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Abstract

Background

Hospice care has been proved to result in changes to the medical behaviors of terminally ill
patients. The aim of this study was to evaluate the effects and medical behavior changes of
hospice-shared care intervention among terminally ill gastric cancer patients.

Methods

A total of 174 patients who died of gastric cancer between 2012 and 2014 were identified.
These patients were divided into two groups: a hospice-shared care group (n=93) and a
control group (n=81).

Results

Among the 174 patients, 84% had advanced stage (stage Il or stage IV) cancer. The
females and the patients cared by medical oncologists had a higher percentage of hospice-
shared care than the males (71% vs 44%, p = 0.001) and those cared by other physicians
(63% vs 41%, p = 0.004). Compared to the control group, the hospice-shared care group
underwent lower incidence of life sustaining or aggressive medical treatments, including
intensive care unit admission (2% vs 26%, p<0.001), intubation (1% vs 27%, p<0.001), car-
diopulmonary-cerebral resuscitation (0% vs 11%, p = 0.001), ventilator use (1% vs 27%,
p<0.001), inotropic agent use (8% vs 46%, p<0.001), total or partial parenteral nutrition use
(38% vs. 58%, p = 0.029), and blood transfusion (45% vs 74%, p<0.001). Besides, the hos-
pice-shared care group had a higher percentage of palliative treatments than the control
group, including signed Do-Not-Resuscitate (DNR) orders (95% vs 37%, p<0.001), receiv-
ing home hospice care (16% vs 1%, p<0.001), and indicating home as the realistically
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preferred place of death (41% vs 19%, p = 0.001). The hospice ward admission rate in the
hospice-shared care group increased from 30% to 53% from 2012 to 2014.

Conclusion

The use of hospice-shared care for gastric cancer patients could increase the rate of signed
DNR orders, decrease the use of life sustaining and aggressive/palliative treatments, and
improve quality of life.

Introduction

Gastric cancer is one of the most frequently occurring malignancies worldwide, with the high-
est incidences occurring among East Asian populations [1]. In Taiwan, gastric cancer was the
7" leading cause of death in 2014, with a mortality rate of 10 in 100,000 people [2]. Despite the
significant improvements that have been made in both surgical technology and chemoradia-
tion therapy, the prognosis of gastric cancer patients remains unsatisfactory. In 2012, advanced
gastric cancer (which includes both stage III and stage IV) accounted for about 50% of all gas-
tric cancer patients in Taiwan, with the poorly differentiated type and signet-ring cell type
being the types most seen in such advanced cases. In addition, the 5-year-survival rate for gas-
tric cancer from 2007 to 2011 was only 36.3% in Taiwan.

The main treatment for the late stages of gastric cancer remains chemotherapy [3]. How-
ever, due to the poor response rate to palliative chemotherapy and the multiple complications
that may occur with such therapy or due to the cancer itself (such as gastric outlet/intestinal
obstruction, peritoneal carcinomatosis, gastrointestinal bleeding, nausea/vomiting, neutrope-
nia, etc.), the quality of life for advanced gastric cancer patients is generally poorer than that
for patients with other malignancies [4]. Moreover, dissatisfaction with the futility and indig-
nity of expensive and intrusive medical treatments used to treat terminally ill cancer patients
in Taiwan has previously been recognized [5]. Relatedly, the hospice movement has gradually
been adopted in Taiwan since 1983 [6], and hospice utilization was further facilitated in 2000
by Taiwan’s new National Health Insurance [7]. Hospice care is general term covering hospice
wards, hospice-shared care, and hospice home care. Hospice-shared care is a care model
which was provided by Taiwan National Health Insurance Administration [8]. The hospice-
shared care consists of multidiscipline palliative care specialties consultations including physi-
cians, nurses, social workers and religious workers. The hospice-shared care serves for the ter-
minally-ill patients who were admitted and provides the biological, social, psychological and
spiritual support without leaving their original care team and environment [9, 10]. Some past
studies have indicated that hospice care can result in changes in medical behaviors. Tse et al
found that among patients receiving hospice-shared care, there was less use of intensive care
units (ICUs) and fewer admissions to acute care wards [11]. Some studies have also reported
lower rates of invasive medical interventions such as cardiopulmonary resuscitation (CPR)
[11-13] and intubation and mechanical ventilation support [12, 13] being applied to hospice-
shared care patients. Furthermore, lower costs of palliative care have been reported for such
patients [14].

