNaggara, T. Tillmannsa and L.R. Dailya. aUniversity of Tennessee West Cancer Center, Memphis, TN, 
USA, bUniversity of Tennessee Health Science Center, Memphis, TN, USA  

Objective: To compare postoperative pain control scores and narcotic use following robotic hysterectomy in patients 
receiving scheduled perioperative Celecoxib versus Ketorolac.  

Method: A total of 138 patients undergoing robotic hysterectomy were compared. All patients received scheduled 
preoperative and postoperative Tylenol (975 mg PO q 8 hours) and Gabapentin (100 mg PO q 8 hours) as well as 
postoperative intravenous and oral narcotics as needed. Seventy patients were randomized to receive scheduled Ketorolac 
during surgery (15 mg IV q 6 hours) and 68 patients to receive Celecoxib prior to surgery (400 mg PO) as well as scheduled 
Celecoxib postoperatively (200 mg PO BID). Patients in the Celecoxib arm continued Celecoxib for 7 days postoperatively (200 
mg PO BID). Pain scores were measured using the visual analog scale every 2 hours for the first 24 hours or until 
discharge. Postoperative narcotic use was measured for the first 24 hours following surgery or until time of discharge. All 
patients were seen within 2 weeks postoperatively and given a questionnaire regarding outpatient narcotic use and return to 
activities of daily living (ADLs). SPSS software was used for statistical analysis. All discrete variables were analyzed using 
χ2 analysis and independent variables using an independent t test.  

Results: There were no significant differences in age, body mass index, diagnosis, procedures performed, number of port sites, 
operative time, or length of stay between the two arms. No differences were seen in pain scores or narcotic or antiemetic 
usage prior to discharge from the hospital. Perioperative complications and days to return to ADLs did not differ between the 
two groups. There was 1 readmission, for postoperative fever, in a patient randomized to Ketorolac. Patients who received 



Celecoxib required fewer oral narcotics following discharge (6.0 ± 3.6 vs 8.1 ± 4.0, P = 0.001) and stopped taking oral narcotics 
earlier (3.8 ± 2.6 days vs 5.7 ± 2.8 days, P < 0.001) following discharge. (See Tables 1–4.)  

Conclusion: Celecoxib prior to surgery and continued for 7 days postoperatively is safe and reduces outpatient narcotic use 
compared to scheduled postoperative Ketorolac. Utilization of Celecoxib for postoperative pain control may allow for reduced 
narcotic doses and reduce narcotic-prescribing practices in this patient population. 

Table 1. Demographic Data. 

 Toradol (n = 70) Celebrex (n = 68) P Value 
Age (years) 56.3 ± 11.3 55.1 ± 14.4 0.3 
Body Mass Index 31.8 ± 8.6 31.7 ± 8.1 0.49 
Preoperative Diagnosis   0.17 

Malignancy (Cervix/uterus) 21 15  
Premalignancy (CIN/Hyperplasia) 14 15  

Leiomyoma 8 4  
Pelvic Pain 11 8  

DUB 3 8  
Adnexal Mass 10 12  

Genetic Predisposition to Malignancy 3 4  
Surgical Pathology   0.11 

Malignant Pathology 22 15  
Benign Pathology 48 53  

Procedure   0.11 
Robotic Hysterectomy +/- BSO, cysto 22 15  

Robotic Hysterectomy +/- BSO, LND, cysto 48 53  
Operative Time (minutes) 105 ± 32 104 ± 34 0.42 
Port Sites 4.3 ± 0.5 4.2 ± 0.4 0.15 
Length of Stay (hours)    

Total time in hospital 16.3 ± 8.3 17.6 ± 9.2 0.19 
Time in hospital after surgery 11.6 ± 8.1 11.9 ± 7.6 0.41 

 
 
 Table 2. Immediate Postoperative Pain Scores and Analgesic Use in the First 24 hours Following Surgery. 

 Toradol (n = 70) Celebrex (n = 68) P Value 
Pain Score (average) 2.7 ± 1.9 2.4 ± 1.6 0.21 
Dilaudid (mg) 0.7 ± 1.0 0.8 ± 1.0 0.35 
Morphine (mg) 0.5 ± 2.1 0.4 ± 1.6 0.39 
Oxycodone (mg) 4.0 ± 6.9 5.4 ± 9.0 0.15 
Zofran (mg) 1.5 ± 1.9 1.3 ± 2.2 0.32 

 
 
Table 3. Perioperative Complications. 

 Toradol (n = 70) Celebrex (n = 68) P Value 
Total Complications 6 8 0.32 
Anemia 0 2 0.08 
Uncontrolled Pain 2 3 0.31 
Intraoperative Injury 0 1 0.15 
Patient Desire to Stay 2 1 0.16 
Inability to void 2 0 0.08 
    

 



Table 4. Postoperative Outpatient Narcotic Usage and Return to ADLs Following Discharge. 

 Toradol (n = 70) Celebrex (n = 68) P Value 
Days Until able to complete ADLs 2.4 ± 0.8 2.2 ± 0.9 0.14 
Mean days requiring narcotic use 5.7 ± 2.8 3.8 ± 2.6 <0.001 
Mean number of oral narcotics used after discharge 8.1 ± 4.0 6.0 ± 3.6 0.001 

 
 

29 - Focused Plenary  
Liposomal bupivacaine and preoperative acetaminophen: Useful in minimally invasive surgery too?  
K. Schwiriana, R.S. Connorb, K.J. Kimballc, R.E. Heidela, S.K. Adamsd, S.M. Lengera and L.C. Kilgorec. aUniversity of Tennessee 
Graduate School of Medicine, Knoxville, TN, USA, bCase Western Reserve, MacDonald Women's Hospital, Cleveland, OH, USA, 
cUniversity of Tennessee Knoxville, Knoxville, TN, USA, dUniversity Physicians' Association, Knoxville, TN, USA  

Objectives To determine whether preoperative intravenous acetaminophen (IA) and local infiltration of liposomal 
bupivacaine (LB) at the time of port-site closure significantly improve postoperative pain control and reduce narcotic 
requirements following robotic hysterectomy and surgical staging for uterine malignancy.  

Method: A retrospective analysis was performed including all patients undergoing robotic hysterectomy and staging for 
uterine malignancy at a single institution from 2012 to 2016 (n = 243). This cohort was divided into patients receiving 1 gram 
of preoperative IA and local LB at the time of port-site closure (intervention, n = 111) and patients receiving no adjunctive 
intervention (control, n = 104). Demographic data including age, body mass index (BMI), diagnosis of chronic pain syndromes, 
and preoperative narcotic utilization were collected and compared between cohorts. Primary outcomes included patient-
reported pain scores and inpatient narcotic utilization. Secondary outcomes included length of stay (LOS) and the amount of 
narcotic prescriptions filled within 30 days of surgery. Opioid utilization was measured using morphine milligram equivalents.  

Results: In the intervention cohort, significant reductions in narcotic utilization were seen in both PACU (P = 0.012) and 
inpatient (P = 0.014) settings. Patients in the intervention cohort were also discharged an average of 2.4 hours earlier (P < 
0.005) and filled significantly fewer narcotic prescriptions postoperatively (P = 0.009). No significant differences in patient-
reported pain scores, age, BMI, diagnosis of chronic pain syndromes, smoking status, or amount of narcotics filled in the year 
prior to surgery were found between cohorts.  

Conclusion: While addition of local LB and preoperative IA did not reduce patient-reported pain scores, it did significantly 
reduce narcotic consumption in both PACU and inpatient settings as well as postdischarge narcotic requirements and LOS in 
patients undergoing robotic hysterectomy and surgical staging for uterine malignancy, demonstrating utility in enhancing 
recovery even after minimally invasive surgery.

 

30 - Focused Plenary  
A cost-utility analysis of sentinel lymph node mapping, selective lymphadenectomy, and routine lymphadenectomy in 
the management of low-risk endometrial carcinoma  
R.S. Suidana, C.C.L. Suna, S.B. Cantorb, A. Marianic, P.T. Solimana, S.N. Westina, K.H. Lua, S.H. Giordanoa and L.A. Meyera. aThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, bThe University of Texas, MD Anderson Cancer Center, Houston, 
TX, USA, cMayo Clinic, Rochester, MN, USA  

Objective: To evaluate the cost-utility of 3 lymphadenectomy (LND) strategies in the management of low-risk endometrial 
carcinoma (EC).  

Method: A decision analysis model compared 3 LND strategies in women undergoing minimally invasive surgery (MIS) for 
low-risk EC: (1) routine LND in all patients; (2) selective LND based on intraoperative frozen section (Mayo criteria), in which 
approximately 60% of patients undergo LND; and (3) sentinel lymph node (SLN) mapping based on the Memorial Sloan 
Kettering algorithm. In the SLN algorithm, 15% of patients map unilaterally, requiring a contralateral side-specific LND, and 
5% don’t map, requiring a bilateral LND. Costs and outcomes were obtained from published literature and Medicare 
reimbursement rates (Table 1). Cost categories consisted of hospital, physician, operating room, pathology (including 
ultrastaging), and lymphedema treatment. Effectiveness was defined as 3-year disease-specific survival adjusted for the 
impact of lymphedema (utility = 0.8) on quality of life. Incremental cost-effectiveness ratios (ICERs) per quality-adjusted life 
years (QALYs) gained were calculated. QALYs and costs (adjusted to 2016 dollars) were discounted at an annual 3% rate. 
Multiple deterministic sensitivity analyses were performed.  



Results: For the estimated 40,000 women undergoing surgery for low-risk EC each year in the United States, the annual cost 
of routine LND, selective LND, and SLN is $722 million, $681 million, and $656 million, respectively. In the base case scenario, 
routine LND had a cost of $18,041 and an effectiveness of 2.79 QALYs. Selective LND had a cost of $17,036 and an effectiveness 
of 2.81 QALYs, while SLN had a cost of $16,401 and an effectiveness of 2.87 QALYs. With a difference of $1,005 and 0.02 
QALYs, selective LND was both less costly and more effective than routine LND, dominating it. However, with the lowest cost 
and highest effectiveness, SLN dominated the other modalities and was the most cost-effective strategy. No ICER could be 
determined. These findings were robust to multiple 1- and 2-way sensitivity analyses varying the rates of lymphedema and 
LND, surgical approach (open or MIS), lymphedema utility, and costs.  

Conclusion: Compared to routine and selective LND, SLN had the lowest costs and highest quality-adjusted survival in this 
analysis, making it the most cost-effective strategy in the management of low-risk EC. 

Table 1: Clinical parameters and costs. 
 

Parameter/Cost category Base case 
estimate 

Range for  sensitivity 
analysis 

Risk of lymphedema 
LND 
SLN 
Weighted SLN * 
No LND 

 
20% 
5% 
7% 
0% 

 
10 – 30% 
0 – 10% 
0 – 13% 
0 – 5% 

Lymphedema utility 0.8 0.7 – 0.95 

% of pts who undergo LND in selective LND arm 60% 50 – 75%  

3-year disease-specific survival † 
Routine LND arm 
Selective LND arm  
SLN arm  

 
100% 
98.8% 
100% 

 
95% – 100%  
95% – 100%  
95% – 100%  

Operating room time  
(additional minutes needed) 

Frozen section 
LND  
SLN 
Weighted SLN * 

 
 
20 min 
30 min 
20 min 
22 min 

 
 
15 – 25 min 
30 – 60 min 
15 – 30 min 
17 – 34 min 

Hospital fee $11,697  
Surgeon fee 

Hysterectomy/BSO 
Hysterectomy/BSO + LND 
Hysterectomy/BSO + SLN 
Weighted Hysterectomy/BSO + SLN * 

 
$916 
$1,878 
$1,581 
$1,621 

 

Anesthesiologist fee $592  

Pathology fee 
Hysterectomy/BSO + LND 
Selective LN Arm 

Hysterectomy/BSO + Frozen section + No LND 
Hysterectomy/BSO + Frozen section + LND 

Hysterectomy/BSO + SLN (including ultrastaging) 
Weighted Hysterectomy/BSO + SLN * 

 
$1,517 
 
$678 
$1,614 
$1,312 
$1,340 

 

Operating room cost/min $30 $30 – 60  

Lymphedema treatment cost/year $2,500 $2,500 – 5,000 



 
LND: lymphadenectomy; SLN: Sentinel lymph node mapping 
* Weighted SLN adjusts for the fact that 80% of pts map bilaterally, 15% map unilaterally and require a contralateral side-
specific LND, and 5% do not map and require a bilateral LND 
† Eriksson et al, Gynecol Oncol 2016  

 

31 - Focused Plenary  
Overcoming stress effects: A prospective feasibility trial of beta-blockers with upfront ovarian cancer therapy  
P.H. Thakera, L.M. Kurokia,b, W. Huc, I. Zighelboimd, L.M. Ramondettac, A.R. Hagemanna, L.S. Massada, M.A. Powella, D.G. Mutcha 
and A.K. Soodc. aWashington University School of Medicine in St. Louis, St. Louis, MO, USA, bSt Louis, MO, USA, cThe University of 
Texas MD Anderson Cancer Center, Houston, TX, USA, dSt. Luke's Cancer Care Associates, Bethlehem, PA, USA  

Objective: Nonselective beta-blockers (NSBB) have been shown to inhibit angiogenic factors in preclinical models of ovarian 
cancer and are associated with reduced risk of death in retrospective studies. Here, we carried out a prospective study adding 
a NSBB perioperatively to standard chemotherapy in patients with presumed ovarian, fallopian tube, or primary peritoneal 
(EOC) cancers.  

