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Purpose

In Korea, hospice palliative care (HPC) provision for cancer patients has increased recently.
However, whether end of life (EoL) care practices have improved along with the development
of HPC is unclear. We intended to investigate the changes in EoL care practices and their
association with HPC referral.

Materials and Methods

Retrospective medical record review of adult cancer patients who died at National Cancer
Center Korea from 1 January 2009 to 31 December 2014 was performed. Changes of EoL
practices including chemotherapy within 2 weeks from death, death in intensive care unit
(ICU), documentation of “do not resuscitate (DNR)” within 7 days from death and referral to
HPC from 2009 to 2014 were analyzed as well as the association between referral to HPC
and other practices.

Results

A total of 2,377 cases were included in the analysis. Between 2009 and 2014, referral to
HPC increased and DNR documentation within 7 days from death decreased significantly.
Cases for chemotherapy within 2 weeks from death and death in ICU didn’t change over
the study period. Patients referred to HPC were less likely to receive chemotherapy within
2 weeks from death, die in ICU and document DNR within 7 days from death.

Conclusion

During the study period, EoL practices among cancer patients partly changed toward less
aggressive in our institution. HPC referral was associated with less aggressive cancer care
at the EoL. Policies to promote EoL discussion are necessary to improve the EoL practices
of cancer patients.
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Introduction

its association with HPC has become an important concern.
The aggressiveness at the EoL has been represented with
indicators such as chemotherapy near death, admission to

Hospice palliative care (HPC) has drawn increasing atten-
tion throughout the globe over the last decades [1,2]. Ever
since the modern hospice movement sprouted from the care
for terminal cancer patients at 1960s, HPC has been closely
linked with quality cancer care.

Along with the growth of HPC, cancer care at the end of
life (EoL) including the aggressiveness cancer treatment and
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intensive care unit (ICU), visiting an emergency room in the
last month of life and a short stay in hospice [3]. Previous
studies found that approximately 4%-12% of solid tumor
cancer patients [3-5], and up to about 20% of hematologic
malignancy [6] received chemotherapy 2 weeks before death.
Despite the recent progress of HPC, aggressive care near
death didn’t show a decrease over time [3,4,7].
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EoL discussion is an essential component of HPC and it
has been studied that EoL discussion could contribute to
reduce the aggressiveness of cancer care near death [8,9]. EoL
discussion between the medical professionals and patients
and family members includes communication about disease
status, prognosis, negotiating goal of care and care prefer-
ence including documentation of do not resuscitation (DNR)
[10]. Appropriately introduced EoL discussion has a positive
effect such as avoiding unnecessary aggressive care near
death, facilitating hospice utilization and improving quality
of life for patient and family [9]. Therefore, it has been rec-
ommended to initiate these discussions earlier during the
course of advanced cancer [8,11]. Still, studies showed that
about half of the bereaved families felt that EoL discussion
and referral to palliative care occurred too late [12,13].

In the Republic of Korea, where cancer is the leading cause
of death, national policy has been supporting HPC for ter-
minal cancer patients since early 2000s. In 2003, Ministry of
Health and Welfare (MoHW) started the first pilot project for
HPC, and the project gradually expanded to subsidizing 23
HPC units in 2007 [14]. Subsequently, MOHW announced the
standard for official designation of HPC units eligible for
government’s subsidy in 2008, after which number of desig-
nated HPC units continued to increase up to 57 units with
950 beds across Korea in 2014 from 19 units with 282 beds at
2008 [15]. The registry for these designated HPC units shows
that the utilization of HPC units among cancer death also
increased from 7.3% to 13.8% between 2008 and 2014 [15].
Eventually, National Health Insurance started coverage for
designated inpatient hospice units in 2015.

In this study, we hypothesized that EoL practices for can-
cer patients might have been influenced by the recent expan-
sion of HPC in Korea. Previous studies in Korea reported up
to 22.5% of patients received chemotherapy near death in
2004 [16] while 46.8% to 70% of DNR documentation occur-
red within a week from death among terminal cancer pati-
ents [17,18] by 2005. We aimed to investigate whether EoL
practices such as chemotherapy and DNR documentation
near death have been changed after initiating designation
and subsidizing HPC units in 2008 in a single cancer center
and the association between HPC referral and these EoL
practices.