However, to the best of our knowledge, no previous study has investigated the differences,
if any, in the medical behaviors applied to gastric cancer patients receiving hospice-shared care
versus those who do not. The aim of this study, then, was to examine whether hospice-shared
care influences the medical behaviors of gastric cancer patients.
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Materials and methods
Patient selection

This study utilized a retrospective design; patients who had been diagnosed with gastric cancer
and died between 2012 and 2014 in Kaohsiung Chang-Gung Memorial Hospital were selected.
Finally, a total of 174 patients were included, and these patients were divided in to two groups:
a hospice-shared care group consisting of 93 patients and a control group of 81 patients. To
understand the differences between the hospice-shared care group and the control group, the
following life sustaining treatment parameters were examined: 1) the rates of intensive care
unit (ICU) admissions; 2) the rates of intubation usage; 3)the rates cardiopulmonary-cerebral
resuscitation (CPCR); 4) the rate of ventilator usage and 5) the rates of inotropic agent usage.
We also analyzed the following aggressive and palliative medical treatment parameters
between these two groups: 1) undergoing chemotherapy one month before death; 2) the rates
of total parenteral nutrition (TPN) or partial parenteral nutrition (PPN) usage; 3) the rates at
which blood transfusions were provided; 4) the rates of signed Do-Not-Resuscitate (DNR)
orders; 5) the rates of home hospice care usage and 6) the rates at which home was indicated as
the realistically preferred place of death. We reviewed each patient’s medical records to deter-
mine the patient’s hospice-shared care status and the other parameters.

Statistical analysis

Statistical analyses were performed using the SPSS 17 software package. The chi-square test
was used to compare data between patients receiving hospice-shared care and those who did
not. For all analyses, two-sided tests of significance were used, with P < 0.05 considered
significant.

Ethics statement

This retrospective analysis was approved by the Chang Gung Medical Foundation Institutional
Review Board (201600980B0). Written informed consent of the patients or their family was
not judged necessary for this kind of retrospective study by the Chang Gung Medical Founda-
tion Institutional Review Board.

Results

We identified 174 patients who died of gastric cancer between January 1, 2012, and December
31, 2014, in Kaohsiung Chang Gang Memorial Hospital. The characteristics of those patients
are listed in Table 1. The median age was 68 years old. A total of 115 (66%) patients were men,
and 59 (34%) were women. Together, the stage ITI and IV gastric cancer patients accounted for
84% of all the patients (stage III: 33%; stage IV: 51%). Ninety-three (53%) of the 174 patients
received hospice-shared care whereas eighty-one (47%) did not. The highest percentage of the
primary care physician was medical oncologist (56%) and the second one was general surgeon
(22%).

The comparison of gastric cancer patients receiving hospice-shared care or not was listed in
Table 2. The age distribution had no significant difference between these two groups. In
patients receiving hospice-shared care, the females were more than the males with statistically
significance (71% vs 44%, p = 0.001). Of the primary care physician, the medical oncology had
a higher ratio of hospice-shared care than other specialties (63% vs 41%, p = 0.004).

A comparison of the life sustaining treatment of gastric patients who underwent hospice-
shared care or not is shown in Table 3. The patients receiving hospice-shared care underwent
significantly lower rates of life sustaining interventions, including ICU admission (2% vs 26%,
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Table 1. Characteristics of 174 gastric cancer patients.

