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ABSTRACT

Backgrounds: There has been no prospective study to investigate the effect of nutritional sup-
port for advanced cancer patients in inpatient hospices. Therefore, we conducted a prospective
observational study to explore the feasibility of investigating the effect of nutritional support
for advanced cancer patients in an inpatient hospice.

Methods: We prospectively collected the following data: performance status, results of blood
tests, calorie and protein intake, body weight, skeletal muscle mass, and Functional Assess-
ment of Anorexia/Cachexia Therapy (FAACT) on the 1% day of admission and every 2 weeks.
All patients were followed-up to their discharge or 4 weeks. Primary endpoint was percentage
of patients who completed the intervention. Secondary endpoints were overall survival and
improvement of Karnofsky Performance Status (KPS) in the 2™ week. Subgroup analysis was
performed by dividing patients into 3 groups with change of KPS in the second week (improv-
ing, maintaining, and deteriorating KPS groups).

Results: A total of 43 patients met the inclusion criteria, and among them, 14 refused to partici-
pate. Thus, 29 were analyzed in the present study. The percentage of patients who completed
the intervention in the 2! week was 93.1% and in the 4" week 44.8%. Sixteen patients, 55.2%,
were alive 4 weeks. The KPS improvement rate was 41.4%. The 29 patients were divided into
improving KPS (n=12), maintaining KPS (n=9), and deteriorating KPS (n=8). All patients in
improving KPS and 4 patients in maintaining KPS were alive 4 weeks. Survival decreased with
deterioration of KPS (p<0.001). Calorie/protein sufficiency rate and FAACT score of patients
in improving KPS group temporarily improved in the 2" week.

Conclusions: This study indicated the feasibility of conducting trials to investigate the effect of
nutritional support for advanced cancer patients in an inpatient hospice.

KEYWORDS: Advanced cancer patient; Inpatient hospice; Nutritional support; Feasibility;
Cancer cachexia.

ABBREVIATIONS: FAACT: Functional Assessment of Anorexia/Cachexia Therapy; KPS: Kar-
nofsky Performance Status; PPI: Palliative Prognostic Index; IRB: Institutional Review Board;
MHLW: Ministry of Health, Labor and Welfare; BEE: Basal Energy Expenditure; BIA: Bio-
electrical Impedance Analysis; BMI: Body Mass Index.
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INTRODUCTION

A great number of advanced cancer patients are suffering from
physical and psychosocial burdens due to cancer cachexia.'” In-
voluntary weight loss, a main symptom of cancer cachexia, often
follows anorexia and declining food intake, and thus these are
causes of distress for patients.'”* Involuntary weight loss links
to the deterioration of performance status, quality of life (QoL),
nutritional status, treatment outcomes, and survival in advanced
cancer patients.*’ However, there is limited data from random-
ized controlled trials (RCT) about the treatment of cachexia in
advanced cancer patients,*® while several studies have revealed
the potential benefits of reversing or delaying progressive tissue
wasting.!”!* In addition, currently, a consensus that nutritional
support is important to treat malnutrition due to cancer cachexia
is growing." In advanced cancer patients, effects of increased
calorie intake and long-term nutritional support have been rarely
investigated, and the role of nutritional support to alleviate the
negative impact of cancer cachexia has not been clarified.”!®
Furthermore, to the best of our knowledge, there has been no
prospective study to investigate the effect of nutritional support
for advanced cancer patients in inpatient hospices. Therefore,
we conducted a prospective observational study to explore the
feasibility of investigating the effect of nutritional support for
advanced cancer patients in an inpatient hospice.

METHODS

The present study was conducted in an inpatient hospice at Osa-
ka City General Hospital (Osaka, Japan) between October 2014
and September 2015.

Consecutive eligible patients were recruited for the
study if they had been newly referred to the inpatient hospice
during the study period. Inclusion criteria were as follows: (1)
adult patients with histologically proven incurable malignan-
cies, (2) no cognitive impairment at admission, (3) Karnofsky
Performance Status (KPS)'” of 30 or more at admission, and (4)
Palliative Prognostic Index (PPI)'® of 6.0 or less at admission.
If the PPI score is greater than 6.0, survival is less than 3 weeks
(sensitivity-80%; specificity-85%)."

