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• Most received at least one marker of aggressive medical care at the end of life.
• Those going to hospice did so in the time immediately surrounding their death.
• Provider recommendations may impact a patient's decision to enroll in hospice.
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Objectives. To assess aggressive medical care, hospice utilization, and advance care documentation among
ovarian cancer patients in the final thirty days of life.

Methods. Ovarian, fallopian tube, or primary peritoneal cancer patients registered at our institution during
2007–2011 were identified. Statistical analyses included Wilcoxon–Mann–Whitney, Chi-square analysis, and
multivariate analysis.

Results. 183 patients met inclusion criteria. Median age at diagnosis was 58. Most were white and had
advanced ovarian cancer.
Fifty percent had experienced at least one form of aggressive care during the last 30 days of life. Patients with

provider recommendations to enroll in hospice were more likely to do so (OR 27.7, p= b0.001), with a median
hospice stay of 18 days before death.
Seventy-five percent had an in-hospital DNR order and 33% had an out-of-hospital DNR order. These orderswere
created a median of 15 and 12 days prior to death, respectively. Twenty-eight percent had a Medical Power of
Attorney and 20% had a Living Will. These documents were created a median of 381 and 378 days prior to
death, respectively.

Conclusions. Many ovarian cancer patients underwent some form of aggressive medical care in the last
30 days of life. The time between hospice enrollment and death was short. Patients created Medical Power of
Attorney and Living Will documents far in advance of death. DNR orders were initiated close to death.
© 2014 Elsevier Inc. All rights reserved.
Introduction

Early discussions regarding the patient's treatment goals and need
for palliative supportive care may be perceived as premature by some.
However, early palliative care interventions provide advanced cancer
patients with improved quality of life (QOL), regardless of whether or
not they are receiving anti-cancer treatment [1,2]. As a result, both the
American Society of Clinical Oncology (ASCO) and theNational Compre-
hensive Cancer Network (NCCN) recommend that providers engage in
discussions regarding advanced cancer patient's treatment goals, expec-
tations, and need for palliative care interventions early in the disease
MD Anderson Cancer Center,
edicine,1155 Pressler St., Unit
process [3,4]. These advance care planning discussions serve two main
purposes. First, these discussions give patients time to think about the
issues they may have to face in the future. Second they give patients
the opportunity to discuss their wishes with their family members
and medical care team [5,6]. Often these discussions result in less
aggressive care at the end-of-life and increased hospice utilization [7,8].

Unfortunately, many patients do not have early advance care plan-
ning discussions with their providers [9,10]. As a result, many patients
experience aggressive medical care ranging from chemotherapeutic
administration to multiple hospital admissions in the final days of life
[7,8]. While there is no universal definition of what constitutes aggres-
sivemedical care at the end of life, several researchers use the following
metrics identified by the National Quality Forum: chemotherapy
administrationwithin the last 14 days of life, more than one emergency
roomvisit in the last 30 days of life, more than one hospital admission in
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Table 1
Patient demographics.
Median age at diagnosis: 58 years (SD: 11.4, range: 22–87 years old).
Median age at death: 60 years (SD 11.3, range 25–90 years old).

Characteristic N (%)

Race/ethnicity
White 124 (67.8)
Black 24 (13.1)
Hispanic 24 (13.1)
Asian 10 (5.5)
Other 1 (0.5)

Cancer type
Ovarian 177 (96.7)
Fallopian tube 5 (2.7)
Primary peritoneal 1 (0.5)

Stage of cancer
I 4 (2.2)
II 8 (4.4)
III 79 (43.2)
IV 36 (19.7)
Unstaged/neoadjuvant 42 (23.0)
Not documented 14 (7.7)

Marital status
Single 29 (15.8)
Married 114 (62.3)
Divorced 21 (11.5)
Widowed 19 (10.4)

Education
Less than college 99 (54.1)
College and beyond 61 (33.3)
Unknown 23 (12.6)

Insurance
Private 110 (60.1)
Medicare 58 (31.7)
Medicaid/self-pay/indigent 15 (8.2)
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the last 30 days of life, more than 14 days spent admitted to the hospital
in the last 30 days of life, intensive care unit (ICU) admission in the last
30 days of life, death in the hospital, and hospice admission during the
last three days of life [7,8,11,12].