Method: Following institutional review board approval, patients with suspected EOC were approached in clinic and started on 
propranolol 40 mg PO BID for 48–72 hours preoperatively. After intraoperative confirmation of EOC, patients were restarted 
on propranolol when tolerating oral intake in the hospital and with appropriate blood pressure and heart rate hold 
parameters. The propranolol was given with the treating physician’s choice of standard chemotherapy for 6 cycles and then 
weaned off after completion of chemotherapy. Primary endpoints were to determine the tolerability and serum levels of 
angiogenic cytokines at defined time points pre- and post-treatment (after cycles 3 and 6) with beta-blockers.  

Results: Of 84 enrolled patients suspected to have EOC, 35 (42%) patients had confirmed EOC and continued taking 
propranolol. Reasons for study withdrawal included transfer of care to outside providers (n = 7, 20%), insomnia (n = 1), 
decline of adjuvant chemotherapy (n = 1), and complications of intraperitoneal (IP) chemotherapy (n = 1). Hence, 25 were 
evaluable for the objectives. Three patients (12%) required dose reductions of propranolol (n = 1, 30 mg; n = 2, 20 mg) with 
the first cycle of chemotherapy due to hypotension, and 1 patient received 4 cycles of intravenous (IV) chemotherapy. Twenty-
four patients were able to complete propranolol concurrently with 6 cycles of IP (n = 13), dose-dense IV (n = 7),and every 3-
week IV chemotherapy (n = 5). Four patients received bevacizumab. Over a 5-year follow-up period, 8 patients have not 
recurred to date and 8 have died. Multiplex analysis of 23 cytokines was carried out. Compared to baseline blood samples, 
substantial reductions in circulating proangiogenic molecules (e.g., VEGF, MCP-1, IL-6, and IL-8; P < 0.01) was noted.  

Conclusion: Adding a NSBB to IP or IV chemotherapy in EOC patients is safe and warrants further investigation in a 
randomized clinical trial.

 

32 - Focused Plenary  
Choosing Wisely: Decreasing the incidence of perioperative blood transfusions in gynecologic oncology  
L.S. Prescott, J.S. Taylor, C.A. Marten, M.F. Munsell, K. Myers, L.A. Meyer, P.T. Ramirez, C.F. Levenback, D.C. Bodurka and K.M. 
Schmeler. The University of Texas MD Anderson Cancer Center, Houston, TX, USA  

Objective: To evaluate the efficacy of a transfusion reduction initiative for patients undergoing gynecologic surgery.  

Method: We implemented a multimodality initiative to align transfusion practices with the American Society of Hematology’s 
Choosing Wisely campaign and decrease our transfusion rate by 25%. Our intervention included educational outreach 
targeting trainees, nurse practitioners, nursing leadership, and faculty about the determents of transfusion and best 
transfusion practices. Baseline transfusion rates were determined for all abdominal, vaginal, and vulva surgical cases from 
April 1, 2014, to June 30, 2014. Data for the postintervention period from August 15, 2015, to May 16, 2016, were captured 
prospectively. Demographic, perioperative variables and transfusion rates were compared between the baseline and 
postintervention cohorts using the Fisher exact and Mann-Whitney tests. The primary outcome was transfusion rate within 72 
hours of surgery.  

Results: We identified 985 cases, 269 in the baseline and 716 in the postimplementation cohort. The baseline cohort was 
noted to have a statistically, but not clinically, significant lower median preoperative hemoglobin (12.3 vs 12.5 g/dL, P = 
0.035). Otherwise, there were no differences in clinical characteristics, estimated blood loss, surgical time, surgical approach, 
or proportion of cases with malignancy between the two cohorts. The overall transfusion rate decreased from 23.8% to 11.3%, 



with a relative risk reduction (RRR) of 53% (P < 0.001). The overall laparotomy transfusion rate decreased from 47% to 23% 
(RRR 52%, P < 0.001). The number of occurrences in which more than 1 unit was ordered at a time decreased from 34/50 
(68%) to 14/38 (37%) (P = 0.005). There were no differences in 30-day mortality, cardiac, or venous thromboembolism 
events between the cohorts. In the multivariate analysis, after adjusting for key clinical and perioperative factors, our 
intervention was associated with a significant decrease in transfusion (OR = 0.25, 95% CI 0.13–0.45). Assuming a cost/unit of 
blood at $274, this intervention led to a cost savings of $56,718.  

Conclusion: Implementation of a transfusion reduction initiative resulted in substantial reductions in perioperative 
transfusions and costs without significant changes in morbidity or mortality.

 

Focused Plenary III: Blinding Me with Science  
Tuesday, March 14, 2017  
Moderators: Stephanie Gaillard, MD, PhD, Duke University Medical Center, Durham, NC, USA 
Gillian Monica Thomas, MD, Sunnybrook Odette Cancer Center, Toronto, ON, Canada 

33 - Focused Plenary  
Combination therapy with IL-15 superagonist (ALT-803) and PD-1 blockade enhances human NK cell immunotherapy 
against ovarian cancer  
M.A. Gellera, L.A. Bendzicka, C. Ryanb, S. Chub, A. Lenvikb, A.P.N. Skubitza, K.L.M. Boylana, R. Isaksson Vogela, J. Millerb and M. 
Felicesb. aUniversity of Minnesota, Minneapolis, MN, USA, bUniversity of Minnesota Cancer Center, Minneapolis, MN, USA  

Objective: NK cells represent a powerful immunotherapeutic target because they lyse tumors directly, do not require 
differentiation, and can elicit potent inflammatory responses. NK cells derived from ovarian cancer ascites function poorly. 
The objective of these studies was to use an IL-15 superagonist molecule, ALT-803, in combination with a checkpoint inhibitor 
to enhance the function of both normal and ovarian cancer patient-derived NK cells.  

Method: NK cell function from normal donor peripheral blood mononuclear cells and ovarian cancer patient ascites was 
assessed using flow cytometry and chromium release assays ±ALT-803 stimulation and a PD-1 inhibitor (pembrolizumab). To 
evaluate the ability of intraperitoneally delivered ALT-803 to enhance NK cell function in vivo against ovarian cancer, we used 
a MA148-luciferase positive ovarian cancer NSG xenogeneic mouse model with transferred human NK cells.  

Results: ALT-803 potently enhanced NK cell functionality against all ovarian cancer cell lines with significant increases seen in 
CD107a (3.4- to 8.2-fold), IFNg (5.6- to 6.4- fold), and TNFα (4.1- to 8.7-fold). Function was also rescued in NK cells derived 
from the ascites of ovarian cancer patients. In our xenogeneic model of ovarian cancer, only animals treated with ALT-803 and 
human NK cells showed significant decrease in ovarian cancer tumor burden. Furthermore, human NK cells from the 
peritoneal cavity at day 32 were functional ex vivo, indicating that ALT-803 maintains NK cells in the NSG mice. In addition, 
IFNg, produced at higher levels in ALT-803-treated NK cells, readily induced PD-L1 on all ovarian cancer lines tested. To 
counter this inhibitory signaling, we tested PD-1 blockade using pembrolizumab. In vitro data indicated that cotreatment with 
ALT-803 and pembrolizumab significantly induced activation and function of normal and patient-derived NK cells. 
Cotreatment within our xenogeneic model demonstrated control of tumor burden, outperforming single-line therapy (see Fig. 
1).  

Conclusion: ALT-803 enhances NK cell cytotoxicity against ovarian cancer in vitro and in vivo and importantly is able to 
rescue functionality of ascites-derived NK cells from ovarian cancer patients. These findings suggest that the combination of 
ALT-803 and pembrolizumab has the potential to enhance immunotherapeutic approaches for the treatment of ovarian 
cancer. 



 
 

34 - Focused Plenary  
Less is more: Macrophage depletion after adaptive resistance improves anti-VEGF therapy  
Y.A. Lyonsa, S. Pradeepa, J.M. Hansena, R.L. Dooda, S. Wua, M.J. Wagnerb, R.A. Previsa, W. Hua, R.L. Colemana and A.K. Sooda. aThe 
University of Texas MD Anderson Cancer Center, Houston, TX, USA, bThe University of Texas, MD Anderson Cancer Center, Houston, 
TX, USA  

Objective: Antiangiogenesis therapy has shown clinical benefit in patients with high-grade serous ovarian cancer (HGSC), but 
adaptive resistance rapidly emerges. Thus, approaches to overcome such resistance are needed. Here, we systematically 
assessed immune cell populations enriched during adaptive resistance and identified novel therapeutic avenues.  

Method: A series of in vitro and in vivo (immune-competent and nude mice) experiments were carried out. Animals were 
treated with an anti-VEGF antibody continuously until resistance emerged, at which point full immune profiling was 
performed. Based on these results, efficacy of AC708 (CSF1R inhibitor to target tumor-associated macrophages) was tested in 
the adaptive-resistance models. F4/80 antibody was used as a macrophage marker.  

Results: On the basis of full immune profiling, we detected significantly increased macrophage infiltration in tumors with anti-
VEGF antibody resistance compared to tumors from sensitive mice (P < 0.0001). Given the dominant role of CSF1R in 
macrophage function and overexpression of CSF1R in HGSC, we added AC708 following emergence of adaptive resistance to 
anti-VEGF antibody. Mice treated with AC708 after anti-VEGF antibody resistance had complete tumor resolution upon 
completion of the experiment, while those that did not receive AC708 still had abundant tumor. To mimic treatment with the 
AURELIA regimen, we next treated mice with anti-VEGF antibody and paclitaxel until resistance emerged, and then AC708 was 



added. The addition of AC708 restored response to antiangiogenesis therapy, resulting in 82% lower tumor burden compared 
to treatment with anti-VEGF antibody and paclitaxel alone (P < 0.0001), and a substantial decrease in macrophages (P < 
0.0004).  

Conclusion: The addition of CS1R inhibitor to anti-VEGF therapy and taxane chemotherapy results in robust antitumor effects. 
A randomized clinical trial to confirm these findings has been activated. The REDIRECT (RandomizEd Induction 
DIscontinuation TRial of EmaCTuzumab) trial will randomize patients to continue weekly paclitaxel and biweekly 
bevacizumab with or without a CSF1R inhibitor (emactuzumab) following an induction phase.

 

35 - Focused Plenary  
Birinapant sensitizes platinum-resistant carcinomas with high levels of cIAP to carboplatin therapy  
V. Laa, R. Fujikawab, D.M. Janzenb, L. Bainvollb, M. Nunezb and S. Memarzadehb. aDavid Geffen School of Medicine at UCLA, Los 
Angeles, CA, USA, bUniversity of California, Los Angeles, Los Angeles, CA, USA  

Objective: Platinum drugs are the front-line therapy in many carcinomas including high-grade serous cancers (HGSCs). 
Response is often favorable but diminishes with recurrence of disease. Standard of care prohibits platinum readministration 
to patients with platinum-resistant disease. Instead, nonplatinum agents are administered with poor outcomes. We asked 
whether the addition of birinapant, a drug that degrades inhibitor of apoptosis proteins (cIAP), to carboplatin could eradicate 
platinum-resistant carcinomas. The frequency of carcinomas sensitive to this combination therapy and biomarkers that 
predict this response were also explored.  

Method: Survival of mice bearing intraperitoneal tumors established from 1 of 2 human HGSC platinum-resistant cell lines (S8 
or S9-GODL) receiving birinapant, carboplatin, vehicle, or birinapant and carboplatin (cotherapy) was compared. Using an in 
vitro organoid assay, sensitivity to cotherapy was assessed in 5 platinum-resistant primary HGSCs and 12-platinum resistant 
non-HGSC cell lines. Levels of cIAP protein measured by Western blot were correlated with cotherapy response.  

Results: Survival of mice bearing S9-GODL HGSC tumors, predicted to be cotherapy sensitive using the in vitro organoid assay, 
was significantly improved when birinapant and carboplatin were coadministered (Fig. 1A). Conversely, cotherapy did not 
affect outcome of mice bearing S8-GODL HGSC tumors, predicted to be cotherapy resistant in vitro (Fig. 1A). Approximately 
half of platinum-resistant carcinomas tested were cotherapy sensitive (Fig. 1B). Using semiquantitative Western blot, a level of 
≥22 ng of cIAP in 20 µg of tumor lysate accurately segregated cotherapy-sensitive versus -resistant samples (Fig. 1C). 
Percentage of cIAP positive cells measured by IHC was 13-fold higher in cotherapy-sensitive versus -resistant tumors.  

Conclusion: Platinum drugs can be an effective therapy for platinum-resistant carcinomas as long as they are combined with 
an agent that targets mechanisms exploited by cancer cells to evade platinum cytotoxicity. The efficacy of birinapant and 
carboplatin cotherapy will be tested in an upcoming FDA-approved clinical trial (NCT02756130) aimed at treating patients 
with HGSC tumors predicted to be cotherapy sensitive using our in vitro organoid assay. 



