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ABSTRACT

Introduction. Although palliative chemotherapy during end-
of-life care is used for relief of symptoms in patients with
metastatic cancer, chemotherapy may lead to more aggressive
end-of-lifecareandlessuseofhospiceservice.This isapopulation-
based study of the association between palliative chemotherapy
and aggressiveness of end-of-life care.
Patients and Methods. Using the National Health Insurance
Research Database of Taiwan, we identified 49,920 patients with
metastatic cancer who underwent palliative chemotherapy from
January 1, 2009, to December 31, 2011. Patients who received
chemotherapy 2–6 months before death were included. Aggres-
siveness of end-of-life care was examined by previously reported
indicators. Cardiopulmonary resuscitation and endotracheal tube
intubation were included as indicators of aggressive end-of-life
care. The association between palliative chemotherapy and
hospice care was studied.
Results. Palliative chemotherapy was associated with more
aggressive treatment. After adjustment for patient age, sex,

Charlson Comorbidity Index score, cancer group, primary
physician’s specialty, postdiagnosis survival, hospital char-
acteristics, hospital caseload, urbanization, and geographic
regions, more than one emergency room visit (p , .001),
more than one intensive care unit admission (p, .001), and
endotracheal intubation (p 5 .02) during end-of-life care
were significantlymore common in patients receiving palliative
chemotherapy. Patients who did not receive palliative che-
motherapy received more hospice care in the last 6 months
of life (p, .001).
Conclusion. Although the decision to initiate palliative che-
motherapy wasmade several months before death, this study
showed that palliative chemotherapy was associated with
more aggressive end-of-life care, including more emergency
room visits and intensive care unit admissions, and endo-
tracheal intubation. The patients who received palliative
chemotherapy received less hospice service toward the end
of life. The Oncologist 2016;21:771–777

Implications for Practice: Palliative chemotherapy is used for patients with incurable cancer toward the end of life (EOL).
Aggressiveness of EOL care and hospice care are related to the quality of life of these patients. This study of data from the
Taiwanese National Health Insurance Research Database found that palliative chemotherapy led to more aggressive EOL care
and less hospice care.There is a need to provide patients with terminal cancer access to care information that best meets their
needs, especially those patients who receive palliative chemotherapy.

INTRODUCTION

Cancer leads to 25%–30%ofdeathsworldwide [1, 2], including
Taiwan [3]. Because of improvements in multidisciplinary
and antineoplastic treatment, the aggressiveness of cancer treat-
ment, including that of patients with noncurable cancer, has
increased. According to the American Cancer Society, hospice
care should beconsidered forpatientswhose life expectancy is
6 months or less [4]. High-quality end-of-life (EOL) care includes

decision making, survival, symptommanagement, psychosocial
support, andhospice care [5]. Althoughpalliative chemotherapy
near the EOL is used for relief of symptoms [6, 7], palliative
chemotherapy may lead to poorer quality of life near death
compared with palliative treatment [8].

Earle et al. [9] reported the indicators of aggressive end-of-
life care, including chemotherapy within 14 days of death.
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Emanuel et al. [10] reported that between 20% and 50% of
patients receive chemotherapy within 30 days of death, even
if it is not curative. Discontinuing EOL chemotherapy is one
of the “top five” practices that could reduce medical costs
and improve patients’ care [11]. Greer et al. [12] reported
that patients with concurrent palliative and oncologic care
ceased intravenous chemotherapy 2 months earlier than did
those without palliative care.

Patients and physicians face the difficult decision to stop
chemotherapy near the end of life and patients have been
reported to receive chemotherapy even 6 days before death
[13].Wright et al. [14] confirmed that palliative chemotherapy
is associated with increased aggressiveness of treatment,
including cardiopulmonary resuscitation, mechanical ventila-
tion, and dying in an intensive care unit.

There is limited knowledge regarding the use of palliative
chemotherapy in themonths leadingup topatientdeathand its
associationwithmore aggressive treatment. In this population-
based study, we determined whether cancer patients who
received palliative chemotherapy 6 months before death
were more likely to receive aggressive treatment, as reported
by Earle et al. [9], compared with patients who did not receive
chemotherapy.