Materials and Methods

1. Study subject

This is a retrospective medical record review of cancer
patients who died at National Cancer Center Korea from 1
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January 2009 to 31 December 2014. Cases were limited to the
adult (age of death more than 19 years old) cancer patients
with a primary site of lung, stomach, breast, colorectal, and
hematological malignancy as these comprised most of the
primary site among the decedents in National Cancer Center
and mainly treated with chemotherapy. Patients who passed
away within 2 weeks from the first visit to National Cancer
Center were excluded.

Data were extracted by Information Technology Team and
then were anonymized by medical record service before deli-
vered to the authors. The study period was set as from 2009
due to the availability of the electronic medical record for
HPC referral.

2. EoL practices and data collection

Based on the literature review, the authors selected four
EoL practices available from medical records. These were
whether (1) patients received chemotherapy within 2 weeks
from death (2) patients died in ICU, and (3) patients docu-
mented DNR within 7 days from death, and (4) patients were
referred to the palliative care team.

Chemotherapy near death has been used as an indicator
of the aggressiveness of care in previous studies [3]. Admis-
sion to ICU in the last month of life was also regarded as to
reflect aggressive care at the EoL situation. As the timing of
EoL discussion and hospice referral is usually very late in
Korea [19], ICU death was considered to reflect aggressive
care more clearly than admitting to ICU in this setting. DNR
within 7 days from death was chosen as it reflects late dis-
cussion of EoL between medical professionals and patients
and family members.

The HPC team at National Cancer Center consists of physi-
cian and advanced nurse practitioner specialized in HPC.
HPC team’s roles encompassed comprehensive evaluation
for patients and family, giving advice on symptom manage-
ment, care planning, and introducing HPC facilities through
consultation.

We collected data including patient’s age of death, sex, pri-
mary site of cancer, date of death, date of last chemotherapy
dose given, date of the first visit to National Cancer Center,
educational status, type of health insurance, HPC referral sta-
tus and date of DNR documentation. Patients with more than
one site of cancer were assigned the diagnosis of last admis-
sion episode. Electronic data for DNR documentation and
ICU death were fully available from 2011.

3. Statistical analysis
General characteristics of the patients were described in

percentage and mean according to the year of death. Trends
of the four EoL practices over the study period were ana-
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Table 1. General characteristics of subjects

Characteristic

No. (%)
Age of death (yr)
Sex

Male

Female
Primary site of cancer

Lung

Breast

Stomach

Colorectal

Hematologic malignancy
Years of education

<12

>12

Missing
Healthcare insurance

NHI

Medical aid

No insurance
Received chemotherapy
Last chemotherapy to death, mean+SD (median, day)
DNR documentation?
DNR documentation to death?, meantSD (median, day)

Total 2009-2010 2011-2012 2013-2014
2,377 (100) 833 (35.0) 769 (32.4) 775 (32.6)
60.3+12.3 59.8+12.2 60.3+12.5 61.0+12.1

1,454 (61.2) 523 (62.8) 458 (59.6) 473 (61.0)

923 (38.8) 310 (37.2) 311 (40.4) 302 (39.0)

1,298 (54.6) 498 (59.8) 425 (55.3) 375(4&4)

267 (11.2) 91 (10.9) 86 (11.2) 90 (11.6)

381 (16.0) 102 (12.2) 121 (15.7) 158(2&4)

217 (9.1) 76 (9.1) 70 (9.1) 71(9.2)

214 (9.0) 66 (7.9) 67 (8.7) 81 (10.5)

1,707 (71.8) 606 (72.8) 550 (71.5) 551 (71.1)

603 (25.4) 198 (23.8) 197 (25.6) 208 (26.8)

67 (2.8) 29 (3.5) 22 (2.9) 16 (2.1)