 
  

 



36 - Focused Plenary  
Treatment with carboplatin and taxane chemotherapy increases T-cell receptor (TCR) clonality in high-grade serous 
ovarian cancer (HGSOC)  
K. LaVignea, P. Cybulskaa, T. Walthera, R.O. Emersonb, M. Vignalib, K.J. Parka, D.A. Levinec, D.S. Chia, O. Zivanovica and A.E. Snyder 
Charena. aMemorial Sloan Kettering Cancer Center, New York, NY, USA, bAdaptive Biotechnologies, Seattle, WA, USA, cNew York 
University School of Medicine, New York, NY, USA  

Objective: Elevated levels of tumor-infiltrating lymphocytes (TIL) are associated with a better prognosis in high-grade serous 
ovarian cancer. High TIL proportion with elevated TCR clonality is associated with increased likelihood of response to 
checkpoint blockade immunotherapy. The objective of this study was to determine how treatment with carboplatin and taxane 
chemotherapy alters the intratumoral TCR repertoire in HGSOC.  

Method: Forty-eight paired tumors were identified from patients with HGSOC. Formalin-fixed paraffin embedded samples 
were acquired prior to neoadjuvant chemotherapy (NACT) and at interval debulking surgery. Forty-four paired samples 
yielded data for analysis. Sequencing of the TCRβ region of CDR3 was performed using the immunoSeq assay (Adaptive 
Biotechnologies).  

Results: The median number of cells analyzed was 6,401 (90–587,466); median T-cell count was 4,009 (3–124,737). T-cell 
clonality was significantly higher in post-treatment samples (median 0.15, range 0.05–0.29) than pretreatment (0.1, range 
0.001–0.37, P < 0.0001, Mann-Whitney). T-cell infiltrate proportion was similar at both time points (pretreatment median 
0.08, range 0.003–1.19, vs post-treatment median 0.09, range 0.006–0.58, P =.79, Mann Whitney). Subset analysis of samples 
from the same site at biopsy and resection demonstrated a similar increase in clonality post-treatment. However, T-cell 
infiltrate was also higher post-treatment (median 0.18, range 0.05–0.56, vs 0.07, range 0.01–0.58, P = 0.04, Mann Whitney). 
Higher clonality was associated with a nonsignificant improvement in PFS (P = 0.06, log rank).  

Conclusion: Treatment with carboplatin and taxane chemotherapy increased T-cell clonality without increasing T-cell 
infiltration in this cohort, to our knowledge the largest published cohort of patient-matched samples prior to and after NACT. 
Within the site-matched subgroup, an increase in T-cell infiltration was noted. These findings provide rationale for the study of 
checkpoint blockade after NAXT.

 

37 - Focused Plenary  
Reversal of obesity-driven aggressiveness of endometrial cancer by metformin  
S.A. Sullivana, A.M. Trana, L.H. Clarka, N.W. Batemanb, B.L. Hoodb, T.P. Conradsb, D. Leec, C. Zhoua, L. Makowskia and V.L. Bae-
Jumpa. aUniversity of North Carolina at Chapel Hill, Chapel Hill, NC, USA, bGynecologic Cancer Center of Excellence, Annandale, VA, 
USA, cOmic Insight, LCC, Durham, NC, USA  

Objective: We assessed the metabolic antitumorigenic effects of metformin in a genetically engineered mouse model of 
endometrioid endometrial cancer (EC) under obese and lean conditions.  

Method: LKB1fl/flp53fl/fl mice were fed a control low-fat diet (LFD, 10% calories from fat) versus a high-fat diet (HFD, 60% 
calories from fat) to mimic diet-induced obesity, starting at 3 weeks of age (n = 10 mice/group). AdCre was injected at 6 weeks 
of age to induce invasive EC. Mice were treated with placebo or metformin (200 mg/kg/day, oral) following tumor onset for 4 
weeks (n = 10 mice/group). Global, unbiased proteomics and metabolomics were used to identify (1) differences between 
endometrial tumors in lean and obese mice and (2) the obesity-dependent effects of metformin in the endometrial tumors.  

Results: Body weight was increased in the obese versus lean mice (32.8 gm vs 24.0 gm, P = 0.033). Tumors in HFD-fed mice 
(obese ECs) were more than double the size of those in LFD-fed mice (lean ECs) (2.1 gm vs 0.79 gm, P = 0.040). Metabolomic 
profiling revealed significant differences between obese and lean ECs. Proteomic analysis found that obese versus lean ECs 
had increased capacity for lipid and protein biosynthesis as evidenced by increases in apolipoproteins/lipases and 
proteases/ribosomal subunits, respectively. This corresponded to increases in lipids, amino acids, and dipeptides in obese ECs, 
as revealed by metabolomic profiling. Metformin inhibited tumor growth in both the obese and lean mice. However, 
metformin-induced decreases in tumor volume in HFD-fed mice were significantly greater than in LFD-fed mice (85% vs 61%, 
P = 0.033). Proteomic and metabolomic profiling of the endometrial tumors treated with placebo or metformin revealed that 
metformin reversed the obesity-driven upregulation of lipid biosynthesis, resulting in lipid degradation and oxidation.  

Conclusion: The obese state promoted tumor aggressiveness in the LKB1fl/flp53fl/fl mouse model of endometrioid EC. 
Importantly, metformin had increased efficacy against EC in obese versus lean mice and reversed the detrimental metabolic 



effects of obesity in the endometrial tumors. We hypothesize that the unique metabolic milieu underlies metformin’s improved 
efficacy in treating ECs that develop in an obese host environment. 

 

Fig. 1. Comparison of metabolic changes with obesity and metformin treatment in the endometrial tumors from LKB1fl/flp53fl/fl 
mice (P < 0.05). Red=ratio > 1, Green=ratio < 1. 
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38 - Education Forum  
Development of an alternative payment model (APM) for endometrial cancer: Opportunities to reduce cost and 
improve quality  
J.D. Wrighta, L.J. Havrileskyb, D.E. Cohnc, Y. Huanga, L.W. Riced, C.L. Browne, E.M. Kof and R.D. Alvarezg. aColumbia University 
College of Physicians and Surgeons, New York, NY, USA, bDuke University Medical Center, Durham, NC, USA, cThe Ohio State 
University, Columbus, OH, USA, dUniversity of Wisconsin School of Medicine and Public Health, Madison, WI, USA, eMemorial Sloan 



Kettering Cancer Center, New York, NY, USA, fUniversity of Pennsylvania, Philadelphia, PA, USA, gThe Vanderbilt-Ingram Cancer 
Center, Nashville, TN, USA  
Objectives: The Medicare Access and Children’s Health Insurance Program Reauthorization Act (MACRA) calls for the 
development of alternative payment models (APMs) for diseases and procedures. The goal of APMs is to structure 
reimbursements to incorporate total costs of care across providers and facilities while at the same time improving quality. We 
piloted development of an APM for primary surgery in early-stage endometrial cancer to identify opportunities to reduce cost 
and improve quality.  

Methods: The MarketScan database was used to identify women with endometrial cancer who underwent hysterectomy from 
2009 to 2013. Reimbursements from 30 days preoperatively until 60 days postoperatively were captured. Patients were 
stratified by route of hysterectomy, and reimbursements were categorized into 1 of 8 cost centers: laboratory, radiology, 
surgical facility, physician’s procedural cost, emergency department visits/readmissions, skilled nursing/home health, other 
physician costs, and other. A decision analysis model was developed to estimate the changes in cost that could be achieved by 
altering each cost center.  

Results: A total of 29,558 women were identified. The mean cost of an episode of care was $30,641 (standard deviation = 
$19,841). The most important modifiable factors driving cost were route of hysterectomy, length of stay, and emergency 
department visits/readmissions. The mean cost of abdominal hysterectomy ($35,357) was greater than either robotic-assisted 
($28,538) or laparoscopic ($27,433) hysterectomy. Likewise, costs increased for each additional day of hospitalization at the 
time of surgery regardless of the route of surgery. Overall, readmissions occurred in 7.6% of patients and had a median cost of 
$12,286, while emergency department visits were required in 11.7% with a median cost of $3,745. Readmissions and 
emergency department visits were more frequent after abdominal hysterectomy. Utilizing these baseline data, a model of 
optimized care in which the rate of minimally invasive surgery was increased by 5% (from 65% to 70%), length of stay was 
reduced by 10%, and emerency department visits/readmissions were reduced by 10% lowered the average case cost by $980 
(3.2%).  

Conclusions: The current care of women with endometrial cancer in the United States demonstrates several opportunities to 
reduce cost and improve quality. Modest alterations in the way endometrial cancer care is rendered can result in cost savings.

 

39 - Education Forum  
Utilizing public and commercial payer sources to develop endometrial cancer alternate payment models to bridge 
provider and payer cost sharing  
E.M. Koa, L.J. Havrileskyb, D.E. Cohnc, Y. Huangd, R.D. Alvareze, L.W. Ricef, C.L. Browng and J.D. Wrightd. aUniversity of 
Pennsylvania, Philadelphia, PA, USA, bDuke University Medical Center, Durham, NC, USA, cThe Ohio State University, Columbus, OH, 
USA, dColumbia University College of Physicians and Surgeons, New York, NY, USA, eUniversity of Alabama at Birmingham, 
Birmingham, AL, USA, fUniversity of Wisconsin School of Medicine and Public Health, Madison, WI, USA, gMemorial Sloan Kettering 
Cancer Center, New York, NY, USA  

Objectives: To design a surgical alternative payment model (APM) for endometrial cancer (EC), national practice patterns and 
associated reimbursement costs were compared between public and commercial payer sources.  

Methods: 2013 Medicare and 2009–2013 MarketScan databases were used to identify EC hysterectomy cases. Only cases with 
full carrier files (including all in- and outpatient care) were included (Medicare, n = 377; MarketScan, n = 29,558). All 
reimbursements including in- and outpatient-related physician, facility, testing, procedures, and emergency department 
visits/readmissions were captured from 30 to 60 days pre- and postoperatively. Surgeries included abdominal (ABD), 
laparoscopic (LSC), robotic (ROB), and vaginal (VAG). Descriptive comparisons were performed. A decision analysis model 
was developed to inform the modifiable components that influence overall cost for EC surgery.  

Results: Total reimbursement for an episode of EC surgery was approximately $10,000 less for Medicare ($18,936, standard 
deviation [SD] = $10,983) compared to MarketScan ($30,641, SD = $19,841). Medicare had fewer ABD cases than MarketScan. 
Mean costs were greatest for ABD cases for both Medicare ($25,553) and MarketScan ($35,357), followed by ROB and LSC. 
(See Fig. 1.) The costs of emergency deparmtent visits/readmissions were greater for Medicare than for MarketScan ($2,460 
and $1,740, respectively) and highest for ABD cases ($3,898 and $2,371, respectively). By extrapolating to equivalent sample 
sizes for Medicare and MarketScan, overall costs were found to be significantly greater for MarletScan (p < 0.001). When cost 
centers were compared, Meducare had a larger proportion of cost attributed to outpatient expenditures than MarketScan (Fig. 
1). There was a cost savings of $389/case in Medicare compared with $792/case in MarketScan, if we increased LSC/ROB 
surgery by 5% (from baseline 65%) and reduced emergency department visits/readmissions by 10%. This results in annual 
cost savings of $3,769,410 for Medicare and $4,681,512 for MarletScan, based on total EC surgical cases reimbursed per payor 
per year.  



Conclusions: Reimbursements for the surgical management of EC in the United States vary by public versus commercial 
payers. Development of APMs should account for these differences when defining benchmarks, measuring outcomes, and 
identifying opportunities for cost savings while improving quality of care. Increasing minimally invasive surgery and reducing 
emergency department visits/readmissions may result in more than $4 million of cost savings per year. 
 

 

Fig. 1a. Medicare Reimbursement by Cost Center. 
 
 

 
Fig1b. Marketscan Reimbursement by Cost Center. 

 

Education Forum X: Palliative Care and End of Life Solutions  
Tuesday, March 14, 2017  
Moderator: Cecelia Boardman, MD, HCA, Richmond, VA, USA 

40 - Education Forum  
The effect of a multidisciplinary palliative care initiative on end-of-life care in gynecologic oncology patients  
M.M. Mullen, L.M. Divine, B. Porcelli, I. Wilkinson-Ryan, M. Dans, L.S. Massad, M.A. Powell, D.G. Mutch, A.R. Hagemann and P.H. 
Thaker. Washington University School of Medicine in St. Louis, St. Louis, MO, USA  

Objectives: Both hospice and palliative care (PC) are underused in cancer care. In 2014, our service promoted an initiative 
that required PC consultation to enroll hospitalized patients into inpatient hospice care. We sought to evaluate the effect of 
this initiative on hospice enrollment and end-of-life care in gynecologic oncology (GO) patients.  

Methods: After Institutional Review Board approval, retrospective chart review of GO patients who died 1 year pre- and post-
implementation of the PC initiative at a single National Cancer Institute cancer center (01/2013–12/2014) was performed. 
Patient demographics, admission and procedural history, anti-cancer therapy, and end-of-life care were collected. Data were 
analyzed using χ2 and Student’s t tests.  