PATIENTS AND METHODS

Ethics Statement
This study was reviewed and approved by the institutional
reviewboardofDalin TzuChiHospital, Buddhist TzuChiMedical
Foundation, Taiwan. All personal identifying information was
removedfromthedatasetbeforeanalysisand therequirements
for written informed consent were waived.

Database
Since 1995, the National Health Insurance (NHI) program has
been the universal coverage and single-payer system in Taiwan.
Now the compulsory social insurance program covers approx-
imately 99% of the residents of Taiwan and has contracts with
97% of medical providers [15, 16]. The data for this study were
collected from Taiwan’s National Health Insurance Research
Database (NHIRD) for the years 2009 to 2011.We designed the
study period at patients’ end of life, which was defined as the last
6monthsof life [4,17].Weusedthe InternationalClassification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
codes for both cancer andmetastasis (196.3, 197.3, 198.3, and
199.0) to compile our study cohort, which consisted of Taiwan’s
decedents with metastatic cancer 6 months before death.

Diagnosis status was divided into three subgroups of
cancers that were homogeneous in terms of survival and dis-
ease course [18–20]. Patients with nonmetastatic cancer and
hematologic malignancies were excluded from this study. The
three cancer subgroups were metastatic germ cell tumors and
prostatecancer;metastatic lung, liver, andpancreatic cancer; and
all other metastatic cancers. Patients with hematologic malig-
nancies were excluded because it was previously reported that
these patients tended to receive more aggressive EOL care [21].

Measurement
The key independent variable for the study was patients with
metastatic cancer receiving at least 1 round of chemotherapy

[14] during the 2–6 months before death. The key dependent
variableof interest, aggressiveEOLcare,washypothesized tobe
associatedwith palliative chemotherapy toward the end of life.
The indicators of aggressive EOL care were adapted from Earle
et al. [9, 22]. Palliative chemotherapy was excluded from
indicators because we considered palliative chemotherapy an
independent factor for aggressive EOL care. Because neutrope-
niawaspossibly related tochemotherapy,weexcludedpatients
with acquired neutropenia (ICD-9-CM codes 288.00, 288.03,
and 288.09) in the last month of life. The aggressive EOL care
indicators in the lastmonth of lifeweremore than 1 emergency
room (ER) visit, more than 1 hospital admission, more than 14
daysofhospitalization,an intensivecareunit (ICU)admission,or
in-hospital death. We also drew on evidence supporting the
futility of life-sustaining treatment for EOL care by including
cardiopulmonary resuscitation and endotracheal tube intuba-
tion [23]. Data on these indicators were collected from the NHI
database of in- or out-claims for the last months of life.

We also studied the association between palliative che-
motherapy and hospice care. Hospice care was identified by
outpatient and inpatient claims with special case type code
“65” and payment type code “A.” The proxy of hospice care
was at least one hospitalization for hospice care in EOL or at
least three visits for outpatient hospice service. The dependent
variables were hospice care in the last 6 months, hospice care
in the 2–6 months before death, and hospice care in the last
1month.The use of hospice service was studied by the following
listed variables: less than 7 days of inpatient hospice service,
the mean days of hospitalization for hospice, fewer than 3 visits
of outpatient hospice service, and mean visits of outpatient
hospice service.

Statistical Analysis
All statistical analyses were performed using SPSS version 15
(SPSS for Windows, Version 15.0, released 2006. SPSS Inc.,
Chicago, IL). Univariate associationswere evaluated byPearson’s
chi-square test. The impact of each explanatory variable on the
aggressiveness of EOL care was examined by hierarchical linear
regression analysis using a random-intercept model, which ac-
counts for patients clusteringwithin hospitals and the continuous
nature of the composite score for EOL care. Multilevel logistic
regression was used to explore the association between pallia-
tive chemotherapy and the indicators of aggressive EOL care.