Characteristic Numbers (%)
Age

<70 91 (52%)

>70 83 (48%)
Sex

Male 115 (66%)

Female 59 (34%)
Stage

| 10 (6%)

Il 17 (10%)

1] 57 (33%)

1\ 90 (51%)
Primary care physician

Medical oncologist 98 (56%)

General surgeon 38 (22%)

Gastroenterologist 18 (10%)

Others 20 (12%)
Hospice enroliment

Yes 93 (53%)

No 81 (47%)

doi:10.1371/journal.pone.0171365.t001

p<0.001), intubation (1% vs 27%, p<<0.001), CPCR (0% vs 11%, p = 0.001), ventilator use (1%
vs 27%, p<0.001), inotropic agent use (8% vs 46%, p<0.001) than the control group patients.

The comparison of aggressive and palliative medical treatment of hospice-shared care
group and control group was shown in Table 4. The patients receiving hospice-shared care
had significantly lower rate of aggressive medical treatments, including TPN/PPN usage (38%
vs 58%, p = 0.029), blood transfusion (45% vs 74%, p<0.001) and undergoing chemotherapy
one month before death (9% vs 28%, p<0.001) than those of not receiving hospice-shared
care. The percentage of signed DNR orders (95% vs 37%, p<0.001), the home hospice care
rate (16% vs 1%, p<0.001) and home as realistically preferred place of death rate (41% vs 19%,
p = 0.001) were also higher in the hospice-shared care group than the patients without hos-
pice-shared care.

The changes in the aggressive medical treatments among 174 gastric cancer patients
between 2012 and 2014 were listed in Table 5. There was a declining trend of aggressive

Table 2. Comparison of gastric cancer patients receiving and not receiving hospice care and those who did not.

Variable

Age
<70
>70

Sex
Male
Female

Primary care physician
Medical oncologist
Others

doi:10.1371/journal.pone.0171365.t002

Hospice enroliment (N = 93) No hospice care (N =81) P value
0.103
54 (59%) 37 (41%)
39 (47%) 44 (53%)
0.001
51 (44%) 64(56%)
42 (71%) 17 (29%)
0.004
62 (63%) 36 (37%)
31 (41%) 44 (59%)
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Table 3. Comparison of life sustaining treatment in gastric cancer patients receiving hospice care or
not.

Variable Hospice-care group (N = 93) Control group (N = 81) P value
ICU admission 2 (2%) 21 (26%) <0.001*
Intubation 1 (1%) 22 (27%) <0.001*
CPCR 0 (0%) 9 (11%) 0.001*
Ventilator use 1(1%) 22 (27%) <0.001*
Inotropic agent use 7 (8%) 37 (46%) <0.001*

DNR: Do-Not-Resuscitaate; ICU: Intensive Care Unit; CPCR: Cardiopulmonary cerebral resuscitation.
*Statistically significant.

doi:10.1371/journal.pone.0171365.t003

medical treatments from 2012 to 2014, including ICU admission (17% vs 13% vs 8%,

p = 0.412), intubation (17% vs 11% vs 9%, p = 0.492), ventilator use (17% vs 11% vs 9%,

p = 0.492), and inotropic agent use (32% vs 23% vs 17%, p = 0.155) although no statistically sig-
nificances were found. The CPCR rate (3% vs 5% vs 8%, p = 0.392) increased from 2012 to
2014 without statistically significance.

We also analyzed the annual hospice ward admission rates of the patients who received hos-
pice-shared care, and those results are shown in Fig 1. Among the patients receiving hospice-
shared care, the hospice ward admission rate was 30% in 2012. The rate increased to 54% in
2013, and then was 53% in 2014. There was a clearly increasing trend of need and utilization of
hospice ward among the patients receiving hospice-shared care.

Discussion

The prognoses of gastric cancer patients can vary substantially. Patients with the early stages of
gastric cancer have been reported to have relatively good outcomes, with five-year survival

Table 4. Comparison of aggressive/palliative medical treatment in gastric cancer patients receiving hospice care or not.