Results: A total of 308 patients were identified. Median age of death was 63 years (range, 17 to 91). Most patients were white 
(78.2%), were married (47.4%), and had ovarian (35.7%) or uterine cancer (35.4%). Between 2013 and 2014 (PC policy 
implementation), there were increased PC consultations (p = 0.012), increased hospice enrollment from 40% to 61% (p = 
0.292), and fewer procedures in the last 30 days of life (p = 0.010). Notably, over the same time period, the rate of patients 
enrolled on inpatient hospice doubled from 12.5% to 25.7% (p = 0.02) and time from inpatient hospice enrollment to death 
increased from an average of 1.9 days to 6.0 days (p = 0.02). Similarly, the time from outpatient hospice enrollment to death 
increased from an average of 26.2 days to 35.4 days (p = 0.18). PC consultation was associated with a doubling of outpatient 



and inpatient hospice enrollment: 65 of 163 patients (40%) who were not seen by the palliative service versus 116 of 145 
(80%) patients who were seen by the palliative service enrolled in hospice (p < 0.001).  

Conclusions: An integrated PC and inpatient hospice program is associated with increased PC consults, increased rates of 
both inpatient and outpatient hospice utilization, increased time on hospice, fewer procedures in the last 30 days of life, and 
improved documented goals of care discussions. Despite improvements, women are still electing hospice later than is optimal. 
Efforts to move toward earlier PC interventions in a patient’s oncologic care could further improve utilization and optimize 
end-of-life patient care. 
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Scientific Plenary VII: Sinking or Swimming in the Gene Pool  
Wednesday, March 15, 2017  
Moderators: Michael A. Bookman, MD, US Oncology Research and Arizona Oncology, Tucson, AZ, USA 
Floor J. Backes, MD, The Ohio State University, James Cancer Hospital, Columbus, OH, USA 

41 - Scientific Plenary  
Interim analysis of a phase I/IIA trial assessing E39+GM-CSF, a folate binding protein vaccine, to prevent recurrence 
in ovarian and endometrial cancer patients  
G.L. Maxwella, J.C. Elkasb, T.P. Conradsa, K.M. Darcyc, C.A. Hamiltond and G. Peoplese. aInova Schar Cancer Institute, Fairfax, VA, 
USA, bMid Atlantic Pelvic Surgery Associates, Annandale, VA, USA, cUniformed Services University of the Health Sciences, Bethesda, 
MD, USA, dJohn P. Murtha Cancer Center, Bethesda, MD, USA, eSan Antonio Military Medical Center, Ft Sam Houston, TX, USA  

Objective: Folate-binding protein (FBP) is an immunogenic protein overexpressed in endometrial (EC) and ovarian cancer 
(OC). We are conducting a phase I/IIa trial of E39 (GALE 301)+GM-CSF, an HLA-A2-restricted, FBP-derived peptide vaccine, to 
prevent recurrences in disease-free EC and OC patients. This interim analysis summarizes toxicity, immunologic responses, 
and clinical outcomes to date.  

Method: HLA-A2+ patients were vaccinated (VG), and HLA-A2- or –A2+ patients were followed as controls (CG). Six monthly 
intradermal inoculations of E39 + 250 mcg GM-CSF were administered to VG. Demographic, safety, immunologic, and 
recurrence rate (RR) data were collected and evaluated.  

Results: This trial enrolled 51 patients: 29 in the VG group and 22 in the CG group. Fifteen patients received 1,000 mcg E39 
and 14 received <1,000 mcg. There were no clinicopathologic differences between groups (all P ≥ 0.1). E39 was well-tolerated 
regardless of dose. DTH increased pre- to postvaccination (5.7 ± 1.5 mm vs 10.3 ± 3.0 mm, P = 0.06) in the VG group, and 
increased more in the 1,000-mcg group (3.8 ± 2.0 mm vs 9.5 ± 3.5 mm, P = 0.03). With 12 months median follow-up, the RR 
was 41% (VG) versus 55% (CG) (P = 0.41). Among the 1,000-mcg patients, the RR was 13.3% versus 55% CG (P = 0.01). 
Estimated 2-year DFS was 85.7% in the 1,000-mcg group versus 33.6% in the CG group (P = 0.021).  

Conclusion: This phase I/IIa trial reveals that E39+GM-CSF is well-tolerated and elicits a strong, dose-dependent in vivo 
immune response. Early efficacy results are promising in the 1,000-mcg-dose cohort. This study proves the safety and 
establishes the dose of E39 for a larger prospective, randomized, controlled trial in HLA-A2+ EC and OC patients to prevent 
recurrence.

 

42 - Scientific Plenary  
A description of women with the pathogenic variants in the ovarian cancer risk genes BRIP1, RAD51C, RAD51D 
identified through clinical testing by a hereditary cancer panel  
L. Ushaa, S. San Romanb, H. Gorringeb, R. Bernhiselb, K. Brownb, J. Saamb and S. Manleyb. aRush University Medical Center, 
Chicago, IL, USA, bMyriad Genetic Laboratories, Inc., Salt Lake City, UT, USA  

Objective: The National Comprehensive Cancer Network (NCCN) recommends that risk-reducing salpingo-oophorectomy 
(RRSO) be considered for women with pathogenic variants (PVs) in BRCA1 and BRCA2 and the mismatch repair (MMR) genes 
(MLH1, MSH2, MSH6, PMS2). Recently, BRIP1, RAD51C, and RAD51D have been shown to confer increased risk for ovarian 
cancer and have been added to NCCN guidelines. However, the ovarian cancer risk for these genes is less well studied, and 
there are no specific age recommendations for RRSO. Here, we investigate the clinical presentation of women who carry a PV 
in BRIP1, RAD51C, or RAD51D.  

Method: Women who were found to carry a PV in BRIP1, RAD51C, or RAD51D via testing with a 25-gene hereditary cancer 
panel between September 2013 and July 2016 were assessed. Clinical information was obtained from the provider-completed 
test request form. Personal and family history of ovarian cancer and age-at-diagnosis were evaluated according to gene. 
Women with PVs in BRCA1, BRCA2, or the MMR genes were assessed for comparison.  

Results: Overall, 1,312 tested women had a PV in BRIP1 (n = 771), RAD51C (n = 375), or RAD51D (n = 166). The incidence of 
ovarian cancer among women with a PV in BRIP1 (16.3%) and RAD51D (18.7%) was similar to BRCA1 (16.2%) and higher 
than BRCA2 (11.4%) (Table 1). Women with a PV in RAD51C had the highest incidence of ovarian cancer (21.6%) of the genes 



evaluated here. There was a similar incidence of ovarian cancer in ≥1 first or second degree relative among women with a PV 
in BRIP1, RAD51C, RAD51D, or BRCA1 (34.9%–40.4%) (Table 1). Among women with ovarian cancer, the age at diagnosis for 
those with a PV in BRIP1 (63.7 years), RAD51C (60.7 years), and RAD51D (56.6 years) was similar to women with a PV in 
BRCA2 (59.3 years) (Table 1). This was slightly older than the average age-at-diagnosis of women with a PV in BRCA1 (53.3 
years) or in one of the MMR genes (45.2–51.3 years).  

Conclusion: Here, we found that personal and family history of ovarian cancer among women with a PV in BRIP1, RAD51C, or 
RAD51D was similar to or higher than that observed for BRCA1 and BRCA2. Fewer than half of women with a PV in BRIP1, 
RAD51C, or RAD51D had a personal or family history of ovarian cancer, and their average age of ovarian cancer diagnosis was 
similar to BRCA2. Collectively, this may aid clinical decisions regarding the medical management for women with PVs in these 
three genes. 

Table 1. Personal and Family History and Age-at-Diagnosis. 

Gene 
PHx of  

Ovarian Cancer 
N (%) 

Age at Ovarian Cancer 
Diagnosis* 
Mean (SD) 

FHx of  
Ovarian Cancer** 

N (%) 
BRIP1 (n=771) 126 (16.3) 63.7 (11.65) 287 (37.2) 
RAD51C (n=375) 81 (21.6) 60.7 (10.57) 131 (34.9) 
BRCA2 (n=3731) 425 (11.4) 59.33 (10.11) 1103 (29.6) 
RAD51D (n=166) 31 (18.7) 56.6 (9.19) 67 (40.4) 
BRCA1 (n=3458) 567 (16.4) 53.5 (9.73) 1206 (34.9) 
MSH6 73 (n/a) 51.3 (10.77) – 
PMS2 51 (n/a) 50.8 (14.45) – 
MLH1 16 (n/a) 47.3 (10.20) – 
MSH2 45 (n/a) 45.2 (9.89) – 
No Mutation 13,683 (n/a) 57.1 (14.87) – 
*Individuals who were missing age data on the test request form are not included 
**Ovarian cancer was reported in one or more first or second degree relative 

 

43 - Scientific Plenary  
Overall survival in BRCA1 or RAD51C methylated vs mutated ovarian carcinoma following primary treatment with 
platinum chemotherapy  
S.S. Bernards, K. Pennington, M.I. Harrell, K.J. Agnew, B.M. Norquist and E.M. Swisher. University of Washington School of 
Medicine, Seattle, WA, USA  

Objective: In ovarian carcinoma, mutations in genes in the homologous recombination DNA repair (HRR) pathway, including 
BRCA1 and RAD51C, are associated with increased survival and specific clinicopathologic features. Promoter hypermethylation 
is an alternative mechanism of reducing gene expression. This study evaluated whether methylation of BRCA1 and RAD51C is 
similar in terms of survival outcomes and clinicopathologic phenotypes.  

Method: A series of 332 primary ovarian carcinomas were assessed for methylation of BRCA1 and RAD51C using methylation-
sensitive PCR and for damaging germline and somatic mutations in 16 genes associated with HRR: ATM, ATR, BARD1, BLM, 
BRCA1, BRCA2, BRIP1, CDK12, CHEK2, MRE11A, NBN, PALB2, RAD51C, RAD51D, RBBP8, SLX4, or XRCC2.  

Results: BRCA1 methylation was detected in 22 carcinomas (6.6%) and RAD51C methylation in 9 carcinomas (2.7%). Germline 
or somatic mutations in one or more HRR genes were found in 95 carcinomas (29%). Methylation of BRCA1 and RAD51C was 
mutually exclusive with mutations in these genes (P = 0.001). Women with cancers with BRCA1 methylation (57.7 years ± 2.5) 
or BRCA1 mutations (mean 54.1 years ± 1.4) were younger than those without (63.3 years ± 0.8; P = 0.029, P < 0.0001). BRCA1 
methylation and germline BRCA1 mutation were both associated with high-grade serous histology (P = 0.045, P = 0.001) and 
TP53 mutations (P = 0.012, P = 0.004). BRCA1 mutations were associated with increased sensitivity to platinum chemotherapy, 
while BRCA1methylation was not (P = 0.034, P = 0.803). Unlike HRR mutations, methylation was not associated with an 
improved overall survival compared to cases with neither methylation nor mutation. Median overall survival was 41 months 
in methylated, 43 months in neither mutated nor methylated, and 63 months in mutated cases.  

Conclusion: Patients with BRCA1 methylation share some clinical characteristics with patients with BRCA1 mutations 
including younger age, predominantly high-grade serous histology, and frequent TP53 mutations. However, unlike mutation, 
RAD51C and BRCA1 methylation was not associated with improved survival or increased sensitivity to platinum 



chemotherapy. Possibly, methylation is more readily reversed than mutation allowing more rapid development of platinum 
resistance and negating any impact on overall survival.

 

44 - Scientific Plenary  
Detection of tumor-derived DNA with combination Pap smear and plasma testing in women with primary ovarian 
cancer: A potential screening test on the horizon?  
A. Nickles Fadera, Y. Wangb, N. Papadapoulosc, R.L. Stonea, T.L. Wangc, E.J. Tanner IIIa, I.M. Shihc and B. Vogelsteinb. aJohns 
Hopkins Hospital, Baltimore, MD, USA, bJohns Hopkins University, Baltimore, MD, USA, cJohns Hopkins School of Medicine, 
Baltimore, MD, USA  

Objective: Most women with ovarian cancer (OC) will be diagnosed with advanced-stage disease. Early detection of this lethal 
malignancy at earlier, more curable stages is desirable. A recent pilot study demonstrated that liquid-based Pap tests detect 
tumor-derived DNA mutations in approximiately 40% of OC patients. Subsequent studies have also examined cancer detection 
strategies using cell-free tumor DNA (CT-DNA) from patient plasma. Our study purpose was to determine whether the 
combination of liquid Pap and CT-DNA plasma testing increases the detection of tumor-derived DNA driver mutations in 
patients with OC.  

Method: Patients undergoing surgery for primary OC as well as controls without OC were enrolled in this institutional review 
board-approved, prospective study. DNA from liquid-based Pap tests was purified, and 139 pairs were designed to amplify 
110 to 142 bp segments containing regions of interest from the following 18 genes known to be driver mutations in 
OC: AKT1, APC, BRAF, CDKN2A, CTNNB1, EGFR, FBXW7, FGFR2, KRAS, MAPK1, NRAS, PIK3CA, PIK3R1, POLE, PPP2R1A, PTEN, RN
F43, and TP53. In addition, DNA from plasma was purified and 61 primer pairs were designed to amplify 67 to 81 bp segments 
containing regions of interest from 16 genes: AKT1, APC, BRAF, CDKN2A, CTNNB1, EGFR, FBXW7, FGFR2, GNAS, HRAS, KRAS, 
NRAS, PIK3CA, PPP2R1A, PTEN, and TP53. A Pap or plasma test was considered "positive" if it harbored at least 1 driver 
mutation noted above.  