RESULTS

Demographic Data and Clinical Characteristics
A total of 49,920 decedents who had metastatic cancer were
included in this study. The baseline characteristics of the
decedents with metastatic cancer are shown in Table 1. There
were 8,098 patients who received palliative chemotherapy;
41,822 patients did not receive palliative chemotherapy.
Younger decedents were more likely to receive palliative
chemotherapythanolderdecedents (mean6SD:57612years
vs. 67614 years). Of the patientswhodid not receivepalliative
chemotherapy,44%hadasurvival timeof longer than6months.

Univariate Survival Analysis
Table 2 shows that ER visits (p , .001), ICU admissions (p ,
.001), more than one hospital admission (p 5 .005), and
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endotracheal tube intubation (p 5 .001) were significantly
different in the patients who received palliative chemotherapy
than thosewho did not.With the exception of patients who had
more than one hospital admission, other indicators showed that
palliativechemotherapyledtomoreaggressiveEOLcare.Figure1
shows thedistributionofeach indicator for theaggressiveness of
EOL care.Therewere no significant differences between the two
groups in terms of patientswhowere hospitalized formore than
14days, patientswhodied in anacute carehospital, andpatients
requiring cardiopulmonary resuscitation.

Multilevel Logistic Regression Model
Whenadjusted for age, sex, CharlsonComorbidity Index score,
cancer group, primary physician’s specialty, postdiagnosis

survival, hospital characteristics, hospital caseload, urbaniza-
tion, and geographic regions, the following characteristics
were significantly different in patients who received palliative
chemotherapy than patients who did not receive palliative
chemotherapy: more than one ER visit (p , .001), ICU
admission (p, .001) during EOL care, and endotracheal tube
intubation (p5 .02) (Table 3). The number of hospital admis-
sions of patients who did not receive palliative chemotherapy
was statistically significantly higher than that of patients who
received palliative chemotherapy (p5 .042).

Palliative Chemotherapy and Hospice Care
We studied the association between chemotherapy and hos-
pice care (Table 4). Patients without palliative chemotherapy

Table 1. Baseline characteristics (N5 49,920)

Characteristics With chemotherapy Without chemotherapy p value

Number of patients 8,098 41,822

Mean age, years (6 SD) 576 12 676 14 ,.001

Sex ,.001

Female 2,129 (26.3) 16,046 (38.4)

Male 5,969 (73.7) 25,776 (61.6)

CCIS ,.001

0–1 1,821 (22.5) 19,362 (46.3)

2 568 (7.0) 3,205 (7.7)

$3 5,709 (70.5) 19,255 (46.0)

Cancer groupa ,.001

I 115 (1.4) 1,618 (3.9)

II 1,845 (22.8) 19,419 (46.4)

III 6,138 (75.8) 20,785 (49.7)

Postdiagnosis survival, months ,.001

1–6 5,850 (72.2) 23,421 (56.0)

.6 2,248 (27.8) 18,401 (44.0)

Primary physician’s specialty ,.001

Oncologist 1,827 (22.6) 6,233 (14.9)

Other 6,271 (77.4) 35,589 (85.1)

Hospital characteristics ,.001

Medical center 5,009 (61.9) 24,234 (57.9)

Regional 2,916 (36.0) 15,524 (37.1)

District 173 (2.1) 2,064 (4.9)

Caseload group ,.001

High 2,129 (26.3) 14,022 (33.5)

Medium 2,928 (34.9) 14,176 (33.9)

Low 3,140 (38.8) 13,624 (32.6)

Urbanization ,.001

Urban 2,132 (26.3) 11,755 (28.1)

Suburban 3,558 (43.9) 17,358 (41.5)

Rural 2,408 (29.7) 12,709 (30.4)

Geographic region ,.001

Northern/central 5,275 (65.2) 28,636 (68.5)

Southern/eastern 2,821 (34.8) 13,179 (31.5)

Data given as no. (%) unless otherwise indicated.
aI, metastatic germ cell tumors and prostate cancer; II, metastatic lung, liver, and pancreatic cancer; III, all other metastatic cancers.
Abbreviation: CCIS, Charlson Comorbidity Index score.
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receivedmorehospicecare in the last6monthsof life (p, .001),
especially in the last 1 month of life (p, .001), than those who
received palliative chemotherapy.Table 5 presents the findings
of our analysis of the use of hospice service in EOL care. The
patients without palliative chemotherapy received less in-
patienthospice service.Of thepatientswhounderwenthospice
service, 23.8% received less than 7 days of inpatient hospice
service in thegroupwithoutpalliativechemotherapyand19.7%
in the chemotherapy group (p , .001). The mean number of
days of inpatient hospice service was fewer in the patients
without chemotherapy. The patients with chemotherapy had

significantly less use of outpatient hospice service (79.0%
had fewer than 3 visits; p, .001).

