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Background: Patients and their family have resistance in withholding parenteral nutrition (PN) when
patient become unable to intake food in the end-of-life. We aimed to investigate whether the preference
for PN is changed after receiving an individual education about the risk and benefit of PN. Additionally, we
focused on the preferences of patients and their family and why they prefer it about the nutritional support
in the end of life.

Methods: This is prospective study. Patients are eligible if they cannot tolerate oral intake and enteral
feeding and have Palliative Performance Scale (PPS) <50% due to progressive cancer. After informed
consent, investigators educated patients and family for an hour using the handouts. Then, patients decided
if they will receive PN. Quality of life (QOL) was checked by European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C15-PAL) weekly during 3 weeks.
Symptoms related to fluid overloading or dehydration was surveyed weekly also. A social anthropologist
participated as an observer or interviewer during whole process of this study.

Results: After education, 12 patients (80%) chose to keep receiving PN and 3 patients (20%) changed their
decision from PN to minimal hydration among the 15 patients. More calories were administered to patients
who chosen PN (median 1,042.2 vs. 324.3 Kcal/day, P<0.001) for initial 7 days. Overall survival, scores of
QLQ-C15-PAL, and symptoms were not different with or without PN. According to the anthropologist,
medical staffs regard PN as complex medical treatments, while patients and family recognize it as meal rather
than medicine.

Conclusions: Most patients and family prefer to receive PN despite its potential harm and marginal
benefit. An in-depth discussion about prognosis and aim of care must be preceded before a decision whether

to receive PN can be made.
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Introduction

It is natural process that a cancer patient cannot eat food
when the disease gets worse and gets closer to the end of
life. Apart from that fact, patients and their families feel
hard to accept or understand that patients cannot eat well
again. It is a part of routine medical practice to administer
parenteral nutrition (PN) to patients who cannot tolerate
oral or enteral nutrition. PN administration may help
improve clinical outcome in critically ill patients (1).
However, accumulating evidences suggests that PN does
not prolong survival periods of advanced cancer patients
who cannot tolerate oral and enteral feeding at the end of
life (1-4). On the other hand, some data support the supply
of PN by improving the patient’s quality of life (QOL)
and performance status in some advanced cancer patients
(5,6). Thus, there is still controversy about administering
PN in advanced cancer patients. Actually, many physicians
administer PN to patients with advanced cancer in real
practice (7).

Previously, we conducted a randomized phase II trial
to assess the effectiveness of fluid therapy or intensive
nutritional support on survival in patients with advanced
cancer who cannot be nourished via enteral route (8).
The study ended prematurely because many patients and
families had resistance in withholding PN when the patient
became unable to intake food. Median survival period was
not statistically different (8 days in fluid group vs. 13 days in
PN group, P=0.982 by log-rank test).

Therefore, we designed this study focusing on the
preferences of patients and their family about the nutritional
support in the end of life. We aimed to investigate whether
the preference of patients or families for PN is changed
after receiving an individual education about the possible
risk and benefit of PN. Additionally, we tried to investigate
the preferences of patients and their family and why they
prefer it about the nutritional support in the end of life.
A social anthropologist participated as an observer or an
interviewer during whole process of this study before
the consent. He interviews patients, family members and
medical staffs in an anthropological approach to find out the
real reason for making such a decision about the artificial
nutrition.

We present the following article in accordance with the
MDAR reporting checklist and Checklist of MORECare
Statement (available at http://dx.doi.org/10.21037/apm-20-
269).
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Methods

This is pilot study to investigate prospectively whether the
preference of patients’ or families for PN is changed after
receiving an individual education about the possible risk
and benefit of PN. Study was performed in Hospice and
Palliative care Unit of Seoul Medical Center from March 1%
0f 2014 to 31" of December of 2014.

Patients

Patients are eligible if they: (I) are aged >20 years old, (II)
cannot tolerate oral and enteral feeding, (IIT) have Palliative
Performance Scale (PPS) <50% due to progressive cancer.
Patients are excluded if they: (I) have any possibility of
improvement of cancer, (II) have functioning bowels (can
tolerate enteral nutrition via feeding tube or ostomies), (I1I)
have serious electrolyte imbalance that is expected to lead to
life-threatening if not corrected immediately.