Patient demographics and clinical characteristics, in-
cluding age, gender, site of primary cancer, and metastatic dis-
ease, were obtained. We evaluated and recorded patients’ perfor-
mance status, results of blood tests, calorie and protein intake,
body weight, and skeletal muscle mass on the 1* day of admis-
sion and every 2 weeks. Scores of the Functional Assessment
of Anorexia/Cachexia Therapy (FAACT) questionnaire,'” which
has been validated to assist clinicians in testing the efficacy of
anti-anorexia/cachexia therapies, were collected as well. A high-
er score on the FAACT questionnaire indicates better quality of
life. All patients were followed-up to their discharge or 4 weeks
after their enrollment.

Primary endpoint was percentage of patients who com-
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pleted the intervention. Secondary endpoints were overall sur-
vival and improvement of KPS score in the 2" week. We de-
fined improved KPS score as an increase by 20 points or more,
deteriorated score as a decrease by 20 points or more, and other
changes in score as maintaining. Subgroup analysis was per-
formed by dividing patients into 3 groups with regard to their
changes of KPS score in the 2" week (improving, maintaining,
and deteriorating KPS groups). Overall survival was compared
and changes in nutrition indexes, calorie and protein intake, and
quality of life (i.e., FAACT scores) were also investigated be-
tween the 3 groups.

The present study was conducted in accordance with
the ethical standards of the Helsinki Declaration and the ethi-
cal guidelines for epidemiological research established by the
Ministry of Health, Labor and Welfare (MHLW) in Japan, and
approved by the Institutional Review Board (IRB) at Osaka City
General Hospital. We obtained written informed consent before
enrolling participants.

Interventions

As a part of routine clinical practice in our inpatient hospice,
attending physicians ask patients whether they want to receive
help from a nutritional support team. In the present study, if the
patient agreed to receive such help, a nutritional support team,
consisting of trained physicians, dietitians, pharmacists, and
nurses, provided individualized and tailored nutritional support
to the patient. When the amount of oral intake of the patient was
under half, the patient was monitored daily. The goal of the nu-
tritional support was to meet or exceed the energy and protein
requirements of the Nordic recommended allowances® (daily
energy intake in the range of 1.5-1.7xbasal energy expenditure
(BEE), calculated from the Harris-Benedict equation,?' and pro-
tein intake of 1.0-1.2 g/kg body weight). The intervention in-
cluded the following: (1) exploring the causes of malnutrition
(e.g., decreased oral intake, hypermetabolism); (2) palliating
symptoms (e.g., anorexia, nausea, vomiting, constipation, diar-
rhea, odynophagia, dysphagia); (3) giving patients explanations
on cancer cachexia, encouraging patients with feeding, and sup-
porting the nurses in this role; (4) offering dietary foods and
supplements, including high omega-3 fatty acids and branched
chain amino acids; and (5) administering total parenteral nutri-
tion or peripheral parenteral nutrition, if indicated and agreed to.

Body Composition Analysis

We introduced body composition analysis into nutritional as-
sessment using bioelectrical impedance analysis (BIA). BIA
measures the body’s resistance to flow (impedance) of alternat-
ing electrical current at a designated frequency between points
of contact on the body. Water in body tissue is conductive; there-
fore, the measurement of body impedance can indirectly provide
information on the body’s tissue content, including total body
water, fat-free mass, and skeletal muscle mass.?>2*
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In preparation for BIA, patients fasted for at least 3
hours and voided immediately before starting the analysis. By
using the InBody 770 (InBody Japan, Tokyo, Japan), various pa-
rameters, including body weight and skeletal muscle mass, can
be automatically and simultaneously measured within 1 min-
ute. The skeletal muscle mass is shown as a percent against the
standard calculated by age, sex, and height of each patient. The
normal skeletal muscle mass range is 90-110% of the standard.
In the present study, we calculated the decrease rate of skeletal
muscle mass as (the lower limit of the normal-the measured val-
ue)/the lower limit of the normalx100.

Statistical Analysis

Comparisons were performed using the Kruskal-Wallis test.
Survival after enrollment was investigated by the Kaplan-Meier
method. All results were considered to be statistically significant
if the p value was less than 0.05. All analysis was performed us-
ing IBM SPSS v. 22.0 (SPSS Inc., Chicago, IL, USA).
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We calculated sample size needed as follows: given
80% of completion rate this intervention was feasible, adequate
sample size was 39 with interval of 0.25 both side in 95% confi-
dence interval (CI).