DISCUSSION

Main Findings
In this national database study of cancer deaths in Taiwan
from 2009 to 2011, we found that palliative chemotherapy
was an indicator of more aggressive EOL care. Patient who
received palliative chemotherapy had more frequent ER visits
and ICU admissions, and underwent more endotracheal tube

Table 2. Associations between palliative chemotherapy and indicators of aggressive care

Variable No. of patients Event, no. (%) p value

.1 ER visit ,.001

Without chemotherapy 41,822 5,716 (13.7)

With chemotherapy 8,098 2,753 (34.0)

ICU admission ,.001

Without chemotherapy 41,822 2,734 (6.5)

With chemotherapy 8,098 2,538 (31.3)

.1 hospital admission .005

Without chemotherapy 41,822 10,133 (24.2)

With chemotherapy 8,098 1,844 (22.8)

.14-day hospital stay .134

Without chemotherapy 41,822 18,086 (43.2)

With chemotherapy 8,098 3,429 (42.3)

Dying in an acute care hospital .231

Without chemotherapy 41,822 20,034 (47.9)

With chemotherapy 8,098 3,938 (48.6)

CPR .354

Without chemotherapy 41,822 501 (1.2)

With chemotherapy 8,098 107 (1.3)

Endotracheal tube intubation .001

Without chemotherapy 41,822 2,691 (6.4)

With chemotherapy 8,098 602 (7.4)

Abbreviations: CPR, cardiopulmonary resuscitation; ER, emergency room; ICU, intensive care unit.

Figure 1. The impact of palliative chemotherapy and aggressiveness of end-of-life care.
Abbreviations: CPR, cardiopulmonary resuscitation; ER, emergency room; ICU, intensive care unit.
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intubations, even though the decision to administer chemo-
therapy was made several months before death. Fewer hos-
pitalizations occurred in patients who received palliative
chemotherapy; after adjustment, there was still a statistically
significant difference (p 5 .042). The patients with palliative
chemotherapyhad lessuseofhospiceserviceatEOL,especially
the outpatient hospice service.

Strengths
The strengths of this study include a nationwide, population-
based, cross-sectional design with nearly complete follow-up
information regarding access to health care institutes among
the entire study population (99%). This uniformly organized,
single-payer health insurance system minimized recall bias and
selection bias. The diagnosis and quality of cancer information
was confirmed based on the NHI Catastrophic Illness Database.
Biopsyspecimensandhistologicverificationsarerequiredbefore
malignancycanbediagnoseddefinitivelyasacatastrophic illness
and treatment can be initiated so that the subjects are exempt
from copayments for treatment. In addition, the data set was
routinely monitored for diagnostic accuracy by the National
Health Insurance Bureau of Taiwan [24].

Comparison With Other Studies
It is an international human right to have quality palliative
EOL care [25, 26]. Good deaths are characterized by comfort

without pain,with dignity and respect, and closeness to family
members and caring persons [27]. Although benefits of palli-
ative treatment of patients with incurable cancer have been
reported [28, 29], palliative chemotherapy in the last months
of life led tomore aggressive EOL care, such as being excluded
from hospice [30] and dying in the ICU [14].

Patient expectations of palliative therapy were high, and
patients were willing to accept the effects of toxicity for
modest benefit [31]. In a previous study, patients chose to
receive chemotherapy if it could extend life by 4–5 months
[32, 33], although most patients were not given enough in-
formation about the benefits of palliative chemotherapy [34].
Another study found that more than half of patients chose
chemotherapy forevena1-weekprolongationof their life [14].