Variable

Chemotherapy use

TPN/PPN use

Blood transfusion

Home hospice care

Home as realistically preferred place of death

Hospice-care group (N = 93) Control group (N = 81) P value
8 (9%) 23 (28%) <0.001*

35 (38%) 43 (53%) 0.029*

42 (45%) 60 (74%) <0.001*

15 (16%) 1(1%) <0.001*

38 (41%) 15 (19%) 0.001*

TPN: Total parenteral nutrition; PPN: peripheral parenteral nutrition.

*Statistically significant.

doi:10.1371/journal.pone.0171365.t004

Table 5. Changes in the rate of hospice utilization and medical treatment among 174 gastric cancer patients between 2012 and 2014.

Variate 2012(N=71) 2013 (N = 56) 2014 (N = 47) P value
ICU admission 12 (17%) 7 (13%) 4(8%) 0.412
Intubation 12 (17%) 6 (11%) 5 (9%) 0.492
Ventilator use 12 (17%) 6 (11%) 5 (9%) 0.492
Inotropic agent use 23 (32%) 13 (23%) 8 (17%) 0.155
CPCR 2 (3%) 3 (5%) 4 (8%) 0.392

DNR: Do-Not-Resuscitaate; ICU: Intensive Care Unit; CPCR: Cardiopulmonary cerebral resuscitation.

doi:10.1371/journal.pone.0171365.t005
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Fig 1. The hospice ward admission rates of the gastric cancer patients who received hospice care.

doi:10.1371/journal.pone.0171365.9001

rates of treated early gastric cancer in modern times being over 90% [15-18]. However, the
prognosis of advanced stage gastric cancer remains poor in general. In Taiwan, the 5-year-sur-
vival rate for advanced gastric cancer was only about 36% in 2007-2011. In this study, patients
with advanced stage gastric cancer accounted for 84% of all the patients. The complications of
gastric cancer, including intestinal obstruction, peritoneal carcinomatosis, and gastrointestinal
bleeding severely influence quality of life, distressing both patients and their family members
[19]. In addition, the medical expenses for advanced stage gastric cancer patients are generally
high due to the need for medications and costs associated with various complications [20, 21].
Medical futility in the treatment of advanced stage gastric cancer patients is also an important
issue.

There are many factors such as sex, age and primary care physician which may influence
the patients enrolling hospice care. From our results, in gastric patients receiving hospice-
shared care, the proportion of female was higher than male. The gender difference of patients
receiving hospice care was also observed in some studies. Obermeyer et al reported that
the female was associated with hospice enrollment in poor-prognosis cancer patients [22].
Another study showed that there were more men than women in patients receiving palliative
care consultation service [23]. Until now, there were no consistent findings in gender distribu-
tion due to very limited studies. In our study, women seemed to be prone to receive hospice-
shared care than men; this may be related to the Chinese culture.
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The primary care physician also plays an important role in hospice enrollment in terminally
ill patients. From our results, the medical oncologists accounted for the most proportion of
primary care physician in patients receiving hospice-shared care. The same finding is also
mentioned by some past studies, indicating that patients cared by medical oncologists were
significantly more likely to enroll in hospice than patients cared by other specialties. [22, 23]
Obermeyer et al assumed that the medical oncologists may make better prognostic estimates
and may be more effective in discussing hospice care with patients when compared with other
specialties [22].

The utilization of hospice care can reduce hospital stays and the application of invasive
medical behaviors, in addition to lowering overall medical costs [24, 25]. Hospice-shared care
has always been found to have a positive effect on the utilization of hospice care, the rate of
signed DNR orders, and the quality of end-of-life care for terminal cancer patients [26]. In
advanced gastric cancer patients, less aggressive chemotherapy may result in a lower rate of
ICU admission and longer patient survival than are seen among those patients who continue
to receive aggressive chemotherapy [4]. From our results, we found that the use of hospice-
shared care for gastric cancer patients significantly and effectively reduced the life sustaining
and aggressive medical treatments, including CPCR, intubation, mechanical ventilator use,
ICU admission, inotropic agent use, blood transfusion, parenteral nutrition and chemotherapy
use, results which were consistent with those of prior studies [4, 24, 25]. The proportions of life
sustaining medical treatments including ICU admission, intubation, ventilator use and inotro-
pic agent use declined from 2012 to 2014 although no statistical significance was achieved.
This achievement may be contributed to the promotion and education about hospice care for
primary care physician by hospice-shared care team. The CPCR rate had a non-statistically sig-
nificant inclining trend year by year. However, the CPCR events were very rare in our study
and which may contribute to bias. By reducing the levels of aggressive medical behaviors, the
hospice-shared care may also reduce unnecessary medical expenses and avoid medical futility.
In our study, the hospice-shared care group also had a higher rate of signed DNR order,
greater home hospice care utilization, and a higher rate of indicating home as the realistically
preferred place of death. All of these results indicated that hospice-shared care may improve
the quality of life in gastric cancer patients.