RESULTS

In the present study, 344 consecutive patients newly referred to
the inpatient hospice during the study period were enrolled. A
total of 43 patients met the inclusion criteria, and among them,
14 refused to participate. Thus, 29 were analyzed in the present
study. Patient characteristics are shown in Table 1. Mean age
was 69.6+6.8 years old, and male gender accounted for 62.1%.
The top sites of primary cancer were the lung, upper and lower
gastrointestinal tracts, and biliary system and pancreas. The dis-
tribution of KPS scores was as follows: 100-80, 3.4%; 70-50,
86.2%; and 40-30, 10.3%.

The percentage of patients who completed the interven-

Total Improving KPS | Maintaining KPS Deteriorating KPS
(n=29) (n=12) (n=9) (n=8) p
Age (years) 69.616.8 68.7+7.0 70.7+7.0 69.8+6.9 0.802
Male gender 18 (62.1%) 6 (50.0%) 6 (66.7%) 6 (75.0%) 0.511
Site of primary cancer
Lung 10 (34.5%) 4 (33.3%) 3 (33.3%) 3 (37.5%) 0.892
Upper and lower gastrointestinal tracts 7 (24.1%) 4 (33.3%) 0 (0.0%) 3 (37.5%)
Biliary system and pancreas 5 (17.2%) 0 (0.0%) 5 (55.6%) 0 (0.0%)
Breast 3(10.3%) 3 (25.0%) 0 (0.0%) 0 (0.0%)
Urological 2 (6.9%) 1(8.3%) 0 (0.0%) 1(12.5%)
Head and neck 1(3.4%) 0 (0.0%) 1(11.1%) 0 (0.0%)
Hematological 1(3.4%) 0 (0.0%) 0 (0.0%) 1(12.5%)
Metastatic disease
Bone 15 (51.7%) 8 (66.7%) 2(22.2%) 5 (62.5%) 0.109
Lung 9 (31.0%) 4 (33.3%) 3 (33.3%) 2 (25.0%) 0.913
Brain 8 (27.6%) 3 (25.0%) 3(33.3%) 2 (25.0%) 0.901
Liver 7 (24.2%) 1(8.3%) 4 (44.4%) 2 (25.0%) 0.170
Body mass index (kg/m?) 2&122')2 20.4+2.8 21(;12:'83)'5 1%1:*63)'1 0.180
Decrease rate of skeletal muscle mass _9(332135)8 _5(:3:11 15 )'8 _9'(::]1;16?'6 _18(n2=ig;1 0 0.151
Palliative prognostic index 3.5+1.3 3.1x1.4 3.8+1.2 3.6x1.2 0.440
KPS
100-80 1(3.4%) 0 (0.0%) 0 (0.0%) 1(12.5%) 0.096
70-50 25 (86.2%) 10 (83.3%) 8 (88.9%) 7 (87.5%)
40-30 3(10.3%) 2 (16.7%) 1(11.1%) 0 (0.0%)
Serum concentrations
Hemoglobin (g/dl) 10.7+2.4 11.1£2.5 10.1£2.2 10.8+2.5 0.718
Total lymphocyte count (/ul) 13004692 8164306 17401596 1530+812 0.002
Albumin (g/dl) 2.910.5 3.0£0.4 2.7+0.6 3.0£0.4 0.292
Transthyretin (mg/dl) 13.646.9 16.247.4 11.545.1 12.0£7.5 0.232
C-reactive protein (mg/dl) 3.8t3.5 3.314.5 4.6+3.2 3.7+2.0 0.203
Values represent meanztstandard deviation or n (%) where appropriate.
KPS: Karnofsky Performance Status.
Table 1: Baseline patient characteristics.
Palliat Med Hosp Care Open J Page 39
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tion in the 2™ week was 93.1% (95% CI 78-98%), and that in
the 4" week was 44.8% (95% CI 28-63%), in other words, the
end-of-study attrition rate was 55.2% (95% CI 37-72%). Sixteen
patients out of 29, 55.2% (95% CI 37-72%), were alive 4 weeks
after their enrollment. Two patients died within 2 weeks, and 3
patients were discharged to home and 11 patients died between
the 3™ and 4" weeks. Patients flow through the study is outlined
(Figure 1). The KPS improvement rate in the second week was
41.4% (95% CI 25-59%), while the maintained rate and deterio-
ration rate were 31.0% (95% CI 17-49%) and 27.6% (95% CI
15-46%), respectively.

We then divided the 29 patients into 3 groups with re-
gard to their changes of KPS score in the 2™ week: improving
KPS group (n=12), maintaining KPS group (n=9), and deterio-
rating KPS group (n=8). All items, except for total lymphocyte
count, were not significantly different between the 3 groups (Ta-
ble 1).