Results: In total, 88 OC patients underwent both Pap and plasma testing at the time of primary surgery and were compared 
with 97 controls. Overall, 33% of OC patients had stage I-II, and the remainder had stage III-IV disease. The majority (80%) 
had high-grade serous carcinoma. The overall detection rate of a driver gene mutation was 76.1%. Specifically, 63.6% of those 
with stage I-II disease and 97.1% of those with stage III-IV disease had either a positive Pap and/or CT-DNA plasma test. 
Conversely, in the control population, the false positive rate was 1.5% (specificity 98.5%)  

Conclusion: Combination liquid-based Pap and CT-DNA plasma testing detected a substantial number of tumor-derived driver 
DNA mutations (76.1%) with high specificity in patients with primary OC. In those with early-stage disease, approximately 
two-thirds of patients (63.6%) had tumoral DNA mutations detected by these techniques. A prospective validation trial is 
underway at our institution to define the utility of combination Pap and plasma testing in OC screening.

 

Scientific Plenary VIII: Personalizing Healthcare Decisions: Primum Non Nocere  
Wednesday, March 15, 2017  
Moderators: John V. Brown, MD, Gynecologic Oncology Associates, Newport Beach, CA, USA 
Sarah Bernstein, MS, Walter Reed Army Medical Center, Rockville, MD, USA 

45A - Scientific Plenary  
Defining priority symptoms in recurrent ovarian cancer: A comparison of four different criteria from a Gynecologic 
Oncology Group study (GOG 259)  
H.S. Donovana, L. Wenzelb, S. Sereikac, S.E. Wardd, R.P. Edwardse, R.T. Pensonf and T. Hagang. aUniversity of Pittsburgh, 
Pittsburgh, PA, USA, bUniversity of California, Irvine, Irvine, CA, USA, cUniversity of Pittsburgh School of Nursing, Pittsburgh, PA, 
USA, dUniversity of Wisconsin, Madison, WI, USA, eMagee-Womens Hospital of UPMC, Pittsburgh, PA, USA, fMassachusetts General 
Hospital/Harvard University, Boston, MA, USA, gMassachusetts General Hospital, Boston, MA, USA  

Objective: Systematic assessment of a core set of priority symptoms for women with cancer has been recommended by NCI 
and the National Academy of Sciences. How symptoms are classified as priority has not been well established. The purpose of 
this study is to (1) demonstrate how designation of "priority" differs based on the defined criteria, and (2) recommend a core 
set of priority symptoms to be assessed for all women with recurrent ovarian cancers.  

Method: Baseline data from 497 women with recurrent ovarian, fallopian, or primary peritoneal cancer participating in GOG-
0259 were used to identify a core index of patient-reported priority symptoms. We used the Symptom Representation 



Questionnaire to assess priority rankings of 28 symptoms based on four criteria: (1) symptom prevalence, (2) symptom 
severity, (3) percentage of women identifying each symptom as 1 of top 3 symptoms “I would like to get better control over,” 
and (4) the association between symptom severity and functional well-being as measured by the Functional Assessment of 
Cancer Therapy–Ovarian. Final priority ranking included all symptoms that were ranked in the top 10 for any of the 4 criteria.  

Results: A set of 18 symptoms is proposed as the core symptoms that should be systematically assessed among women with 
recurrent ovarian cancer: fatigue, sleep disturbance, pain, anxiety, peripheral neuropathy, constipation, hair loss, memory 
problems, abdominal bloating, nausea, drowsiness, depression, lack of appetite, mood swings, weight gain, sexuality concerns, 
PPE, and lymphedema. Fatigue, sleep disturbance, and pain were ranked in the top 10 symptoms for all 4 criteria. Anxiety, 
peripheral neuropathy, constipation, and memory problems each appeared in 3 of the top 10 symptom rankings.  

Conclusion: The set of 18 core patient-reported symptoms recommended for systematic assessment among patients with 
recurrent ovarian cancer are common, severe, poorly managed, and/or interfere with survivors’ functioning and can be 
efficiently assessed in 1–2 minutes. Systematic assessment in clinical and research settings could advance understanding 
about the predictors and consequences of poorly managed symptoms and could lead to more proactive, personalized 
interventions to improve functional well-being in this at-risk patient population.

 

45B - Scientific Plenary  
Effects of the WRITE Symptoms interventions on symptom and quality-of-life outcomes for women with recurrent 
ovarian cancer. GOG-259: An NRG Oncology/Gynecologic Oncology Group study  
H.S. Donovana,b, S. Sereikab, R.P. Edwardsa, C.S. Benderb, B. Givenc, S.H. Hughesb, S. Kleinb, J. Knappd, S. Noltee, M.C. Robergeb, 
M.B. Springf, L. Wenzelg and S.E. Wardh. aMagee-Womens Hospital of UPMC, Pittsburgh, PA, USA, bUniversity of Pittsburgh School 
of Nursing, Pittsburgh, PA, USA, cMichigan State University, East Lansing, MI, USA, dUniversity of Pittsburgh School of Nursing, 
Vowinckel, PA, USA, eAbington Memorial Hospital, Abington, PA, USA, fUniversity of Pittsburgh School of Information Sciences, 
Pittsburgh, PA, USA, gUniversity of California, Irvine, Irvine, CA, USA, hUniversity of Wisconsin, Madison, WI, USA 

Objective:  GOG-259 was a 3-arm randomized controlled trial of 2 web-based symptom management interventions (WRITE 
Symptoms) for women with recurrent ovarian cancer. The primary aims of the study were to compare the efficacy of nurse-
guided (ND) WRITE and self-directed (SD) WRITE to enhanced usual care (EUC) in improving symptoms and quality of life 
(QOL). 

Method: Women with recurrent/persistent ovarian, fallopian, or primary peritoneal cancer with 3 or more symptoms were 
eligible. Women (n = 497) were randomized after completing baseline measures including symptom burden and 
controllability (SRQ) and QOL (FACT-O). WRITE interventions were 8 weeks in duration helping women to develop, 
implement, and refine symptom management plans for up to 3 target symptoms. All women received the EUC protocol: 
monthly online assessment of symptom representations, communication, and management with symptom severity reports 
sent to providers; online access to resources; and emails once every 2 weeks. Outcomes were evaluated at 8 and 12 weeks post 
baseline. Repeated measures modeling with linear contrasts was used to evaluate groups by time effects on symptoms and 
QOL controlling for key covariates. 

Results: At baseline 84% of women were receiving chemotherapy, and 58.8% had received 3+ previous treatment regimens. 
Mean age was 59.3 + 9.2 years with 14.7 + 2.7 years of formal education. Women had a mean of 14.2 + 4.9 concurrent 
symptoms; fatigue, constipation, and peripheral neuropathy were most often selected for intervention. See Figures 1, 2, and 3 
for changes over time in (unadjusted) outcomes by group assignment. Symptom burden and QOL improved significantly over 
time (P < .001) for patients in all 3 groups. There was a group–time interaction (P < .001) for symptom controllability: women 
receiving WRITE interventions improved from baseline to 8 and 12 weeks; EUC participants did not change. Personal and 
clinical predictors of improved outcomes will be presented. 

Conclusion: Women in all 3 groups experienced statistically and clinically significant improvements in symptoms and QOL. 
Symptom controllability improved only for women receiving WRITE interventions. Unanticipated improvements in the EUC 
group raise the question of whether the EUC protocol served as a low-dose but effective symptom management intervention. 



 

Fig. 1. Mean Symptom Burden Scores from Baseline to 12 Weeks by Group Assignment. 

 

Fig. 2. Mean Symptom Controllability Scores from Baseline to 12 Weeks by Group Assignment. 

 

Fig. 3. Mean Quality of Life Scores (FACT-0 Total) from Baseline to 12 Weeks by Group Assignment.
 

46 - Scientific Plenary  
Early palliative care is associated with improved quality of end-of-life care for women with high risk gynecologic 
malignancies  
N.S. Nevadunskya, C. Zanartub, P. Pintob, R. Barrerab, A.R. Van Arsdalea, Y.S. Kuoa, B.D. Rapkina, A.P. Novetskya, G.L. Goldberga 
and S. Etib. aAlbert Einstein College of Medicine/Montefiore Medical Center, Bronx, NY, USA, bMontefiore Medical Center, Bronx, 
NY, USA  

Objective: Early palliative care has been demonstrated to improve quality and duration of life in patients with metastatic non-
small cell lung cancer. Historically, 49% of women received palliative care at our institution before dying from gynecologic 
malignancies. The primary objective of our study was to evaluate the feasiblity of increasing early access to palliative care by 
universal screening of women with high-risk malignancies and its association with aggressive care at the end of life (ACE).  



Method: After institutional review board approval, all women with high-risk gynecologic malignancies (defined as 5-year 
prognosis <30%) were offered a palliative care consultation within 12 weeks of cancer diagnosis at a single 
institution. Patients who died were assigned an ACE score measured as 1 point for each of 8 aggressive measures at the end of 
life: (1) <3 days of hospice enrollment, (2) death in intensive care unit (ICU)/intubated, (3) chemotherapy within 14 days of 
death, (4) new chemotherapy, (5) >14 days hospitalized, (6) >1 hospital admission, (7) >1 emergency department admission, 
or (8) ICU admission, within 30 days of death. ACE scores were compared using Mann Whitney testing and SPSS software.  

Results: Of 115 patients screened, 96 were eligible for study enrollment over a 12-month time period. Sicty-five women 
(68%) had a palliative medicine consultation as compared to an historical rate of 49% of women who died from gynecologic 
malignancies (P = 0.014). At the time of analysis 28 (29%) were deceased and 24 (25%) had enrolled in hospice. ACE scores 
were significantly higher, indicating more aggressive measures at the end of life, for women who did not participate in early 
palliative care (median 2.5, range 0-4, vs median 0, range 0–3, P < 0.05).  

Conclusion: Early palliative care is feasible in an ethnically and racially diverse population of women with gynecologic 
malignancies. Universal screening rather than consultation-based referral was associated with increased access to palliative 
care. Palliative care at the time of cancer diagnosis was associated with decreased ACE scores at the time of death.

 

47 - Scientific Plenary  
Variations in patient preferences over side effects of treatments for ovarian cancer: Baseline results of a randomized 
controlled clinical trial  
D.B. Mukamela, L. Wenzelb, L.J. Havrileskyc, K. Osannb, H.A. Laddd, J.L. Walkere, A.A. Wrightf, R.D. Alvarezg, R.E. Bristowh, P.A. 
DiSilvestroi, R.J. Morgan Jr.j, J. Lipscombk and D.E. Cohnl. aUniversity of California Irvine Medical Center, Orange, CA, USA, 
bUniversity of California, Irvine, Irvine, CA, USA, cDuke University Medical Center, Durham, NC, USA, dUC Irvine Medical Center, 
Orange, CA, USA, eThe University of Oklahoma, Oklahoma City, OK, USA, fHarvard Medical School, Boston, MA, USA, gUniversity of 
Alabama at Birmingham, Birmingham, AL, USA, hUniversity of California, Irvine Medical Center, Orange, CA, USA, iWomen and 
Infants Hospital, Brown University, Providence, RI, USA, jCity of Hope, Duarte, CA, USA, kEmory University School of Medicine, 
Atlanta, GA, USA, lThe Ohio State University, Columbus, OH, USA  

Objective: Efforts to enhance shared decision making (SDM) are critical in improving cancer care. One important component 
of SDM regarding chemotherapy is patient preference regarding side effects. We set out to examine the variation in 
preferences over 4 side effects due to chemotherapy side effects as part of a clinical trial of a patient decision aid for SDM.  

Method: As part of a randomized trial “Ovarian Cancer Patient-Centered Decision Aid” (PCOA, NCT02259699), newly 
diagnosed ovarian cancer patients facing a decision on the route of administration of adjuvant chemotherapy of either 
intravenous (IV) or intraperitoneal (IP)/IV were randomized to a computer-based decision aid (PCOA) versus standard-of-
care discussion of IV versus IP/IV therapy. PCOA explained the major side effects likely to be experienced during 
chemotherapy: nausea and vomiting, neuropathy, fatigue, and abdominal pain. It also described 3 severity levels for each: 
mild, moderate, and severe. Patients ranked the 4 side effects and their 3 possible severity levels on a visual analog scale (VAS, 
1-100, where 100 is least preferred). Quality of life (QOL) was assessed with FACT (Functional Assessment of Cancer 
Therapy)-O-TOI (general), FACT-fatigue, and FACT/GOG-AD (abdominal pain). "Optimism" was defined as a latent variable 
comprising all preferences for all side effects. PCOA and QOL surveys were administered to candidates for IV or IP/IV 
chemotherapy at the first visit after optimal cytoreduction.  

Results: A total of 56 patients on PCOA had complete preference data. The average age was 58 years, and 93% were 
Caucasian. Over 80% were considered to be in good health. Mean TOI score was 66 (SD = 17), fatigue score 33 (SD = 9), and 
abdominal discomfort 11 (SD = 4). Mean preference ranking (as VAS) was 90 for severe quality nausea (SD = 14), 84 for pain 
(SD =13), 74 for neuropathy (SD = 22), and 65 for fatigue (SD = 25), indicating that patients were most concerned about 
nausea over other toxicities. In a multivariable analysis, "optimism" (lower preferences for all side effects) was significantly 
associated with higher QOL and was independent of insurance status or socioeconomic status.  