In our study, the parenteral nutrition (total PPN/TPN) use rate among all the gastric cancer
patients was about 45%. This may have been attributable to the inevitable complications of the
cancer, such as intestinal obstruction that would impair the enteral nutrition and cause cancer
cachexia [27], resulting in increased morbidity and mortality [28]. When enteral nutrition was
impaired by a tumor, parenteral nutrition seemed to be an alternative means of supplying
nutrition. Torelli, Campos et al indicated, however, that TPN use in terminal ill cancer patients
did not improve the quality of life nor change the ultimate outcome [29]. Decreasing the use of
parenteral nutrition may avoid unfavorable complications such as infection, while also reduc-
ing medical expenses. However, Rosania et al concluded that short-term complementary
home parenteral nutrition in advanced gastric cancer is associated with an improvement in
quality of life, nutrition status, and functional status [30]. In any event, because the effects of
parenteral nutrition in advanced gastric cancer patients remain controversial, detailed and
individualized evaluations for parenteral nutrition may be needed for gastric cancer patients.
In Chinese culture, oral intake and nutrition supply play an important role in family relations,
especially for severely ill patients. Most family members would thus like to maintain oral intake
or enteral nutrition in terminally ill patients. In this study, however, if oral intake or enteral
nutrition was not feasible due to disease progression, parenteral nutrition was usually
requested. Therefore, our study revealed that even under such a cultural atmosphere, hospice-
shared care could effectively reduce the use of parenteral nutrition in gastric cancer patients
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compared with the rate at which it was given to the control group, indicating that hospice
enrollment really changes patients’ behaviors and insights.

In our study, the hospice ward admission rate in the hospice-shared care group increased
(from 30% to 54%) from 2012 to 2013, which may have been attributable to the promotion of
the hospice concept by the hospice-shared care providers. However, the hospice ward admis-
sion rate did not change a lot from 2013 to 2014. There may have been two reasons for this.
First, the quality of the hospice-shared care in the ordinary unit may have increased, such that
the patients did not require admission to the hospice ward in order to receive the same hospice
care. Second, some patients followed at our outpatient clinic or discharged from our hospital
were transferred to home hospice care, and thus required no hospice ward admission. There-
fore, the hospice ward admission rate even had a slight decrease (from 54% to 53%) from 2013
to 2014.

Our study had some limitations. First, it was a retrospective study of patients treated in a sin-
gle institution. Second, the sample size was small. Only 174 patients were included in the study.
Thus, unknown sources of bias may exist in the findings. Further large and rigorous studies
may thus be needed to examine the validity and reliability of the results presented herein.

Conclusions

The use of hospice-shared care for gastric cancer patients can increase the rate of signed DNR
orders, lower the use of aggressive medical interventions, decrease medical futility, and
improve the quality of life. Because of the generally poor prognosis of gastric cancer, especially
in the advanced stage, early hospice-shared care is important and necessary for such patients.

Author contributions
Conceptualization: S-HW.
Data curation: Y-HC.

Formal analysis: M-CH.
Funding acquisition: Y-HC.
Investigation: L-HS.
Methodology: S-KC.

Project administration: Y-HC.
Resources: Y-HC.

Software: K-MR.