Study procedure
The scheme of the study is presented as Figure 1. Eligibility

was screened within 14 days from admission to palliative
care unit. If patient sign consent, investigators educate
patients and family for about an hour using the handouts
that describes the risk and benefit of artificial nutrition
in end-of-life. Then, patients and family had enough
time to discuss each other and with investigators. Within
24 hours from education, they met the investigator again
and notified about the decision whether to receive or not
to receive PN. PN arm received ready-to-use PN solution,
fluid arm received crystalloid or dextrose water fluid. When
they made the choice, we changed (or maintained) the
prescription immediately according to the decision about
PN. Study continued until patients’ death or withdrawal
of consent. At the time of consent, we measure height
and weight of patient and collect the latest results of
complete blood test and biochemical test to determine
nutritional status. The anthropologist visited palliative
care unit 2 weeks in advance and provided fellowship with
unrelated conversations about the subject of nutrition
with patients, families and medical staffs. Then, after a
trust relationship is formed, they talked about the artificial
nutrition. Anthropologists organized the contents and
informed research team. The protocol was approved by
the institutional review boards of Seoul Medical Center
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Figure 1 Scheme of the study. Participants are randomized within
14 days from admission to palliative care unit. Then, education and
discussion were performed by study staff with patient and families.
After decision about whether to receive PN, QOL and symptom
were surveyed every 7 days until patient’s death. PN, parenteral
nutrition; QOL, quality of life; PPS, Palliative Performance Scale.

(No. SMC2014-002) and performed in accordance with the
principles of the Declaration of Helsinki (as revised in 2013)
and the Good Clinical Practice Guidelines defined by the
International Conference on Harmonization. All patients
provided written, informed consent before enrollment.

Study end points

The primary end point is to determine the changes in
preference of patients and families for PN or fluid supply
by education about artificial nutrition and hydration of end-
of-life. Secondary endpoints are: (I) QOL that was checked
by EORTC QLQ-C15-PAL weekly until 3™ weeks,
(IT) severity of symptoms related to fluid overloading or
dehydration was surveyed by Seoul MC-PAL-Q7-PN
weekly (see Figure SI), and (III) the content of interview by
anthropologist. EORTC QLQ-C15-PAL consists of four
domains; three items of physical functioning, two items of
emotional functioning, nine items of symptom scale, one
global QOL item. The result was summarized according to
scoring manual (9,10). The questionnaire Seoul MC-PAL-
Q7-PN consists of seven items that can be answered on four
Likert scales about severity of each subjective symptoms.
Each item describes the following symptoms: (I) abdominal
distension, (II) vomiting or reflux symptom, (III) sense of
phlegm stuck in throat, (IV) edema of limbs, (V) fatigue,
(VI) sense of hunger, (VII) drying of mouth and throat. The
items 1 through 4 refer to symptoms associated with over-
hydration, while items 5-7 refer to dehydration-related
symptoms. The questionnaire was analyzed by comparing
the sum of items 1 to 4 and the sum of 5 to 7 at each visit
as converted to 100 points. The higher score means more
severe symptom. Additionally, total administered calorie per
days was calculated during the first week per each patient
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from the next day of decision.

Statistical analyses

The demographic and clinical parameters are analyzed
by descriptive statistics. The symptom survey and the
administered calorie for initial 7 days in two arms were
compared by Mann-Whitney U test as they had non-
parametric distribution. Overall survival was analyzed by
Kaplan-Meier survival analysis and compared using log-
rank test. The mean value of QOL score and symptom
score were compared by Student’s z-test. All statistical
analyses were conducted using Microsoft Excel 2013 and
SPSS version 21.

Results

Total 22 patients met eligibility criteria. Among them, 18
patients and their families agreed to participate study and
signed informed consent. The baseline characteristics of
participants are presented at Tzble 1. The median age is
72.5 (44.1-88.2) years. In anthropometric data, patients
had considerably low body mass index (BMI). At the time
of consent, 15 patients (83.3%) are receiving PN and three
patients are receiving within 1-liter fluid (Figure 2).