2,244 (94.4) 784 (94.1) 731(95.1) 729 (94.1)

130 (5.5) 49 (5.9) 38 (5.0) 43 (5.6)
3(0.1) 0 0 3(0.4)

2,148 (90.4) 737 (88.5) 703 (91.4) 708 (91.4)
68.6£126.3 (33)  63.3£92.3 (36) 70.9+151.7 (31) 71.8+129.2 (33)
1,435 (92.9) = 714 (92.8) 721 (93.0)

7.0+15.7 (3) - 6.4+13.4 (3) 7.7+17.7 (3)

Values are presented as number (%) or mean+SD unless otherwise indicated. SD, standard deviation; NHI, National Health
Insurance; DNR, do not resuscitate. ?Date of DNR documentation was available from 2011 from the database.

lyzed with linear regression analysis. Association between
HPC referral and the other EoL practices (chemotherapy
within 2 weeks from death, death in ICU and DNR docu-
mentation within 7 days from death) was analyzed with
logistic regression analysis adjusted with general character-
istics. All statistical analysis was performed using STATA
12SE (Stata Corp., College Station, TX). Statistical significance
was set at p < 0.05.

4. Ethical statement
This study was approved by the institutional review board

of National Cancer Center (NCC2015-0043). Informed con-
sent was waived as the study subjects were deceased.

Results

Three thousand seven hundred thirty cases were extracted
as died from 2009 to 2014 and age of death of 20 years or
older. Among these, primary sites of other than above five
sites (n=1,292) and who died within 2 weeks from first visit
(n=61) were excluded subsequently. Finally, 2,377 cases were
included in the analysis.

General characteristics of study subjects are presented in
Table 1. Mean age of death was 60.3£12.3. Male patients com-
prised about 60% of total subjects. Lung was the most com-
mon primary site of cancer (54.6%). About quarter of subjects
had an education of college degree or higher. Five point five
percentage of cases received Medical Aid program for the
low-income individual.

Majority of patients (90.4%) received chemotherapy. The
median duration from last chemotherapy dose to death was
33 days. Mean duration from DNR documentation to death
was 7.0+15.7 days.

Fig. 1 describes the trend of the EoL practices between 2009
and 2014. Referral to palliative care team increased (p <
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—e— DNR within 7 days from death
—=— Chemotherapy within 2 weeks from death
—o— Death atICU
—— Referral to palliative care
Fig. 1. Trends of end of life care practices from 2009 to

2014. DNR, Do Not Resuscitate; ICU, intensive care unit.

0.001) and DNR documentation within 7 days from death
decreased (p=0.003) significantly, while other practices
stayed unchanged over time.

Table 2. Association between HPC referral and EoL practices

Chemotherapy within
Variable 14 days from death
aOR 95% CI  p-value

No. (%) 562 (23.6)
HPC referral 0.28 0.20-0.40 < 0.001
Age (yr)

<60 1

> 60 0.72 0.58-0.89 0.003
Sex

Male 1

Female 1.29 1.02-1.63 0.032
Primary site of cancer

Lung 1

Breast 1.03 0.72-1.48 0.855

Stomach 0.66 0.49-0.90 0.008

Colorectal 0.25 0.13-046 <0.001

Hematologic 121 0.88-1.67 0.249
Years of education

<12 1

>12 1.05 0.83-1.32 0.687
Healthcare insurance

NHI 1

Medical aid 0.94 0.60-1.47 0.773

Table 2 presents the association between HPC referral and
other EoL practices. Overall, patients referred to HPC were
less likely to receive chemotherapy within 2 weeks from
death, die in ICU and document DNR within 7 days from
death after adjusting age, sex, primary site, educational and
health insurance status.

Patients of age > 60, stomach cancer, and colorectal cancer
were less likely to receive chemotherapy within 2 weeks
from death. Age > 60, male sex, and hematologic cancer pati-
ents were associated with increased death in ICU. Hemato-
logic cancer patients and patients with higher education level
were more likely to document DNR earlier than 7 days from
death.