For those patients who will eventually succumb to their disease,
hospice care provides an alternative to aggressive medical care at the
end of life by allowing the patient to transition from the active treatment
of disease to the management of symptoms and identification of expec-
tations surrounding death. In addition to the benefits provided to the in-
dividual patient, hospice provides benefits on a global healthcare level.
Recent studies demonstrate decreased utilization of hospital resources
(i.e. procedures, admissions) and increased medical cost savings among
patients enrolled in hospice [13–15]. In order to efficiently utilize the
limited health care dollars available, we must evaluate the benefits of
aggressive measures taken at the end of life.

Ovarian cancer is often diagnosed at an advanced stage and has the
highest mortality rate among gynecologic cancers [16]. Overall survival
is poor, with a 5-year survival rate of 40–50% following initial diagnosis
[17,18]. Limited studies have evaluated the medical care received by
ovarian cancer patients at the end of life [8,19]. The primary objective
of this study was to assess patterns of medical care, hospice utilization,
and aggressive medical care among ovarian cancer patients at our insti-
tution in the last 30 days of life. A secondary objective was to assess the
utilization of advance care documentation, such as Medical Power of
Attorney documents, Living Wills, or Do Not Resuscitate (DNR) orders,
among deceased ovarian cancer patients at our institution.

Materials and methods

This retrospective study was approved by The University of Texas
MD Anderson Cancer Center's Institutional Review Board (IRB).
Deceased patients, ages 18 years or older with a diagnosis of ovarian,
fallopian tube, or primary peritoneal cancer who were registered at
The University of Texas MD Anderson Cancer Center in Houston, Texas
during 2007–2011 were identified through our institution's Tumor
Registry. Patients who did not receive their primary cancer care at The
University of Texas MD Anderson Cancer Center, received the majority
of their cancer care in the final month of life at an outside institution,
or did not have a documented location of death were excluded from
the study.

Demographic data and end-of-life care outcomes were collected
from the electronic medical record of patients satisfying these inclusion
criteria. Data collected included: age, race, cancer type, education level,
cancer stage, date of diagnosis, date of death, location of death, provider
recommendations regarding hospice care (a documented conversation
in the medical record where a medical care provider suggested that
the patient transition to hospice care), presence of advance directive
document (DNR, Medical Power of Attorney, and Living Will), and
date of advance directive document signing (when applicable).

Of note, our institution has a palliative care unit where patients may
be transferred to when they decide to pursue hospice care during a hos-
pital admission. Patients often go to our palliative care unit prior to
moving to either home hospice or another inpatient hospice unit
outside our institution. Deaths occurring in the palliative care unit
were counted as hospital deaths in the results because the patients
were listed as dying at our institution.

Information regarding aggressive medical care during the last
30 days of life was collected. For the purposes of our study, we adopted
the metrics outlined by the National Quality Forum (chemotherapy ad-
ministration within the last 14 days of life, more than one emergency
room visit in the last 30 days of life, more than one hospital admission
in the last 30 days of life, more than 14 days spent admitted to the
hospital in the last 30 days of life, intensive care unit (ICU) admission
in the last 30 days of life, death in a hospital, and hospice admission
during the last three days of life) as indicators of aggressive medical
care [7,8,11,12].
Additionally, we collected information regarding palliative care
consultation, including whether or not the first palliative care consult
occurred in the in-patient or the out-patient setting and the time
between palliative care consult and death. For the purposes of our
study, late palliative care consultation was defined as a consultation
taking place in the final 30 days of life.

Descriptive statisticswere used to characterize the study population.
Differences between groups were evaluated using Wilcoxon–Mann–
Whitney, Chi-square, and multivariate analysis. IBM SPSS Statistics
(v. 21) was used for the statistical analyses.