Supervision: Y-HC.
Validation: Y-HL.
Visualization: Y-HC.

Writing - original draft: K-SH.

Writing - review & editing: Y-HC.

References

1. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer statistics, 2012. CA
Cancer J Clin. 2015; 65(2):87-108. doi: 10.3322/caac.21262 PMID: 25651787

PLOS ONE | DOI:10.1371/journal.pone.0171365 February 3, 2017 8/10


http://dx.doi.org/10.3322/caac.21262
http://www.ncbi.nlm.nih.gov/pubmed/25651787

@° PLOS | ONE

Hospice care for gastric cancer patients

10.

11.

12

13.

14.

15.
16.

17.

18.

19.

20.

21.

22,

23.

Ministry of Health and Welfare T. http://www.mohw.gov.tw/CHT/DOS/DisplayStatisticFile.aspx?d=
49775.

Lunney JR, Lynn J, Foley DJ, Lipson S, Guralnik JM. Patterns of functional decline at the end of life.
JAMA. 2003; 289(18):2387—-92. doi: 10.1001/jama.289.18.2387 PMID: 12746362

Hong JH, Rho SY, Hong YS. Trends in the Aggressiveness of End-of-Life Care for Advanced Stomach
Cancer Patients. Cancer Res Treat. 2013; 45(4):270-5. doi: 10.4143/crt.2013.45.4.270 PMID:
24453999

Liu CN, Yang MC. National health insurance expenditure for adult beneficiaries in Taiwan in their last
year of life. J Formos Med Assoc. 2002; 101(8):552—9. PMID: 12440085

Lai YL, Su WH. Palliative medicine and the hospice movement in Taiwan. Support Care Cancer. 1997;
5(5):348-50. PMID: 9322344

Wang HM, Koong SL, Hsiao SC, Chen JS, Liu TW, Tang ST. Impact of availability of an inpatient hos-
pice unit on the parent hospital’s quality of palliative care for Taiwanese cancer decedents, 2001-2006.
J Pain Symptom Manage. 2011; 42(3):400-9. doi: 10.1016/j.jpainsymman.2010.12.011 PMID:
21458221

Hospice-shared care mode by Taiwan National Health Insurance Administration [2016/12/10]. http://
www.nhi.gov.tw/webdata/webdata.aspx?menu=20&menu_id=712&webdata_id=3652.

Chuang R-B. Introduction of hospital-based palliative shared care program. Taiwan Jornal of Hospice
Palliative Care. 2005; 10(1):5.

Lin WY, Chiu TY, Ho CT, Davidson LE, Hsu HS, Liu CS, et al. Hospice shared-care saved medical
expenditure and reduced the likelihood of intensive medical utilization among advanced cancer patients
in Taiwan—a nationwide survey. Support Care Cancer. 2014; 22(7):1907—14. doi: 10.1007/s00520-
014-2168-5 PMID: 24570105

Tse DM, Chan KS, Lam WM, Leu K, Lam PT. The impact of palliative care on cancer deaths in Hong
Kong: a retrospective study of 494 cancer deaths. Palliat Med. 2007; 21(5):425-33. doi: 10.1177/
0269216307079825 PMID: 17901102

Masuda Y, Noguchi H, Kuzuya M, Inoue A, Hirakawa Y, Iguchi A, et al. Comparison of medical treat-
ments for the dying in a hospice and a geriatric hospital in Japan. J Palliat Med. 2006; 9(1):152—60. doi:
10.1089/jpm.2006.9.152 PMID: 16430354

Sato K, Miyashita M, Morita T, Sanjo M, Shima Y, Uchitomi Y. Quality of end-of-life treatment for cancer
patients in general wards and the palliative care unit at a regional cancer center in Japan: a retrospec-
tive chart review. Support Care Cancer. 2008; 16(2):113-22. doi: 10.1007/s00520-007-0332-x PMID:
17917746