Discussion

We investigated the changes in EoL practices in a single
cancer center in Korea during 2009-2014. We found there
were positive changes in EoL practice such as increased HPC

DNR documentation

Death in ICU

within 7 days from death

aOR 95% CI  p-value aOR 95% CI  p-value
477 (20.1) 1,109 (77.3)

0.05 0.02-0.11  <0.001 0.33 0.25-045 <0.001
1 1 1
1.7 1.35-2.15 < 0.001 1.14 0.86-1.51 0.366
1 1
0.62 0.48-0.80  <0.001 0.84 0.62-1.13 0.239
1 1
0.7 042-1.19  0.192 0.89 0.56-1.43 0.634
0.94 0.68-1.30  0.693 0.76 0.53-1.09 0.132
1.21 0.76-1.91 0.427 0.69 0.44-1.07 0.098
244 1.77-3.37 < 0.001 0.34 0.22-0.51 < 0.001
1 1
1.04 0.81-1.34  0.750 0.62 0.46-0.83 0.001
1 1
0.93 0.54-1.57  0.778 0.84 0.48-1.47 0.536

HPC, hospice palliative care; EoL, end of life; ICU, intensive care unit; DNR, do not resuscitate; aOR, adjusted odd ratio; CI,

confidence interval; NHI, National Health Insurance.
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referral and decreased DNR documentation near death
although prescription of chemotherapy near death and death
in ICU didn’t show a significant decrease.

The increase of referral to HPC over the study period could
have a few explanations. As referral to HPC is associated
with awareness and knowledge for HPC among physician,
patient, and family members [13], this may reflect the impro-
ved awareness for HPC. Studies showed the increasing trend
of HPC referral in Korea since the early 2000s and onward
[20,21] during which the national policy for promoting HPC
was initiated and developed. Another potentially related fac-
tor to referral is the accessibility to HPC units. The provision
of HPC has continued to grow from the early 2000s to pres-
ent, and the utilization rate of designated HPC units also
gradually increased during this period [15]. It was suggested
that the poor accessibility became less frequently encoun-
tered as a barrier for utilizing HPC in 2014 compared with
2010 among the patients referred to the palliative care team
at National Cancer Center [22], though the accessibility to
HPC needs to be improved further.

HPC referral was associated with less chemotherapy near
death, ICU death and earlier DNR documentation in this
study. This is consistent with the findings from previous
studies which showed that HPC referral reduced the frequ-
ency of aggressive care near death among terminal cancer
patients [8,21,23,24]. We speculate that HPC consultation
could decrease aggressive care by helping patients and fam-
ily members to understand disease status and HPC through
additional communication on conventional oncology prac-
tice. Additionally, referring physician might feel more pre-
pared to discuss for less aggressive care with patients and
family once patients and family members understand HPC
after consultation.

The proportion of patients received chemotherapy near
death didn’t show significant change over the study period
in our finding. Increasing trend of chemotherapy use near
death was reported from 1990s to early 2000s [3,4] in the
United States and Canada. In Korea, increasing trend of
chemotherapy near death between 2000 and 2012 was repor-
ted [20,25], implying an association with the use of targeted
chemotherapy and increased chemotherapy among older
population to this trend. However, more recently, Yoo et al.
[21] reported decreasing trend of chemotherapy near death
among lung cancer patients during 2010-2015, signaling EoL
practices might be shifting toward less aggressive direction
finally. Compared with these studies, our finding could be
interpreted in a few ways. It is encouraging that it didn’t
increase over the study period, still the proportion of chemo-
therapy within 2 weeks from death remained high (23.6%).
As for the chemotherapy to the very late stage of cancer,
physician and patient factor have been considered as contri-
butors for chemotherapy near death [3]. Physician may pre-