Results

One-thousand sixty-eight recordswere identified in the initial query
of The University of Texas MD Anderson Cancer Center's Tumor Regis-
try. Of these, 480 patients received only treatment recommendations
at our institution and then received the remainder of their cancer care
at an outside hospital. Eight-hundred and eighty-five patients received
cancer care primarily at an outside institution during the last month of
life or were lost to follow-up prior to death. One-hundred and eighty-
three patients met all of the inclusion criteria for this study and had
information regarding both their cancer care during the last month of
life and place of death. The median age of eligible patients at diagnosis
was 58 years. Most patients were white with advanced stage ovarian
cancer. Table 1 lists pertinent demographics.

Aggressive care received in the last 30 days of life

Twelve patients (7%) received chemotherapy or a clinical trial drug
in the last 14 days of life. Thirty-four (19%) had more than one ER visit
in the last 30 days of life. Of these 34 patients, the mean number of ER
visits was two visits (SD 0.55 visits, range 2–4 visits). Thirty-one (17%)
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Fig. 2. Percentage of patients receiving palliative care consults prior to death.
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were admitted to the hospital more than one time in the last 30 days of
life. Of these 31 patients, the mean number of admissions in the last
30 days of life was two admissions (SD 0.45 admissions, range 2–3).
Twenty-six patients (14%) were admitted for longer than 14 days in
the last 30 days of life. Of these 26 patients, the median number of
days spent in the hospital was 18 days (SD 4.91 days, range
15–31 days). Eighteen (10%) were admitted to the ICU in the last
30 days of life. Forty-one (22%) of the patients died in the hospital. Fif-
teen (8%) went to hospice in the last three days of life. Of the entire
study population, ninety-one (50%) had experienced at least one form
of aggressive care at the end of life (Fig. 1).

After adjusting for the effects of race, age at diagnosis, marital status,
education, and years between initial diagnosis and death, only years
between diagnosis and death predicted whether patients received
aggressive care. The odds of receiving aggressive care decreased by
22% with each passing year after initial diagnosis (OR = 0.78; 95% CI
[0.66, 0.93]; p = 0.006).
Palliative care consultation and location of death

Seventy-nine percent (n= 144) of our patients received a palliative
care consult prior to death. The median time between first seeing a pal-
liative care provider and death was 35.5 days (SD 172 days, range
0–1064 days prior to death). Among those 144 patients receiving palli-
ative care consults, most received in-patient as opposed to out-patient
consults (76% vs. 24%, respectively) and most (47%) received a late
palliative care consult (less than thirty days prior to death) (Fig. 2).

Seventy-four percent (n = 135) of patients enrolled in hospice.
Among these 135 patients, the median length of hospice stay was
18 days prior to death. Twenty-three percent (n = 30) of those who
died under hospice care received hospice care for less than or equal to
seven days prior to death. Eleven percent (n = 15) of those who died
under hospice care received hospice care for less than or equal to
three days prior to death. Twenty-two percent (n= 41) of the patients
died during an admission to our hospital. Among those 41 patients
dying in the hospital, 43.9% (n = 18) died in the palliative care unit,
39% (n = 16) died in the inpatient gynecologic oncology unit, and
17.1% (n = 7) died in the ICU. Fig. 3 lists the location of death.
4%1% 4%
Factors impacting hospice enrollment and death in the hospital

Patients who received provider recommendations to enroll in hos-
pice were more likely to do so than those who did not (OR = 27.7,
95% CI [8.8, 87.1]; p = b0.001). White patients and those with at least
a college education had shorter hospice stays versus non-white patients
and patients with less than a college education (p = 0.009 and 0.017,
respectively). Patient age was not associated with likelihood of dying in
the hospital. A longer time period between initial diagnosis and death
was associated with reduced odds of death in the hospital (OR = 0.72
per year since initial diagnosis, 95% CI [0.57, 0.91]; p= 0.006). Compared
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Fig. 1. Percentage of patients receiving markers of aggressive medical care at the end of
life.
to married patients, unmarried patients were 2.95 times more likely to
die in the hospital (OR = 2.95, 95% CI [1.23, 7.07]; p = 0.015).