Conclusions: Understanding patient preferences regarding toxicities is critical to enhancing shared decision making. The 
finding of a correlation between "optimism" and QOL deserves additional study.

 

48 - Scientific Plenary  
Observed toxicities in elderly gynecologic cancer patients treated on phase I clinical trials: The University of 
Oklahoma Health Sciences Center experience  
M.E. Buechela, A. McGinnisa, K.S. Wadeb, S. Veselyc, K.N. Moorec and C.C. Gundersona. aThe University of Oklahoma Health 



Sciences Center, Oklahoma City, OK, USA, bOchsner Clinic Foundation, New Orleans, LA, USA, cThe University of Oklahoma, 
Oklahoma City, OK, USA  

Objective: While it is documented that older patients are less able to tolerate primary therapy and less likely to be enrolled in 
primary treatment trials for gynecologic cancers, little is known about their ability to participate and tolerate treatment in 
clinical trials for recurrent or refractory disease. This study sought to examine baseline characteristics, treatment-related 
toxicities, and outcomes of older versus younger patients participating in phase 1 clinical trials.  

Method: A retrospective analysis of patients enrolled in phase 1 clinical trials for gynecologic malignancies at a single center 
during 2010–2016 was performed. Demographic and clinicopathologic data were abstracted and analyzed. Older was defined 
as ≥70 years. Toxicities (hematologic and nonhematologic) were defined as either grade III or IV by Common Termminology 
Criteria for Adverse Events criteria. Best response was calculated using Response Evaluation Crteria in Solid Tumors criteria. 
Associations between categorical variables were determined using the Fisher exact test and continuous variables using the 
Wilcoxon rank sum test. Survival was estimated using the Kaplan-Meier method.  

Result: A total of 267 patients were included with 20% (n = 41) composing the older cohort. No differences were observed in 
baseline demographics. The vast majority (98%) were treated for recurrent disease, with no difference between the groups in 
number of cycles or duration of treatment. Older patients incurred similar grade III-IV hematologic (22% vs 24%, P = 0.89) 
and nonhematologic toxicities (26% vs 28%, P = 0.82). Older patients discontinued treatment due to toxicity 9% of the time, 
compared to 18% in the patients <70 (P = 0.25). Survival was 465 versus 244 days (P = 0.46) in the <70 and ≥70 groups, 
respectively. Of older patients, 63% achieved clinical benefit with a response rate of 16%.   

Conclusion: While historically older patients have not been routinely considered for enrollment in phase 1 trials, our data 
demonstrate similar toxicity profiles to those of younger patients and 63% clinical benefit rate. Thus, with careful selection, 
patients ≥70 years should be considered for enrollment in phase I trials when faced with recurrent or refractory gynecologic 
cancer. 

 

49 - Scientific Plenary  
Endometrial cancer survivors’ access to recommended self-care resources to target obesity in a high poverty urban 
community  
J.G. Rossa, V. Escamillaa, N.K. Leea, S.D. Yamadaa and S.T. Lindaub. aThe University of Chicago Medicine, Chicago, IL, USA, 
bUniversity of Chicago, Chicago, IL, USA  

Objective: To examine endometrial cancer survivors’ access to obesity-related self-care resources recommended by the 
Society of Gynecologic Oncology (SGO).  

Method: Participants included women seen between 2010 and 2015 at an urban academic medical center for treatment of 
endometrial cancer and who lived in the surrounding 16 ZIP code areas on Chicago’s South Side. Demographic and 
comorbidity data were abstracted from medical records. A socioeconomic status (SES) score (SES-1 = low, SES-5 = high) was 
generated for each patient using Census block group-level data. Self-care resources focused on exercise, healthy weight, and 
diet were obtained from a community resource database of the study area. Geospatial techniques assessed “walkable access” 
(~½-mile radius around a patient’s home) to obesity-related recommended resources. Using multivariable logistic regression, 
we investigated associations between access to obesity-related self-care resources and patient sociodemographic 
characteristics and comorbid conditions.  

Results: Of 195 endometrial cancer survivors included in the analysis, 81% identified as African-American and 34% lived in 
an SES-1 census block. Two thirds (68%) had stage I or II endometrial cancer; half (48%) were low grade. Sixty-two percent of 
survivors were obese (BMI ≥30 kg/m2). Rates of obesity were inversely associated with SES (P = 0.05). Sixty-seven percent of 
survivors had access to at least 1 of all 3 recommended resources types; access was lower in low-SES regions. Lower SES score 
was a significant indicator of decreased odds of walkable access to at least 2 places for each of the three recommended 
obesity-related resource types for endometrial cancer survivors (aOR = 0.75, 95% CI 0.59–0.97). (See Fig. 1.)  

Conclusion: Obesity rates were higher and access to recommended obesity-related self-care resources was lower for 
endometrial cancer survivors living in high-poverty areas. Gynecologic providers of survivorship care must understand 
patient resource walkable access to help women with a history of endometrial cancer fulfill SGO-recommended self-care 
guidelines targeting obesity. 



 

Fig. 1. Density of SGO-recommended self-care resource types to target obesity within the 16 ZIP code study area. The density 
of each obesity-related self-care resource recommended by SGO is shown in Figure 1. Exercise resources per square kilometer, 
healthy weight resources per square kilometer, and healthy diet resources per square kilometer are demonstrated in Figures 
1. Square kilometer was chosen to measure the density and access because it equates to ~½-mile, the United States federal 
government definition of “walkable” distance in urban areas. 
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Oncological and obstetric outcome of abdominal radical trachelectomy: An updated series of 263 cervical cancer 
patients from a 12-year experience  
X. Wu, J. Li and X. Li. Fudan University Shanghai Cancer Center, Shanghai, China  

Objective: To update the oncological and obstetric outcome of our study on abdominal radical trachelectomy (ART) for young 
patients with cervical cancer.  

Method: We conducted a retrospective review of a prospectively maintained database of patients undergoing ART for cervical 
cancer at our institution from April 2004 to June 2016.  

Results: Three hundred and fourteen patients were planned for ART. Among 263 patients who succesfully underwent ART, 40 
had stage IA1 disease, 23 had stage IA2, and 200 had stage IB1 (104 had tumor ≥2 cm). Histology included 39 (14.8%) with 
adenocarcinoma, 217 (82.5%) with squamous carcinoma, and 7 (2.7%) with adenosquamous carcinoma. With a median 
follow-up of 40 months (range 0–146), 9 patients recurred and 3 of them died. For patients with tumors ≥2 cm, 6 recurred and 
3 died. The 5-year RFS and 5-year OS were 94.2% and 97.2%, respectively. Tumor size ≥2 cm and adenosquamous carcinoma 
were found to have a significant impact on RFS on univariate analysis. On multivariate analysis, however, only adenosquamous 
carcinoma retained independent predictive value. Among 103 patients (40%) who attempted to get pregnant, 17 (16.5%) 
succeeded (3 were pregnant twice). Among those 20 pregnancies, 1 had elective termination in the first trimester, 5 had first-
trimester miscarriages, 1 had second-trimester miscarriage, 11 had third-trimester deliveries, and 2 were ongoing pregnant. 
About 60% of the patients did not try to conceive after ART: 89 (57.8%) had children prior to the surgery, 36 (23.4%) were 
single, 12 (7.8%) were worried about cancer and dare not to conceive, and 11% for other reasons. Overall, 57 (55.3%) who 
were trying to conceive had infertility problems. Infertility before surgery (13/57, 22.8%) and tubal (10/57, 17.5%) and 



cervical factors (15.8%) were the most frequent known causes of infertility. Assisted reproductive technology was utilized 
more and more often, and 6 (30%) out of 20 patients succeeded.  

Conclusion: Recurrent cases accumulated as the follow-up became longer. However, with a recurrence rate of 3.4% and 5-
year OS of 97.2%, ART still seems to be a reasonable option for selected patients whose tumors are no larger than 4 cm. 
Adenosquamous carcinoma may have intrinsic risk for recurrence when compared with other pathological subtypes. The 
unsatisfactory obstetric outcome was largely attributed to the proportion of patients who did not attempt to conceive. Assisted 
reproduction technology was utilized to improve obstetric outcomes. 

Table 1. Patients Characteristics and the Oncologic, Obstetric Results. 
 

Characteristic  
 

Median Age , years  (18-44, median 32.1)  

Histology  263  

   Squamous cell carcinoma  217 (82.5%) 

    Adenocarcinoma  39 (14.8%)  

    Adenosquamous  7 (2.7%) 

FIGO Stage  263 

IA1(with LVSI/positive margin)  40 (15.2%) 

  IA2  23 (8.7%) 

  IB1 200 (76%) 

           Tumor size<2cm  96(48%) 

       2cm ≤Tumor size≤4cm 104(52%) 

Parity  263 

           None   174(66.2%)  

           One or more    89(33.8%)  

Oncological Result 
 

Recurrent rate 9/263(3.4%) 

5-year OS 260/263(98.8%) 

Recurrent rate（Pts with T≥2cm) 6/104(5.7%) 

5-year OS（Pts with T≥2cm） 101/104(97.1%) 

Recurrent cases 9 

       Tumor size≥2cm 6(66.7%) 

Tumor size<2cm 3(33.3%) 

   Squamous cell carcinoma  5 (55.6%) 



         Adenocarcinoma  2(22.2%)  

          Adenosquamous  2(22.2%) 

Obstetric Outcome  
 

   Attempt to conceive 103(40%)  

      succeed to conceive  17pts  20 preg 

   Not attempt 154 (60%)  

           already had kid(s) 89 (57.8%)  

           single  36(23.3%)  

afraid of cancer  12(7.8%) 

just finish treatment 11(7.1%) 

other reasons 6(17%) 
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GOC2: A multicenter prospective trial comparing open, laparoscopic and robotic surgical outcomes in women with 
endometrial cancer. Part B: Patient-reported outcomes  
S.E. Fergusona, W.H. Gotliebb, L.T. Gienc, C. Gieded, V. Samoueliane, H. Steedf, B. Renkosinskia, J. Abitbolb, T. Warkusg, T. Leh, V. 
Martini, T. Panzarellaa, A.L. Covensj and M.Q. Bernardinia. aPrincess Margaret Hospital, Toronto, ON, Canada, bMcGill University, 
Jewish General Hospital, Montreal, QC, Canada, cSunnybrook Odette Cancer Center, Toronto, ON, Canada, dUniversity of 
Saskatchewan, Saskatchewan, SK, Canada, eUniversité de Montréal - Hopital Notre Dame, Montreal, QC, Canada, fUniversity of 
Alberta, Edmonton, AB, Canada, gCHUM Notre Dame Hospital, Montreal, QC, Canada, hUniversity of Ottawa, Ottawa, ON, Canada, 
iQueens University, Kingston, ON, Canada, jSunnybrook Regional Cancer Centre, Toronto, ON, Canada  

Objective: GOC2 is a multicenter prospective cohort study comparing minimally invasive surgery (MIS, laparoscopy [LPS] and 
robotic) to open surgery in the primary treatment of women with endometrial cancer (EC). The objective was to evaluate 
perioperative, patient-reported, and cost-effectiveness outcomes between these groups. This abstract presents the PROs data 
including quality of life (QOL), pain, and sexual health.  

Method: Between 2012 and 2014 women from 8 centers were enrolled. Overall QOL and pain were measured using the 
Functional Assessment of Cancer Therapy–Endometrial (FACT–EN) and Brief Pain Inventory (BPI) at baseline and 1 week, 3 
weeks, and 3/6 months after surgery. Sexual health was measured using the Female Sexual Functioning Index (FSFI) and the 
Sexual Adjustment and Body Image Scale–Gynecology (SABIS–G) at baseline and 3/6 months after surgery. Primary analysis 
was between MIS and open surgery using t test or Wilcoxon test as appropriate.  

Results: A total of 389 women were included in the analysis: 86 open and 303 MIS (137 LPS, 166 robotic). There was no 
difference in baseline scores of the FACT–EN or BPI between MIS versus open surgery or between LPS or robotic groups (P > 
0.5). Women who had open surgery had significantly lower FACT–EN scores (worse QOL) and higher BPI (higher pain) scores 
compared to the MIS group at weeks 1 and 3 postsurgery (P < 0.001). At 3 and 6 months the BPI scores had reached baseline 
and were not different between groups (P > 0.5). The FACT–EN scores were lower in the open surgery group at 3 and 6 
months (P < 0.04). Women undergoing open surgery had lower FSFI (worse sexual functioning) and SABIS-G (worse sexual 
distress) compared to the MIS group at baseline (P < .02). The FSFI scores increased in both surgical groups; however, it 
remained significantly lower in the open compared to the MIS group at 3 and 6 months (P < 0.04). The SABIS-G scores 
remained stable at 3 and 6 months for the MIS group; however, they were significantly greater than those for the open surgery 
group at 3 months (P = 0.028) and similar at 6 months (P = 0.17).  