Assessed as eligible
n=43
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Waterfall plots of changes in KPS from baseline to the
2" week are shown in Figure 2. In the improving KPS group, all
of the 12 patients were alive 4 weeks after their enrollment and 3
patients were discharged to home between the 3 and 4™ weeks.
In the maintaining KPS group, 4 patients were alive 4 weeks
after their enrollment and 5 patients died between the 3" and 4%
weeks. In the deteriorating KPS group, 2 patients died within 2
weeks and 6 patients died between the 3™ and 4™ weeks.

Kaplan-Meier survival curves for overall survival of
the 3 groups are shown in Figure 3. Survival after enrollment
decreased with deterioration of KPS score. The difference in
survival rates between the 3 groups was statistically significant
(»<0.001).

Changes in KPS, nutrition indexes, calorie and protein
intake, and FAACT scores are shown in Table 2. Concerning
body mass index (BMI), all values in the improving KPS group

Did not consent

4-weeks
n =13 (44.8%)

n=14
Prospective observation
n=29
Withdrawn
Death:n=2
2-weeks
n =27 (93.1%)
Withdrawn
Discharge home: n =3

Death: n =11

Figure 1: Patients flow through the study. The percentage of patients who completed the
intervention in the second week was 93.1% (95% Cl 78-98%), and that in the 4" week
was 44.8% (95% ClI 28-63%). Sixteen patients out of 29, 55.2% (95% CI| 37-72%), were
alive 4 weeks after their enroliment. Two patients died within 2 weeks, and 3 patients were
discharged to home and 11 patients died between the 3rd and 4" weeks.
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Figure 2: Waterfall plots of changes in Karnofsky Performance Status (KPS) from baseline to the 2" week
are shown. The improvement rate in KPS in the 2" week was 41.4% (95% Cl).
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Figure 3: Kaplan-Meier plot (Log-rank p<0.001)

Kaplan-Meier survival curves for overall of three groups: the improving karnofsky performance
status (KPS) group (n=2), the maintaining KPS group (n=8). Survival after enrollment decreased
with deteriorating KPS (n=8). Survival after enroliment decreased with deteriorating KPS. The dif-
ference in survival rates among the three groups was statistically significant (p<0.001).

Baseline 2-weeks 4-weeks
KPS Total 50 (40-80) 60 (0-90) 10 (0-80)
(n=29) (n=29) (n=29) (n=26)*
Improving KPS 50 (40-70) 80 (60-90) 50 (10-70)
(n=12) (n=12) (n=12) (n=9)*
Maintaining KPS 50 (40-70) 60 (40-70) 10 (0-80)
(n=9) (n=9) (n=9) (n=9)
Deteriorating KPS 70 (50-80) 20 (0-50) 0 (0-10)
(n=8) (n=8) (n=8) (n=8)
. Total 20.1£3.2 20.3+2.8 20.8+3.1
2
Body mass index (kg/m?) (n=29) (n=26) (n=19) (n=7)*
Improving KPS 20.4+2.8 20.5+2.7 20.4+3.2
(n=12) (n=12) (n=12) (n=6) *
Maintaining KPS 21.2+3.5 20.0+3.4 23.310.0
(n=9) (n=8) (n=6) (n=1)
Deteriorating KPS 18.1£3.1 18.8+0.0
(n=8) (n=6) (n=1)
o Total -9.5+15.8 -8.3£15.2 -9.816.6
Decrease rate of skeletal muscle mass (%) (n=29) (n=23) (n=15) (n=6)*
Improving KPS -5.0£15.8 -5.9+14.8 -9.846.6
(n=12) (n=11) (n=12) (n=6)*
Maintaining KPS -9.3+16.6 -18.1£15.1
(n=9) (n=6) (n=3)
Deteriorating KPS -18.2114.0
(n=8) (n=6)
Total lymphocyte count (/ul) Total 13001692 13141714 11764651
ymphocy H (n=29) (n=29) (n=25) (n=16)*
Improving KPS 816306 9761364 8921285
(n=12) (n=12) (n=12) (n=9)*
Maintaining KPS 1740+596 1886862 1587 +889
(n=9) (n=9) (n=9) (n=6)
Deteriorating KPS 15304812 1043+273 127310
(n=8) (n=8) (n=4) (n=1)
) Total 2.9+0.4 2.7+0.6 2.7+0.7
Albumin (g/dl) (n=29) (n=29) (n=25) (n=15)"
Improving KPS 3.0+0.4 2.9+0.4 2.810.4
(n=12) (n=12) (n=12) (n=9)*