Advance care planning documentation

Seventy-five percent of patients (n=137) had an in-hospital DoNot
Resuscitate (IH-DNR) order and 33% (n=61) had an out-of-hospital Do
Not Resuscitate (OH-DNR) order listed in the electronic medical record
(Fig. 4). These documentswere created amedian of 15 and 12days prior
to death, respectively. Themajority (64%) of IH-DNR orderswere created
by a Gynecologic Oncology attending. The remaining IH-DNR orders
were created by a Palliative Care physician (15%), a Clinical Trial physi-
cian (17%), an Intensive Care Unit physician (4%), or an Emergency De-
partment physician (b1%). In a similar fashion, the majority (57%) of
OH-DNR orders were created by a Gynecologic Oncology attending.
The remainder was completed by a Palliative Care physician (29%), a
Clinical Trial physician (10%), and an Intensive Care Unit physician (2%).

PatientswithDNRorderswhowent to hospice had an IH-DNR created
amedian of six days prior to hospice enrollment, and an OH-DNR created
amedian of one day prior to hospice enrollment.White patientswere less
likely to have both an IH-DNR (OR= 0.44, 95% CI [0.20, 0.99]; p= 0.046)
and an OH-DNR (OR = 0.51, 95% CI [0.26, 0.98]; p = 0.04) when com-
pared to non-white patients. Twenty-eight percent of patients (n = 51)
had a Medical Power of Attorney in their electronic medical record and
20% (n= 36) had a LivingWill. These documents were created amedian
of 381 and 378 days prior to death, respectively. Among the 55 patients
with either a LivingWill or a Medical Power of Attorney in the electronic
medical record, 76.5% (n=42)had an IH-DNRand29.4% (n=15)had an
OH-DNR (Fig. 4).

Discussion

The results of our study demonstrate that half of our population ex-
perienced at least one formof aggressivemedical care in the last 30 days
of life. While the majority of our patients ultimately enrolled in hospice
care prior to death, enrollment occurred in the time immediately
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Fig. 3. Location of death.
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surrounding death. The majority of our patients saw a palliative care
provider in the period preceding death, but these visits often occurred
in the last month and a half of life and were in the inpatient setting. A
very small percentage of patients had advance care planning documents
such as a Medical Power of Attorney or a Living Will within their
medical record. These findings suggest that our patients are receiving
aggressive care at the end of life and are not having early discussions
with their providers regarding advance care planning topics. In an era
of multiple resource challenges that require us to evaluate and justify
our rationale behind pursuing various treatment options, it is important
that we discuss with our patients what treatments they desire and
encourage them to create the corresponding documentation within
their medical record.

Aggressivemedical care at the end of life has recently become an im-
portant topic as many researchers have demonstrated increased medi-
cal costs and decreased patient QOL associated with such care [7,20].
The results of our study demonstrate that 50% of our patients experi-
enced at least one component of aggressive medical care during their
last month of life. Those closer to the time of their initial cancer diagno-
sis were more likely to receive at least one form of aggressive care.
Unmarried patients and those closer to the time of their initial cancer
diagnosis were more likely to experience aggressive medical care in
the form of dying in the hospital. White patients and those with higher
education had shorter hospice stays. This suggests that certain demo-
graphic factors may impact the level of aggressive care received at the
end of life and may impact a patient's decision to enroll in hospice. It
is important that providers take these demographic factors into consid-
erationwhen discussing end-of-life care topics with patients in order to
facilitate productive conversations. Further exploration of the role that
demographic factors play in end-of-life care decisions must occur in
order to clarify the way these factors alter a patient's decisions regard-
ing care received at the end of life.