Conclusion: This study confirms the benefit of MIS (robotic or LPS) surgery for women with EC with improved QOL and pain 
in the first 3 weeks postoperatively. Even though QOL and pain are equivalent at baseline, sexual health status at baseline is 
worse for women who undergo open surgery compared to MIS and improves minimally within first 6 months.
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Contemporary recurrence and survival outcomes for stage IB squamous cell carcinoma of the vulva: Time to raise the 
bar  
R.L. Stonea, M. Gornetb, J. Bergerc, S.A. Sullivand, C.C. Gundersone, J. Acunaf, K.K. Zorng, E.J. Tanner IIIa, L. Ojalvob and A. Nickles 
Fadera. aJohns Hopkins Hospital, Baltimore, MD, USA, bJohns Hopkins School of Medicine, Baltimore, MD, USA, cMagee-Womens 
Hospital of UPMC, Pittsburgh, PA, USA, dUniversity of North Carolina at Chapel Hill, Chapel Hill, NC, USA, eThe University of 
Oklahoma Health Sciences Center, Oklahoma City, OK, USA, fUniversity of Arkansas for Medical Science, Little Rock, AR, USA, 
gUniversity of Arkansas for Medical Sciences, Little Rock, AR, USA  

Objective: There are little data regarding recurrence and survival outcomes for patients with stage IB squamous cell 
carcinoma (SCC) of the vulva. Our objective was to generate a contemporary database to better define the risk factors for 
recurrence and survival among patients with stage IB disease.  

Method: A Vulvar Cancer Research Network was formed by 5 U.S. cancer centers to meet this and other study objectives. 
Clinicopathologic data from vulvar cancer patients diagnosed between 1995 and 2015 were entered into an institutional 
review board-approved REDCap database. Patients with stage IB SCC were abstracted, and risk factors for recurrence and 
survival were examined using the Fisher exact test and linear regression.  

Results: Of 922 SCC cases, 285 (31%) were stage IB and 244 had recurrence data. The median patientt age was 57 and median 
tumor size was 2.5 cm. Nineteen percent were immune-compromised. Radical vulvectomy and nodal assessment were 
performed in 70%; 12% received adjuvant radiation (RT). After a median follow-up of 1.4 years, there were 59 recurrences 
(24%); 27 deaths occurred in this cohort, 89% due to disease. Excluding patients who received adjuvant RT (n = 4) and with 
unknown recurrence location (n = 7), 85% who relapsed had an isolated local recurrence. Relapses were managed variably, 
and currently only 26% of patients are disease free (Table 1). Recurrence risk did not vary according to treatment, but was 
significantly associated with primary tumor depth of invasion ≥6 mm (P = 0.034), and increased linearly with age (OR = 1.03, P 
= 0.002) and tumor size (OR = 1.19, P = 0.03). For each 1-year gain in age and 1-mm increment in tumor size, recurrence risk 
increased 3% and 19%, respectively. Of patients with lymph-vascular or perineural invasion, 43% recurred compared to 15% 
without these tumor factors (P = 0.056). Those with recurrence were more likely to have unreported margin status (63% vs 
27%, P < 0.001). Three-year recurrence-free and disease-specific survival were 75.8 and 91.8%, respectively.  

Conclusion: Nearly a quarter of patients with stage IB vulvar SCC will recur. While 85% are local relapses, salvage rates are 
poor. Determining which combinations of clinical and tumor-related factors have an impact on recurrence will aid in refining 
adjuvant therapy recommendations. Achieving this goal and improving cure rates is incumbent on standardizing pathology 
reporting for vulvar cancer. 

Table 1.  Salvage rates according to location of recurrence and treatment modality. 
 Local (n = 39) Groin Node (n = 4) Distant (n = 3) 
Surgery 12/23   
Surgery + RT 0/2 0/1  
Surgery + cRT 2/4 1/2  
RT 0/1   
cRT 0/3 0/1 0/2 
Chemotherapy   0/1 
Supportive care 0/5   
Unknown 0/1   

Table entries:  # Disease free/# treated 
RT = radiation; cRT = chemo-radiation 
Known status at last follow-up, n = 57 
Unknown location of recurrence, n = 7 (1 alive with disease, 3 dead of disease, 2 dead of other cause) 
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A phase II, single-dose, open-label study to investigate the safety and efficacy of OTL38 injection for intraoperative 
imaging of folate receptor-alpha positive ovarian cancer  
L.M. Randalla, R.M. Wenhamb, P.S. Lowc, S.C. Dowdyd and J.L. Tanyie. aUniversity of California at Irvine Medical Center, Orange, 
CA, USA, bH. Lee Moffitt Cancer Center & Research Institute, Tampa, FL, USA, cPurdue University, West Lafayette, IN, USA, dMayo 
Clinic, Rochester, MN, USA, eUniversity of Pennsylvania Health System, Philadelphia, PA, USA  



Objective: OTL38 is a folate ligand conjugated with an indole-cyanine green dye. The objectives of this trial were to assess the 
efficacy and safety of OTL38 in detecting folate receptor-alpha (FRα+) ovarian cancer during surgery.  

Method: Patients with suspected ovarian cancer planned for primary, interval, or secondary cytoreductive surgery were 
eligible to receive a single dose of OTL38 (0.025 mg/kg) 2 hours preoperatively. Intraoperative near-infrared (NIR) imaging 
was used to visualize target lesions for resection. Lesions were designated by the investigator as visible by normal light and/or 
by NIR imaging. Malignant cells were confirmed by histology and FRα immunohistochemistry (IHC) by a blinded pathologist. A 
modified intent to treat (mITT) population of lesions from all patients who received OTL38-NIR imaging, underwent surgery, 
and had at least 1 FRα+ target lesion was used to determine sensitivity and PPV. Two generalized linear models (GLM) were 
employed to evaluate sensitivity and PPV.  

Results: A total of 48 patients were enrolled. A total of 225 lesions from 29 patients in the mITT population were evaluated. 
Only those lesions that were concordantly both positive or negative by pathology and FRα IHC were included in the primary 
analysis. The outcome for all lesions in the mITT population is presented in Table 1. The results of a GLM analysis accounting 
for the possible correlation of lesions within patients (includes a random effect for patients) yielded an estimate for sensitivity 
of 97.97%, with a 95% lower 1-sided CI = 87.75. The estimate for PPV was 94.93% with a 95% lower 1-sided CI = 86.13. GLM 
analysis assuming no correlation of lesions within patients (excludes a random effect for patients) resulted in an estimated 
sensitivity of 85.93%, with a 95% lower 1-sided CI = 81.19. The estimate for PPV was 88.14% with a 95% lower 1-sided CI = 
83.59. A total of 48.3% (14/29, 95% CI 0.29–0.67) of patients had at least 1 additional pathology-confirmed lesion detected by 
OTL38 that was not identified by normal light or palpation. Eight patients (18.2%) had grade 1-2 study drug-related adverse 
events including infusion reaction, nausea, vomiting, abdominal pain, sneezing, increased lacrimation.  

Conclusions: OTL38-NIR was a safe and efficacious intraoperative imaging tool in this preliminary phase 2 study and merits 
further evaluation in an upcoming phase 3 trial. 

Table 1.  
 OTL38 mITT Population (N=29) 

 Number 
of 
Lesions 

Estimate 
(lower one-sided 95% CI) [a]

 

(with patient as random effect) 

Estimate 
(lower one-sided 95% CI) [b]

 

(without patient as a random effect) 
TP 171   
FP 23   
FN 28   
TN 3   
Sensitivity [3]

  97.97 (87.75) 85.93 (81.19) 

PPV [4]  94.93 (86.13) 88.14 (83.59) 
Note: Includes lesions with positive result for both ovarian cancer and FRα+ or negative for both tests. 
TP: Lesions that fluoresced and tested positive for FRα and ovarian cancer. 
FP: Lesions that fluoresced but did not test positive for both FRα and ovarian cancer. 
FN: Lesions that did not fluoresce but tested positive for both FRα and ovarian cancer. 
TN: Lesions that did not fluoresce and did not test positive for both FRα and ovarian cancer. 
[a] Estimated using Proc Glimmix in SAS® for binomial distribution with patient as a random effect 
[b]Estimated using Proc Glimmix in SAS® for binomial distribution 
[c] Sensitivity of OTL38 for the detection of FRα+ ovarian cancer lesions 
[d] Positive Predictive Value (PPV) of OTL38 for the detection of FRα+ ovarian cancer lesions 
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1 – Late Breaking Abstract  
A phase III trial of maintenance therapy in women with advanced ovarian/fallopian tube/peritoneal cancer after a 
complete clinical response to first-line therapy: An NRG oncology study 

L.J. Copelanda, M.F. Bradyb, R.A. Burgerc, W.H. Rodgersd, H. Huange, D. Cellaf, J.M. Fowlera, J.L. Walkerg, K.S. Tewarih, D.P. Benderi, 
R.T. Morrisj, W.J. Loweryk, D.S. Millerl, S.B. Dewdneym, N.M. Spirtosn, S.B. Leleo, S.R. Guntupallip, F.R. Uelandq, G.E. Glaserr, R.S. 
Mannels and P.J. DiSaiat. aThe Ohio State University, James Cancer Hospital, Columbus, OH, USA, bUniversity of Buffalo, Buffalo, NY, 
USA, cUniversity of Pennsylvania, Philadelphia, PA, USA, dWeill Cornell Medical College, New York, NY, USA, eGynecologic Oncology 
Group Statistical and Data Center, Buffalo, NY, USA, fNorthwestern University, Chicago, IL, USA, gThe University of Oklahoma, 
Oklahoma City, OK, USA, hUC Irvine Medical Center, Orange, CA, USA, iUniversity of Iowa Hospitals and Clinics, Iowa City, IA, 
USA, jBarbara Ann Karmanos Cancer Institute, Detroit, MI, USA, kMurtha Cancer Center, Walter Reed National Military Medical 
Center, Bethesda, MD, USA, lThe University of Texas Southwestern Medical Center, Dallas, TX, USA, mRush University Medical 
Center, Chicago, IL, USA, nWomen's Cancer Center, Las Vegas, NV, USA, oRoswell Park Cancer Institute, Buffalo, NY, 
USA, pUniversity of Colorado Denver, Aurora, CO, USA, qUniversity of Kentucky Medical Center, Lexington, KY, USA, rCarilion Clinic, 
Roanoke, VA, USA, sUniversity of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, tUniversity of California Irvine 
Medical Center, Orange, CA, USA 

Objective: To compare overall survival (OS) of maintenance chemotherapy (P and PP) to surveillance (S) in women with 
advanced ovarian/fallopian tube/peritoneal (O/PC/FT) cancer who attained complete clinical response (CCR) following first-
line platinum-taxane therapy. 

Method: Women diagnosed with O/PC/FT cancer who attained CCR following first-line platinum-taxane-based chemotherapy 
were randomized 1:1:1 to surveillance or maintenance, P 135 mg/m2 (3-hour infusion) q 28 days for 12 cycles or PP (15 min 
infusion) at the same dose and schedule. OS based on an intention-to-treat analysis was the primary efficacy endpoint. The 
study was designed to have 90% power to detect a 25% reduction in the hazard of death due to taxane treatment. Adverse 
events (AEs) were categorized and graded according to Common Terminology for Adverse Events version 3.0. Patient-
reported outcomes (PROs) were assessed using the Functional Assessment of Cancer Therapy–Ovary Trial Outcome Index 
(FACT–TOI) and Gynecologic Oncology Group Neurotoxicity (FACT/GOG–Ntx) subscale. 

Results: Between March 2005 and January 2014, 1,157 individuals were enrolled. AEs occurred more frequently among those 
treated with a taxane. Grade 2 or worse gastrointestinal (GI) AEs were more frequent among those treated with a taxane (PP 
20.3%, P 27%, vs S 11%) and consisted primarily of nausea, vomiting, diarrhea, or constipation. Grade 2 or worse neurologic 
AEs occurred more often with taxane treatment (PP 46%, P 36%, vs S 14%). The Data Monitoring Committee recommended 
releasing results following the third scheduled interim analysis, which indicated that the relative death hazards passed the 
futility boundaries for both taxane regimens. Six hundred deaths had been reported, and the median duration of follow-up was 
5.9 years. No deaths were attributed to the study treatment. Estimated median survivals were 54.8, 51.3, and 60.0 months for 
S, P, and PP, respectively. Compared to S, the relative hazard of death was 1.104 for P (97.5% CI 0.884–1.38) and 0.979 for PP 
(97.5% CI 0.781–1.23). While not a primary endpoint of this study, the median times to recurrence were S 13.4, P 18.9, and PP 
16.3 months. Relative to S, the hazard of first progression or death (PFS) was 0.783 for P (95% CI 0.666–0.921) and 0.847 for 
PP (95% CI 0.721–0.995). Results from analyses of PROs will be presented. 

Conclusion: Maintenance treatment with P or PP is associated with GI and neurological AEs, but neither study regimen 
provides an appreciable increase in the duration of overall survival.