Patients’ choices about PN

The change of preference of patients’ or families for PN
after receiving an individual education about the possible
risk and benefit of PN is presented at Figure 2. Twenty
percent (n=3) of patients and their families (group A2)
changed their mind from receiving PN to fluid only by
education. Consequently, 12 patients (Al) chose to keep
receiving PN and six patients (A2 + B) received only fluid
administration. Regarding the insight about the prognosis,
nine patients (75%) among the group Al recognized that
they are in terminal state. In group A2 and B, all 6 patients
had complete awareness about their disease stage and
prognosis. When we look closely at the three who changed
their minds in group A2, one of them is a 82-year-old
female patient with gastric cancer had complete insight
about prognosis said, “I have done all I bave to do in my life,
and I want to go naturally because I have no regrets anymore”.
Another 62-year female patient with colon cancer said, “It is
beartbreaking to break up with my family, but I am afraid that
maybe I will extend a painful period”. The last one, 88-year-
old male patient with gastric cancer could not speak and his
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Table 1 The baseline characteristics of participants

Characteristics Value

Demographic, clinical
characteristics, n (%)

Total number 18 (100.0)
Sex
Male 6 (33.3)
Female 12 (66.7)
Type of cancer
Colon/rectum 6 (33.3)
Stomach 5(27.8)
Pancreas 2 (11.1)
Genitourinary 2(11.1)
Biliary 1(5.6)
Breast 1(5.6)
Lung 1(5.6)
PPS
50% 7 (38.9)
40% 3(16.7)
30% 8 (44.4)
Anthropometric data, mean (+ SD)
Height, cm 157.9 (x7.0)
Weight, kg 50.6 (+10.7)
BMI, kg/m® 20.2 (+3.6)

PPS, Palliative Performance Scale; BMI, body mass index.

eldest son decided to stop PN reflecting the patient’s intent
to avoid meaningless medical procedures.

QOL and symptom scale
The QOL was evaluated using EORTC QLQ-C15-PAL.

Overall, there were many missing data because many
participants were unable to answer the questionnaire due to
poor general condition. In the result of each domains of the
EORTC QLQ-CI15-PAL, the global health scale, physical
and emotional functioning were not different according
to study groups (with or without PN) (see Figure S2). The
summary of symptom survey reflecting fluid overloading
or dehydration symptom (Seoul MC-PAL-Q7-PN) was
presented at Tuable S1. Generally, dehydration-related
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Figure 2 Patients’ choice at baseline and after education. At the
point of consent, 15 patients (group A, 83.3%) are receiving PN
and 3 patients (group B) are receiving less than 1 liter of 5%
dextrose water. After education, 12 patients (group Al, 80%) chose
to keep receiving PN and 3 patients (group A2, 20%) changed
their decision from PN to minimal hydration among the group A.
All of the group B patients did not want to receive PN still. PN,

parenteral nutrition.

symptom (fatigue, sense of hunger, and drying of mouth
and throat) was more severe than overhydration-related
symptom in every study day. The symptoms between two
groups are not significantly different at all study days.

Administered calories and survival

The total administered calories during initial 7 days from
the next day of decision were calculated. In PN arm,
median value of total calories administered per patients for
a day was 1,042.15 and 324.30 Kcal/day in fluid arm. The
difference was statistically significant (P<0.001, Mann-
Whitney U test). The overall survival for all patients was
21 (95% CI: 7.1-34.9) days. According to PN
administration, the median survival was 21+5.2 days in the
PN arm and 13+9.2 days in fluid arm (P=0.910, log-rank
test). The Kaplan-Meier plot of survival in two groups was
presented at Figure 3.

Anthropologist’s report and contents of representative
interview

Anthropologist’s report

The family caregivers and patients were greatly influenced
by visuality of PN fluid. They perceived the PN bag and
infusion line as an object to confirm that the patient was
connected to somewhere (food supply). This phenomenon
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Figure 3 Kaplan-Meier survival curves according to artificial
nutrition choices. One patient in PN group survived more than
6 months. The median survival was not statistically different
between two groups (P=0.910, log-rank test). PN, parenteral

nutrition.

can be called “funnel theory”; the conclusion is always the
same regardless of the evidence and the logical reasoning.
If the condition of patient is fair, they thought it is by virtue
of PN. On the contrary, if condition were bad, they thought
patients should receive PN to improve condition. Most of
them also accept hospice as a treatment and think that if
it fails, they die. Their idea of “good death” is mainly “go
comfortably without pain”. This method of recognition
can serve as a reason for not giving up PN until just before
death. If there is a clear perception of hospice, though small
in number, PN is recognized as a meaningless treatment
and rejected. In reality, where most modern people’s dying
places are hospitals and medical facilities, hospitals are
mistaken for “vacuum medical spaces”. Rather, the hospital
is a mixed space where rituals, acts, and values are mixed
in the home where the death was experienced before. The
representative statements of patients, families, and medical
staffs are introduced below.