As oncologists, it is our responsibility to provide our patients with
cutting edge cancer therapeutics and to provide patients interested in
exploring all treatment options prior to death the tools to do so. We
must, however, be careful to engage in honest and open discussions
with our patients regarding their likely treatment outcomes. It is imper-
ative that we communicate with our patients regarding their desired
management at the end of life in order to minimize hospitalizations
and time spent away from loved ones during the last days of life.

One way to communicate with patients regarding their end-of-life
care desires is to initiate conversations relating to advance care planning
documentation [21]. These documents, such as aMedical Power of Attor-
ney, LivingWill, andDNRorder allowpatients to think about and commu-
nicate their desires to their medical care team [21]. Creation of these
documents also allows patients to communicate their desires to their
loved ones [21]. Our study reveals that the majority of our patients did
not have these documents present within their medical records. As pro-
viders, it is important that we encourage patients to complete these doc-
uments early in their disease course. Discussion and completion of these
documents will allow providers to learn more about their patient's end-
of-life care preferences and will encourage an open dialogue regarding
these topics.
The majority of our patients died in the hospice setting. This finding
is reassuring, in that the majority of our patients were able to transition
out of the hospital and away from the active treatment of their disease
in the time before death. Despite the positive findings relating to overall
hospice utilization in our patient population, many of our patients
transitioned to hospice during the last several weeks of their life. Our
findings are similar to other studies suggesting that advanced gyneco-
logic oncology patients are not being referred to hospice in a timely
manner before death [22].

The delayed hospice referrals noted in our study reiterate the impor-
tance of early palliative care consultation and provider discussion
regarding advance care planning. Simply discussing these sensitive
topics with our patients can alter the treatment received by our
patients, and ultimately has the potential to positively impact their
QOL [7]. Our study demonstrates that providers play an important role
in encouraging patients to enroll in hospice care. This further supports
prior studies that demonstrate a clear link between hospice enrollment
and provider discussions regarding end-of-life care plans [7,8]. Unfortu-
nately, many of the conversations regarding hospice care in our study
population first took place in the time immediately surrounding
death. We must be mindful not to delay these conversations until the
final days of life. Deferred advance care planning represents a missed
opportunity to improve our patients' QOL and often leads to increased
anxiety and depression among our patients' loved ones [23].

Our study has several limitations. First, it is a retrospective review.
Accordingly, our findings were limited by the information documented
in the electronic medical system. Certainly providers may have had
advance care planning discussions with their patients at an earlier
time than is indicated in the medical record. Accordingly, the informa-
tion relating to physician–patient advance care planning discussions
reported in our study may not completely represent our physicians'
current practices. However, the lack of advance care planningdocumen-
tation and delay in hospice enrollment does, to a certain extent, suggest
that the data documenting the timing of discussions collected from the
medical record for our study was not completely inaccurate.

Second, our data were collected from a single, tertiary-care institu-
tion and may not be generalizable to other gynecologic oncology
practices. Additional evaluation of medical care, palliative care, and
hospice referral patterns must be undertaken at multiple institutions
in order to elucidate the current practice patterns of gynecologic oncol-
ogists. Finally, the majority of our patients were white, which limits
generalizability of our data to other races and ethnicities. This is partic-
ularly true since race/ethnicity is a personal determinate known to
impact end-of-life care and advance care planning documentation
patterns [24,25].

We should encourage discussions regarding advance care planning
with our patients. This is particularly true for patients with cancers with
poor overall survival rates, such aswomenwith ovarian cancer. Ourmed-
ical care system continues to evolve and over the last several years has
placed increased emphasis on patient-reported outcomes (i.e. QOL) and
thefinancial burden associatedwithmedical treatments that donot result
in improved survival outcomes. Because prior research has demonstrated
that early advance care planning has been associated with improved pa-
tient QOL and decreasedmedical costs, advance care planning discussions
and documentation have the potential to become a quality indicator for
cancer care in the future [7]. Advance care planning must no longer be
an afterthought for patients and their providers. It must instead become
a primary component of comprehensive cancer care.
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