Morrison RS, Penrod JD, Cassel JB, Caust-Ellenbogen M, Litke A, Spragens L, et al. Cost savings
associated with US hospital palliative care consultation programs. Arch Intern Med. 2008; 168
(16):1783-90. doi: 10.1001/archinte.168.16.1783 PMID: 18779466

Everett SM, Axon AT. Early gastric cancer in Europe. Gut. 1997; 41(2):142-50. PMID: 9301490

Maehara Y, Orita H, Okuyama T, Moriguchi S, Tsujitani S, Korenaga D, et al. Predictors of lymph node
metastasis in early gastric cancer. Br J Surg. 1992; 79(3):245—7. PMID: 1555092

Okada K, Fujisaki J, Yoshida T, Ishikawa H, Suganuma T, Kasuga A, et al. Long-term outcomes of
endoscopic submucosal dissection for undifferentiated-type early gastric cancer. Endoscopy. 2012; 44
(2):122—-7. doi: 10.1055/s-0031-1291486 PMID: 22271022

Yasuda K, Shiraishi N, Suematsu T, Yamaguchi K, Adachi Y, Kitano S. Rate of detection of lymph node
metastasis is correlated with the depth of submucosal invasion in early stage gastric carcinoma. Can-
cer. 1999; 85(10):2119-23. PMID: 10326688

Gwilliam B, Bailey C. The nature of terminal malignant bowel obstruction and its impact on patients with
advanced cancer. Int J Palliat Nurs. 2001; 7(10):474-81. doi: 10.12968/ijpn.2001.7.10.9904 PMID:
11923747

Bai Y, Qu H, PuH, Dai M, Cheng N, Li H, et al. [Cancer burden in the Jinchang cohort]. Zhonghua Liu
Xing Bing Xue Za Zhi. 2016; 37(3):306—10. PMID: 27005525

Izadi A, Sirizi MJ, Esmaeelpour S, Barouni M. Evaluating Direct Costs of Gastric Cancer Treatment in
Iran—Case Study in Kerman City in 2015. Asian Pac J Cancer Prev. 2016; 17(6):3007-13. PMID:
27356726

Obermeyer Z, Powers BW, Makar M, Keating NL, Cutler DM. Physician Characteristics Strongly Predict
Patient Enroliment In Hospice. Health Aff (Millwood). 2015; 34(6):993—1000.

Wu LF, Chu CM, Chen YG, Ho CL, Pan HH. Relationship between palliative care consultation service
and end-of-life outcomes. Support Care Cancer. 2016; 24(1):53—60. doi: 10.1007/s00520-015-2741-6
PMID: 25913172

PLOS ONE | DOI:10.1371/journal.pone.0171365 February 3, 2017 9/10


http://www.mohw.gov.tw/CHT/DOS/DisplayStatisticFile.aspx?d=49775
http://www.mohw.gov.tw/CHT/DOS/DisplayStatisticFile.aspx?d=49775
http://dx.doi.org/10.1001/jama.289.18.2387
http://www.ncbi.nlm.nih.gov/pubmed/12746362
http://dx.doi.org/10.4143/crt.2013.45.4.270
http://www.ncbi.nlm.nih.gov/pubmed/24453999
http://www.ncbi.nlm.nih.gov/pubmed/12440085
http://www.ncbi.nlm.nih.gov/pubmed/9322344
http://dx.doi.org/10.1016/j.jpainsymman.2010.12.011
http://www.ncbi.nlm.nih.gov/pubmed/21458221
http://www.nhi.gov.tw/webdata/webdata.aspx?menu=20&amp;menu_id=712&amp;webdata_id=3652
http://www.nhi.gov.tw/webdata/webdata.aspx?menu=20&amp;menu_id=712&amp;webdata_id=3652
http://dx.doi.org/10.1007/s00520-014-2168-5
http://dx.doi.org/10.1007/s00520-014-2168-5
http://www.ncbi.nlm.nih.gov/pubmed/24570105
http://dx.doi.org/10.1177/0269216307079825
http://dx.doi.org/10.1177/0269216307079825
http://www.ncbi.nlm.nih.gov/pubmed/17901102
http://dx.doi.org/10.1089/jpm.2006.9.152
http://www.ncbi.nlm.nih.gov/pubmed/16430354
http://dx.doi.org/10.1007/s00520-007-0332-x
http://www.ncbi.nlm.nih.gov/pubmed/17917746
http://dx.doi.org/10.1001/archinte.168.16.1783
http://www.ncbi.nlm.nih.gov/pubmed/18779466
http://www.ncbi.nlm.nih.gov/pubmed/9301490
http://www.ncbi.nlm.nih.gov/pubmed/1555092
http://dx.doi.org/10.1055/s-0031-1291486
http://www.ncbi.nlm.nih.gov/pubmed/22271022
http://www.ncbi.nlm.nih.gov/pubmed/10326688
http://dx.doi.org/10.12968/ijpn.2001.7.10.9904
http://www.ncbi.nlm.nih.gov/pubmed/11923747
http://www.ncbi.nlm.nih.gov/pubmed/27005525
http://www.ncbi.nlm.nih.gov/pubmed/27356726
http://dx.doi.org/10.1007/s00520-015-2741-6
http://www.ncbi.nlm.nih.gov/pubmed/25913172