Palliat Med Hosp Care Open J Page 41
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Maintaining KPS 2.7+0.6 2.620.7 2.620.9
(n=9) (n=9) (n=9) (n=6)
Deteriorating KPS 3.0+0.4 2.6£0.4
(n=8) (n=8) (n=4)
’ Total 13.646.9 13.846.3 12.147.4
Transthyretin (mg/dl) (n=29) (n=29) (n=25) (n=15) *
Improving KPS 16.217.4 15.6+6.0 12.9+7.7
(n=12) (n=12) (n=12) (n=9) *
Maintaining KPS 11.545.1 14.046.1 10.9+7.5
(n=9) (n=9) (n=9) (n=6)
Deteriorating KPS 12.0+7.5 7.85.4
(n=8) (n=8) (n=4)
. ) Total 3.8+3.5 5.0£5.5 7.0£7.1
C-reactive protein (mg/dl) (n=29) (n=29) (n=25) (n=16)*
Improving KPS 3.314.5 2.8+2.8 5.2+4.8
(n=12) (n=12) (n=12) (n=9) *
Maintaining KPS 4.643.2 6.0£5.9 9.3+10.0
(n=9) (n=9) (n=9) (n=6)
Deteriorating KPS 3.71¢2.0 9.618.5 9.38+0.0
(n=8) (n=8) (n=4) (n=1)
Calorie /protein sufficiency rate (%) Total 56.0+24.7/71.3+35.2 64.1+36.6/75.5+45.4 56.4+43.1/63.9+48.6
P 4 ° (n=29) (n=29) (n=27) (n=16)*
Improving KPS 62.2+25.6/77.4+39.3 89.8+16.2/105.8+25.1 55.6+39.4/62.6+47.4
(n=12) (n=12) (n=12) (n=9)*
Maintaining KPS 60.0+24.4/77.0+34.1 63.8+29.0/75.5+36.3 66.4 +4 9.0/76.6+49.7
(n=9) (n=9) (n=9) (n=6)
Deteriorating KPS 42.0+20.6/55.9+28.7 13.1 £18.1/15.1£25.6 3.34£0.0/0.0+0.0
(n=8) (n=8) (n=6) (n=1)
) . Total 76.6+14.5/22.6+7.8 78.0+19.6/24.14£9.9 68.8+16.6/20.9+10.3
FAACT, Total/ Anorexia cachexia subscale (n=29) (n=29) (n=22) (n=11)"
Improving KPS 77.2+18.5/21.0+7.4 81.8+21.4/25.2 +10.6 66.1+12.6/19.1+8.9
(n=12) (n=12) (n=12) (n=7)*
Maintaining KPS 82.1+11.1/25.2+8.9 75.9+17.9/23.8+10.4 73.5+23.6/24.0£13.1
(n=9) (n=9) (n=8) (n=4)
Deteriorating KPS 69.5+8.3/21.94£7.2 63.5+12.0/19.0+2.8
(n=8) (n=8) (n=2)

Values represent median (range) or meantstandard deviation.

*: In the improving KPS group 3 patients were discharged to home between the third and fourth weeks.
KPS: Karnofsky Performance Status, FAACT: The Functional Assessment of Anorexia/Cachexia Therapy.

Table 2: Changes in KPS, nutrition indexes, calorie and protein intake, and scores of FAACT.

and maintaining KPS group were over 20.0 kg/m? throughout the
study. Concerning the decrease rate of skeletal muscle mass, all
values in the improving KPS group were under 10.0% through-
out the study. Changes in total lymphocyte count were incon-
sistent. Although changes in albumin and transthyretin (TTR)
trended downward, the values of transthyretin in the 2™ week
of patients in the maintaining KPS group temporarily increased.
Although changes in C-reactive protein trended upward, the val-
ues in the second week of patients in the improving KPS group
temporarily decreased. Calorie/protein sufficiency rate in the
second week of patients in the improving KPS group temporar-
ily increased, while that in the deteriorating KPS group highly
decreased. Scores of FAACT in the 2" week of patients in the
improving KPS group slightly improved.

DISCUSSION
To the best of our knowledge, this is the 1% report of a prospec-

tive observational study to explore the feasibility of investigat-
ing the effect of nutritional support for advanced cancer patients

Palliat Med Hosp Care Open J

in an inpatient hospice.