Treatment preferences of patients with advanced cancer
have been reported to be related to the aggressiveness of EOL
care [35, 36]. EOL conversations with physicians resulted in
significantly lowerhealth care costs in the finalweekof life and
led to better quality of death [37]. It is still a challenge many
oncologists face when discussing with patients and their
caregiverstheoptionofstoppingchemotherapy [38,39].Being
hesitant to stop futile palliative chemotherapy may lead to
aggressive EOL care and life-sustaining treatment. Although
discussion of EOL care has been shown to be associated with
less aggressive EOL care [40], we still face difficult decisions
about chemotherapy near the EOL among patients [13] and
physicians. Physicians consistently overestimated prognosis
by at least 30% [41]; their estimate of survival could be divided
by 3.5 for actual survival [42]. In a previous study, fewer than
one third of adult Taiwanese patients with terminal cancer
and approximately half of their families reported that health
care personnel had informed them about the prognosis and
discussed the goals of future care [43]. The decision to begin
palliative chemotherapy should not end the decision-making
process, especially when that decision was made several
months earlier [14, 44].

Limitations
There were several limitations in this study. The decision
to administer palliative chemotherapy was made several
months before death, but the process involved in decision-
making was not shown in this study. A clear description of
reasons of hospital admission, ER visits, and other definite
reasons for aggressive treatment was not available from our
database. Because of different biological characteristics and
improvements in target therapy, palliative chemotherapy
may be beneficial for select patients. Different cancer types
may lead to different degrees of aggressiveness of treatment
options. Physicians’ religious values, patients’ acceptance of
illness, and illness severity were not included in this study,
although these factors affect decision making during the last
days of life.

Another limitation was our lack of access to detailed
information regarding the patients’wills, the caregivers’wills,
and completed living wills and do-not-resuscitate orders.
Quality of life and symptom control of each patient were
limitations of the NHIRD. The patients with palliative chemo-
therapy had fewer hospital admissions in EOL care, which was
the only indicator of less aggressiveness.

Table 3. Multilevel logistic regression of palliative

chemotherapy and indicators of aggressive end-of-life care

Variable ORa (95% CI) p value

.1 ER visit

Without chemotherapy 1

With chemotherapy 2.60 (2.45–2.76) ,.001

ICU admission

Without chemotherapy 1

With chemotherapy 4.56 (4.25–4.88) ,.001

.1 hospital admission

Without chemotherapy 1

With chemotherapy 0.93 (0.88–0.99) .042

.14-day hospital stay

Without chemotherapy 1

With chemotherapy 0.96 (0.92–1.02) .230

Dying in an acute care hospital

Without chemotherapy 1

With chemotherapy 0.96 (0.91–1.02) .272

CPR

Without chemotherapy 1

With chemotherapy 1.08 (0.86–1.35) .482

Intubation

Without chemotherapy 1

With chemotherapy 1.12 (1.01–1.24) .020
aAdjusted for patient age, sex, Charlson Comorbidity Index score, cancer
group, primary physician’s specialty, postdiagnosis survival, hospital
characteristics, hospital caseload, urbanization, and geographic region.
Abbreviations: CI, confidence interval; CPR, cardiopulmonary
resuscitation; ER, emergency room; ICU, intensive care unit; OR, odds
ratio.

www.TheOncologist.com ©AlphaMed Press 2016

Wu, Hsu, Chang et al. 775

CM
E

http://www.TheOncologist.com


CONCLUSION
Despite these limitations, the results of this study are informa-
tive. They showed that palliative chemotherapy was associated
with more aggressive EOL care, including more ER visits, ICU
admissions, and endotracheal tube intubations. The patients
with palliative chemotherapy received significantly less hospice
service in EOL.There is a need to provide patients with terminal
cancer access to care information that best meets their needs,
especially those patients who receive palliative chemotherapy.
Although the decision to initiate palliative chemotherapy was
made several months before death, more aggressive EOL care
and endotracheal intubation are performed in patients who
receive palliative chemotherapy.
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