@° PLOS | ONE

Hospice care for gastric cancer patients

24,

25.

26.

27.

28.

29.

30.

Kang SC, Lin MH, Hwang IH, Lin MH, Chang HT, Hwang SJ. Impact of hospice care on end-of-life hos-
pitalization of elderly patients with lung cancer in Taiwan. J Chin Med Assoc. 2012; 75(5):221-6. doi:
10.1016/j.jcma.2012.04.005 PMID: 22632988

Loke SS, Rau KM. Differences between inpatient hospice care and in-hospital nonhospice care for can-
cer patients. Cancer Nurs. 2011; 34(3):E21-6. doi: 10.1097/NCC.0b013e3181{f78b6 PMID: 21242775

Loke SS, Rau KM, Huang CF. Impact of combined hospice care on terminal cancer patients. J Palliat
Med. 2011; 14(6):683—7. doi: 10.1089/jpm.2010.0331 PMID: 21504306

Donohoe CL, Ryan AM, Reynolds JV. Cancer cachexia: mechanisms and clinical implications. Gastro-
enterol Res Pract. 2011; 2011:601434. doi: 10.1155/2011/601434 PMID: 21760776

Evans WJ, Morley JE, Argiles J, Bales C, Baracos V, Guttridge D, et al. Cachexia: a new definition. Clin
Nutr. 2008; 27(6):793-9. doi: 10.1016/j.cInu.2008.06.013 PMID: 18718696

Torelli GF, Campos AC, Meguid MM. Use of TPN in terminally ill cancer patients. Nutrition. 1999; 15
(9):665—7. PMID: 10467610

Rosania R, Chiapponi C, Malfertheiner P, Venerito M. Nutrition in Patients with Gastric Cancer: An
Update. Gastrointest Tumors. 2016; 2(4):178-87. doi: 10.1159/000445188 PMID: 27403412

PLOS ONE | DOI:10.1371/journal.pone.0171365 February 3, 2017 10/10


http://dx.doi.org/10.1016/j.jcma.2012.04.005
http://www.ncbi.nlm.nih.gov/pubmed/22632988
http://dx.doi.org/10.1097/NCC.0b013e3181ff78b6
http://www.ncbi.nlm.nih.gov/pubmed/21242775
http://dx.doi.org/10.1089/jpm.2010.0331
http://www.ncbi.nlm.nih.gov/pubmed/21504306
http://dx.doi.org/10.1155/2011/601434
http://www.ncbi.nlm.nih.gov/pubmed/21760776
http://dx.doi.org/10.1016/j.clnu.2008.06.013
http://www.ncbi.nlm.nih.gov/pubmed/18718696
http://www.ncbi.nlm.nih.gov/pubmed/10467610
http://dx.doi.org/10.1159/000445188
http://www.ncbi.nlm.nih.gov/pubmed/27403412