scribe chemotherapy for providing hope, avoiding difficult
conversation about stopping treatment or experiencing occa-
sional case of responding to the chemotherapy at late stage
[3]. Patients may ask for chemotherapy to the end for not
being aware of their prognosis, having unrealistic expecta-
tion toward the effect of chemotherapy or fear of doing noth-
ing [3]. Accordingly, it was shown that advanced EoL dis-
cussion could reduce the chemotherapy at EoL [8,9]. How-
ever in Korea, where both oncologists and patients suffer
from lack of time for communication, it may be unrealistic to
expect the EoL discussion would increase spontaneously,
even with the expansion of HPC provision. Therefore, ways
to enable and enhance EoL discussion between physician
and patient/family are necessary. Specifically, cancer control
policy needs to be designed to support not only the expan-
sion of hospice facilities but also the settlement of proper
process for cancer care, for example, insuring practical envi-
ronment for EoL discussion between physician and patient
to happen daily oncology practice.

Of note, distinct patterns of EoL practices were observed
according to different primary sites of cancer in our result.
First, patients with stomach and colorectal cancer tended to
withdraw chemotherapy earlier than those with lung cancer.
Usually, chemotherapeutic options including targeted agents
in gastrointestinal cancers are relatively limited compared
with lung or breast cancer; this might have influenced the
outcome. The low rate of chemotherapy in EoL period in col-
orectal cancer patients was already shown in our previous
study [26]. Second, hematologic malignancy was associated
with more death in ICU in our result. Previous findings also
suggested that patients in this group received more aggres-
sive care and were less likely to be referred to palliative care
at the EOL than patients with solid tumors [4,27]. Patients
with hematologic malignancy could experience an unpre-
dictable deterioration of the disease course which impedes
the discussion of the transition from life-prolonging treat-
ment to palliative care [28].

The proportion of patients for death in ICU stayed unchan-
ged during the study period, with older patients and hema-
tologic malignancy patients being more likely to die in ICU
in this study. ICU admission among cancer patients at the
EoL could be affected by comorbidity [3] and insufficiently
advanced care planning. Recently, the Act on Decisions on
Life-Sustaining Treatment was enforced in February 2018,
which is expected to promote the discussion and documen-
tation on patient’s preference for life-sustaining treatment at
dying phase, thereby avoiding futile ICU admission at the
EoL.

It is meaningful DNR documentation became slightly ear-
lier in patients’ disease trajectory over the study period. The
proportion of documenting DNR within 7 days from death
was still as high as 77.3%, similar to the previous report [18]
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On the other hand, the completion of DNR documentation
was higher in this study (92.9%) compared with 76%-86.7%
from previous studies [17,18] suggesting DNR documenta-
tion practice has been more settled for this population. Of
note, earlier documentation of DNR among higher education
group in our finding may reflect the difference in the degree
of understanding of the terminal condition according to the
level of education.

This study has a few limitations. First, data were drawn
from a single institution specialized in cancer, and the pat-
tern of EoL care practice might be different from that of other
medical institutions. Therefore, caution is needed not to sim-
ply generalize the study finding. To reconcile the conflicting
findings between this and other studies which investigated
the change in the pattern of practice, we need multi-institu-
tional real-world data of larger scale. Second, the study
period was limited to between 2009 and 2014 due to the elec-
tronic data availability. Considering that the national hospice
palliative policy was initiated and developed from early
2000s, it would have been more meaningful to include the
change of practices from early 2000s to estimate the influence
of the policy over time. Third, the comorbidity of patients
was not included in the analysis though it could have affec-
ted ICU utilization. Lastly, other factors related to the quality
EoL care such as hospice facility utilization, emergency room

visit, pain control using opioid were not included in this
analysis. To estimate the effect of increased number of HPC
units on the practice of referral to HPC, the data for actual
utilization of HPC units of the referred patients would be
necessary.

Over the period 2009 to 2014, HPC referral significantly
increased which was related to less aggressive care near
death, and earlier documentation of DNR before death also
increased among cancer patients in National Cancer Center.
However, chemotherapy near death and ICU death didn’t
show significant decrease. Cancer control policy needs to
support the process of care including communication on EoL
between medical professional and patient/family. Further
studies are needed to evaluate the effectiveness of HPC pol-
icy on quality cancer care.
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