 

2 - Late Breaking Abstract  

Treatment with olaparib monotherapy in the maintenance setting significantly improves progression-free survival in 
patients with platinum-sensitive relapsed ovarian cancer: Results from the phase III SOLO2 study  



E. Pujade-Laurainea, J.A. Ledermannb, R.T. Pensonc, A.M. Ozad, J. Korache, T. Huzarskif, A. Povedag, S. Pignatah, M. 
Friedlanderi and N. Colomboj. aHopital Hotel Dieu, Paris, France, bUniversity College London, London, United 
Kingdom, cMassachusetts General Hospital/Harvard University, Boston, MA, USA, dPrincess Margaret Cancer Centre, University 
Health Network, Toronto, ON, Canada, eChaim Sheba Medical Center, Tel Hashomer, Israel, fPomeranian Medical University, 
Szczecin, Poland, gFundación Instituto Valenciano de Oncología, Valencia, Spain, hIstituto Tumori Pascale di Napoli, Naples, 
Italy, iPrince of Wales Cancer Centre, Randwick, Sydney, Australia, jEuropean Institute of Oncology, Milan, Italy 

Objective: SOLO2 (ENGOT Ov-21; NCT01874353) evaluated the efficacy and tolerability of the tablet formulation of olaparib 
(Lynparza), an oral PARP inhibitor (PARPi), in patients with platinum-sensitive relapsed ovarian cancer (PSROC). SOLO2 
aimed to confirm findings from a positive phase II trial in all-comer patients with PSROC (Study 19; NCT00753545) in which 
those having a BRCA1/2 mutation (BRCAm) derived the greatest progression-free survival (PFS) benefit from olaparib (400 mg 
bid; capsule). 

Method: This randomized, double-blind, phase III study enrolled patients with PSROC and a BRCAm who were in response to 
their most recent platinum-based chemotherapy after ≥2 lines of treatment. Patients were randomized 2:1 to maintenance 
olaparib (300 mg bid; tablet) or placebo. The primary endpoint was investigator-assessed PFS (RECIST v1.1); a sensitivity 
analysis of PFS was performed by blinded independent central review (BICR). 

Results: Of 295 patients randomized, 294 received study treatment (olaparib, n = 195; placebo, n = 99). Patient characteristics 
were well balanced between arms: partial remission at entry (olaparib 54% and placebo 53%); platinum-free interval >6–12 
months (40% and 40%); ≥3 prior lines of chemotherapy (43% and 37%). Olaparib achieved a highly statistically significant 
increase over placebo both in PFS, by investigator assessment and BICR, and in PFS2 (Table 1). Overall survival data are 
immature. In the olaparib arm, toxicity was mostly low grade (nausea, all grades, 75.9% [grade ≥3, 2.6%]; fatigue, 37.9% 
[1.0%]; vomiting, 37.4% [2.6%]; diarrhea, 32.8% [1.0%]; neutropenia, 11.8% [2.6%]; and thrombocytopenia, 8.2% [0%]), 
except for anemia (all grades, 43.1%; grade ≥3, 19.5%). Treatment discontinuation due to toxicity was 10.8%. Patient-
reported outcomes showed no detriment for olaparib in average change from baseline in the Trial Outcome Index score. 

Conclusion: Olaparib tablet maintenance treatment in SOLO2 led to a clinically meaningful, statistically significant PFS benefit 
in patients with PSROC and a BRCAm. Key endpoints of PFS by BICR and PFS2 substantiated the efficacy benefit. Maintenance 
treatment with the tablet formulation of olaparib was well tolerated, with a low incidence of discontinuation due to toxicity.

 

3 – Late Breaking Abstract 

A prospective phase II trial of the listeria-based human papillomavirus immunotherpay axalimogene filolisbac in 
second- and third-line metastatic cervical cancer: A NRG oncology group trial  

W. Huha, W.E. Bradyb, D.S. Dizonc, M.A. Powelld, L.M. Landrume, C.A. Leath IIIf, E.J. Tanner IIIg, R.V. Higginsh, S.M. Uedai, M.T. 
McHalej and C. Aghajaniank. aUniversity of Alabama at Birmingham, Division of Gynecologic Oncology, Birmingham, AL, 
USA, bGynecologic Oncology Group Statistical and Data Center, Buffalo, NY, USA, cMassachusetts General Hospital/Harvard 
University, Boston, MA, USA, dWashington University School of Medicine in St. Louis, St. Louis, MO, USA, eThe University of 
Oklahoma, Oklahoma City, OK, USA, fUniversity of Alabama at Birmingham, Birmingham, AL, USA, gJohns Hopkins Hospital, 
Baltimore, MD, USA, hLevine Cancer Institute, Carolinas Medical Center, Charlotte, NC, USA, iUCSF Helen Diller Comprehensive 
Cancer Center, San Francisco, CA, USA, jUCSD Rebecca and John Moores Cancer Center, La Jolla, CA, USA, kWeill Cornell Medical 
College, New York, NY, USA 

Objective:  Recurrent metastatic cervical cancer (RMCC), largely due to infections with high-risk (HR) types of human 
papillomavirus (HPV), remains an area of high unmet need for patients progressing after ≥1 line of systemic chemotherapy 
(sCTx). This prospective, P2, 2-stage trial evaluated AXAL, a Listeria monocytogenes (Lm) immunotherapy agent (IO), as a 
monotherapy in second- and third-line RMCC patients. Coprimary objectives were to assess AXAL tolerability/safety and 
frequency of patients who survive for ≥12 months after therapy. Secondary objectives included objective response rate (ORR) 
and overall survival (OS). The association between presence/type of HR HPV and measures of clinical response was explored. 

Method:  AXAL is a live, attenuated Lm IO that targets human HPV-transformed cells with an HPV16-E7 fusion protein, 
stimulates antitumor T-cell immunity, and hinders tumor immune tolerance. Preclinical/clinical evidence shows that AXAL is 
active against multiple HR HPV types. Eligible patients (≥18 years, measurable disease, GOG PS of 0/1) were given IV AXAL (1 
× 109 CFU) on day 1 and every 28 days for 3 doses in stage 1 (S1) or until disease progression or 1 year in stage 2 (S1). A tissue 
sample for HPV genotyping was optional. 



Results: S1 was completed; S2 was stopped early after a temporary clinical hold on AXAL and review of available data showed 
results consistent with S1. Of 54 patients enrolled, 50 were treated; the 12-month OS rate was 38%. There was 1 confirmed 
complete response, and 15 patients had a best OR of stable disease. Tissue samples (n = 39) were analyzed; 35 were HPV+. Of 
these, 16 patients were HPV16 family, with 7 (44%) achieving 12-month OS; 17 patients were HPV18 family, with 7 (41%) 
achieving 12-month OS. All patients (n = 50) had ≥1 adverse event (AE). Treatment-related AEs (TRAEs) occurred in 96% of 
patients; 53% had grade 1–2 TRAEs only; 39% had grade 3 TRAEs; and 4% had a possibly related grade 4 TRAE. The most 
common TRAEs, >30%, were fatigue, chills, anemia, and nausea. 

Conclusion:  Historical 12-month OS rates in heavily pretreated patients with RMCC are <30%. At 1 year 38% of patients were 
alive after treatment with AXAL, exceeding the extensive prospective historical data; this is a 52% improvement versus a 
predicted model-based 12-month OS of 25%. ORR and disease control were seen. Results in HPV16 RMCC patients are 
consistent with the mechanism of action of AXAL; similar activity was also seen in HPV18 patients.

 

4 – Late Breaking Abstract 

A phase II, randomized, double-blind, placebo-controlled study of chemo-immunotherapy combination using 
motolimod with pegylated liposomal doxorubicin in recurrent or persistent ovarian cancer: A Gynecologic Oncology 
Group partners study  

B.J. Monka,b, M.F. Bradyc, C. Aghajaniand, H. Lankese, T. Rizackf, J.W. Leachg, J.M. Fowlerh, R.V. Higginsi, P. Hanjanij and M.A. 
Morgank,l. aUniversity of Arizona College of Medicine Phoenix, Phoenix, AZ, USA, bArizona Oncology (US Oncology Network), 
Phoenix, AZ, USA, cUniversity of Buffalo, Buffalo, NY, USA, dWeill Cornell Medical College, New York, NY, USA, eGynecologic 
Oncology Group Statistical and Data Center, Buffalo, NY, USA, fWomen & Infants Hospital Brown University, Providence, RI, 
USA, gMetro Minnesota CCOP, St. Louis Park, MN, USA, hThe Ohio State University, James Cancer Hospital, Columbus, OH, 
USA, iLevine Cancer Institute, Carolinas Medical Center, Charlotte, NC, USA, jHanjani Institute for Gynecologic Oncology, Abington 
Memorial Hospital, Abington, PA, USA, kUniversity of Pennsylvania Health System, Philadelphia, PA, USA, lUniversity of 
Pennsylvania, Philadelphia, PA, USA 

Objective:  A phase II, randomized, placebo-controlled trial was conducted in women with recurrent epithelial ovarian 
carcinoma to evaluate the efficacy and safety of motolimod—a Toll-like receptor 8 (TLR8) agonist that stimulates robust 
innate immune responses—combined with pegylated liposomal doxorubicin (PLD)—a chemotherapeutic that induces 
immunogenic cell death. 

Method:  Women with ovarian, fallopian tube, or primary peritoneal carcinoma were randomized 1:1 to receive PLD in 
combination with blinded motolimod or placebo. Randomization was stratified by platinum-free interval (≤6 vs >6–12 
months) and GOG performance status (0 vs 1). Treatment cycles were repeated every 28 days until disease progression. 

Results:  The addition of motolimod to PLD did not significantly improve overall survival (OS; log rank 1-sided P = 0.923, HR 
=1.22) or progression-free survival (PFS; log rank 1-sided P = 0.943, HR =1.21). The combination was well tolerated, with no 
synergistic or unexpected serious toxicity. Most patients experienced adverse events of fatigue, anemia, nausea, decreased 
white blood cells, and constipation. In prespecified subgroup analyses, motolimod-treated patients who experienced injection 
site reactions (ISR) had a lower risk of death compared to those who did not experience ISR. In addition, pretreatment in vitro 
responses of immune biomarkers to TLR8 stimulation predicted OS outcomes in patients receiving motolimod on study. 
Immune score (tumor infiltrating lymphocytes), TLR8 single-nucleotide polymorphisms, and mutational status in BRCA and 
other DNA repair genes did not correlate with OS or PFS. 

Conclusion:  The addition of motolimod to PLD did not improve clinical outcomes compared to placebo. However, subset 
analyses identified statistically significant differences in the OS of motolimod-treated patients on the basis of ISR and in 
vitro immune responses. Collectively, these data may provide important clues for identifying patients for treatment with 
immunomodulatory agents in novel combinations and/or delivery approaches.

 

5 – Late Breaking Abstract Session 

A multiinstitutional, prospective randomized open-blinded end-point trial for safety of oral apixaban versus 
subcutaneous enoxaparin for thromboprophylaxis in women with suspected gynecologic malignancy 



S.R. Guntupallia, A. Brenneckeb, J. Sheedera, L.M. Babayanc, G. Chenga, K. Behbakhta, B.R. Corra, C. Lefkowitsa, K. Matsuodand D.M. 
Flinkb. aUniversity of Colorado Denver, Aurora, CO, USA, bUniversity of Colorado Hospital, Aurora, CO, USA, cUniversity of Colorado 
Hospital, dept OBGYN, Aurora, CO, USA, dKeck School of Medicine of USC, Los Angeles, CA, USA 

Objective: Rates of venous thromboembolism (VTE) after surgery for gynecologic cancer are as high as 26% for deep venous 
thrombosis (DVT) and 9% for pulmonary embolism (PE). Thromoboprophylaxis with 28-day therapy of subcutaneous (SQ) 
enoxaparin is recommended for these patients, but adherence is low and costs are high. We evaluated the safety of apixaban, 
an oral factor Xa inhibitor, compared to enoxaparin for postoperative thromboprophylaxis in women with suspected 
gynecologic cancer. 

Method: This study was closed for safety accrual after a statistically determined, planned analysis was performed. The 
primary outcome was major bleeding events. Secondary outcomes included VTE events, compliance, quality of life, and 
satisfaction. Patients were randomized 1:1 to 28 days of 2.5 mg of apixban or 40 mg of SQ enoxaparin therapy. Women ages 
18–89 years with suspected gynecologic cancer undergoing surgery were eligible. Exclusions included history of VTE or 
bleeding disorder, concomitant use of SSRI, SNRIs, NSAIDS, or significant renal/liver disease. 

Results: A total of 154 patients were recruited with 77 randomized to each study arm. Groups were similar for all 
demographic characteristics. No major bleeding or VTE events were recorded for the women who completed the safety study 
for either group, yielding a 95% CI of 0–3.9%. Other adverse events were similar between the arms and included hematoma, 
wound dehiscence/infection, dizziness, allergic reaction, arthralgia, bruising, rash, epistaxis, vaginal discharge/hemorrhage, 
and dyspnea. Arthralgia was the most common, occurring in 5% of women (7% vs 3%, P = 0.411). No grade 4 or 5 adverse 
events (AEs) were reported. Four patients were evaluated for suspected VTE (3.3% vs 3.3%, P = 1.00) during the treatment 
period; no VTE was found. No related AEs were reported after therapy was stopped. Participants in the apixiban arm had 
significantly less pain (OR = 0.01, 95% CI 0.0–0.1, P < .001) and less difficulty with taking the medication (OR = 69.1, 95% CI 
4.0–1181.0, P < .001). Adherence was similar between arms (91% vs 86%, P = 0.210). Change in physical QOL was also similar 
(P = 0.115). 

Conclusion: These data suggest apixaban is potentially safe for postoperative VTE prophylaxis with a similar risk profile as 
enoxaparin. Patient satisfaction was greater for women taking apixiban versus enoxaparin among women with gynecologic 
cancer. A noninferiority study is being developed to assess efficacy for VTE prevention. 
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