The present study indicates the feasibility of conduct-
ing trials to investigate the effect of nutritional support for ad-
vanced cancer patients in an inpatient hospice. Especially, the
percentage of patients who completed the intervention in the
second week was 93.1% (95% CI 78-98%). The end-of-study
attrition rate was 55.2% (95% CI 37-72%), similar to the result
of a previous study,” where it was 44% (95% CI 41-47%).

We must take into account frailty and short survival
in advanced cancer patients in designing multicenter random-
ized controlled trials in palliative care settings. Values of KPS,
blood tests, and calorie/protein sufficiency rate are more easily
obtained than those of body mass index and decrease rate of
skeletal muscle mass, because patients with impending death are
incapable of measurement of body weight and skeletal muscle
mass. Therefore, we consider that improvement of KPS score in
the second week is a candidate for a primary endpoint to min-
imize patient withdrawal due to death and progression of the
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underlying disease, despite the possibility of underestimation
the effects of nutritional support due to short observation pe-
riods. Furthermore, KPS is often affected by many other issues
(e.g. treatment of any reversible conditions unrelated to cancer
cachexia such as pneumonia) in addition to cancer cachexia,
while KPS is associated with nutritional and general status of
advanced cancer patients and is one of the most important fac-
tors to estimate them.

Results of the present study imply that advanced cancer
patients who recover their performance status may have longer
survival than those who do not, and that increased calorie and
protein intake by nutritional support may be linked to improve-
ment in their performance status and quality of life. However,
the association between calorie and protein intake, performance
status, and skeletal muscle mass is unclear as well as the deter-
minants of improving performance status and quality of life in
advanced cancer patients.

Skeletal muscle depletion has been uniformly a strong
predictor of survival independent of age, gender, stage, disease
site, and performance status in cancer patients.***® Tailored nu-
tritional support for selective advanced cancer patients with the
aim of keeping or gaining skeletal muscle mass, a kind of indi-
vidualized anti-cancer cachexia therapy, may be linked to better
performance status and longer survival even in palliative care.
In addition, it is necessary to consider the influence of age and
gender on performance status and skeletal muscle mass. Skeletal
muscle depletion is associated with aging in cancer patients,>
while the results on gender of previous studies have been in-
consistent. A study of advanced cancer patients concluded that
gender was not related to muscle wasting or gain,*® while male
pancreatic cancer patients lost more muscle and at an accelerated
rate compared with females.’!

Further research is needed to examine the relationship
between nutritional support and influence of age and gender on
performance status and skeletal muscle mass in advanced cancer
patients.

There are several limitations to be acknowledged. First,
the findings are not definitive and cannot be generalized because
it was a single-arm and single-institution study with a modest
sample size. This was a preliminary study, and a RCT to reveal
the effect of nutritional support for advanced cancer patients is
warranted. Second, there might be heterogeneity of interven-
tion and patient reaction. The intervention included encouraging
patients with feeding, offering dietary foods and supplements,
and administering parenteral nutrition; hence, the effects of
oral nutritional supplementation and those of parenteral nutri-
tion were mixed. We believe that the clinical implications were
not affected, however, because we administered “supplemental”
parenteral nutrition to patients who became unable to take suf-
ficient nourishment orally as usual care. Third, several subjects
consumed supplements, including high omega-3 fatty acids and
branched chain amino acids. The use of these supplements for
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formulation may lead to gaining skeletal muscle mass; the effects
of these should therefore be taken into consideration. Fourth, al-
leviating symptoms might have contributed to improvement in
performance status. However, we believe that the clinical im-
plications were not affected, because we usually do our best to
alleviate symptoms for every patient as a part of routine clinical
practice in an inpatient hospice. Fifth, the effects of long-term
nutritional support for advanced cancer patients are unclear due
to the 4 weeks of observation in the present study. Finally, we
initially calculated sample size needed as follows; given 80% of
completion rate this intervention was feasible; adequate sample
size was 39 with interval of 0.25 both side in 95% confidence
interval. Actually due to difficulty in recruitment, this study was
ended after a total of 29 patients were recruited.

CONCLUSION

The present study indicates the feasibility of conducting trials to
investigate the effect of nutritional support for advanced cancer
patients in palliative settings as well as the potentiality of the ef-
fect of nutritional support for them. Further research should be
conducted in the near future.
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