Patients’ statement

Many patients had strong confidence in PN fluid and relied
on it. One 62-year-old man with colon cancer said that “I
think that (PN fluid) is not a kind of medical treatment. That is
a meal replacement”. Another 76-year-old lady with head and
neck cancer believed that PN was prolonging her life. She
disclosed that “I think, PN is prolonging my life. Though it
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causes some troublesome symptoms, I want to keep receiving that.
However, if my cancer symptoms are not improved, I would stop
the PN and go home to die”.

Families’ statement

They thought it was cruel to inform their loved one that
we would stop PN. A wife of 58-year-old male patient
spoke that “It is too cruel to tell him (patient) that I will going
to cease his meal. I can’t do that”. Many families did not want
to discuss about ceasing PN with patient because they were
afraid to inform the patient about the life expectancy.

Medical staffs’ statement

One resident doctor stated that “Intravenous administration
of fluid or PN is specialized medical treatment. We need regular
blood test for safe use of PN to monitor electrolyte imbalance
or metabolic abnormalities related to PN. It may cause or
aggravate undesirable symptom like reflux in patient with bowel
obstruction”. A regular nurse said that “Patients and caregivers
are assured that a white liquid (means lipid-containing PN) is
connected to the body. It seems they equate it with cooked rice”.

Discussion

"This study tried to investigate whether individual education
can change patients and families’ preferences about artificial
nutrition in end of life. Education for an hour could not
completely change patients’ preferences for PN. However,
about 20% changed their mind from PN to simple
hydration after education. Length of survival and QOL
were not different with or without PN. Insight into their
disease status and prognosis and understanding about the
goal of hospice care may be associated with the decision
to stop receiving PN. We want to show the possibility
that education can change the preference of patients and
families for PN by this study. We also tried to look into
their true intentions why they would make such a decision.
An anthropological approach helped us to find their minds
without patient-doctor interactions.

There is no firm data supporting the artificial nutrition
and hydration at the end of life of advanced cancer
patients (11). Therefore, experts recommend not to give
PN to terminally ill patients (3). But on the contrary, subset
of patients with advanced cancer certainly exists who derives
benefits from PN (12-14). Several studies reported long
term survival among patients with good performance status,
slowly progressing tumor, and especially who is receiving
PN because of gastrointestinal obstruction due to cancer.
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Therefore, the major clinical guidelines recommend that
PN supply should be considered only for patients whose
survival is expected to be more than a few months (1,2).
However, it is very difficult and incorrect to estimate the life
expectancy of advanced cancer patients. Thus, whether to or
not to give PN to advanced cancer patients is complicated
issue to decide.

In previous trial, we failed to meet the target number
of patients because many patients and families did not get
away from the idea that the patient could starve to death (8).
From the failed study, we learned that the decision about
PN on the end of life cannot be determined solely by
the medical utility of it, but rather by the emotional or
psychological needs of the patients and the families.
Therefore, we planned this study to see if we could change
the decision about PN by educating patients and caregivers
about the role of PN in last days of life. Percentage (20%)
itself may not be accurate because of the small number of
this study, but it is clear that some patients have changed
their minds not to receiving PN after being educated.
Actually, three patients (or family) wanted to stop to be
administered PN after receiving an education. Two of
three patients had complete insight to their disease and
understand goal of hospice care. Thus, better understanding
of the prognosis of the patient’s own illness and the goal of
hospice care seems to increase the likelihood of choosing
not to receive PN.

Surprisingly, according to the anthropologist’s report,
patients think PN is a ‘liquid meal’ rather than a medical
treatment. Most of patients and families thought that
hospice is a kind of medical treatment and death means
a failure of medicine including hospice. Based on this
perception, the patients and family cannot accept stopping
the PN even in the last days of their life. Investigators
found that patients and families need to fully understand
the goals and implications of hospice care based on accurate
information about disease status and prognosis of the
patients so that they can decide whether or not to receive
PN. If they do not understand the meaning and purpose
of hospice care, they are willing to take PN regardless of
the benefit of it although they know the condition and
prognosis. Through an anthropological approach, we could
hear what patients did not want to say to the medical staff
or hospice team. Hospice team members should spend
time with their patients and their families to engage in in-
depth conversations and help them understand the goals of
hospice care so that they can make the right decisions by
reflecting their wishes.
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Jung et al. Preference for PN in hospice

Our study has several limitations. First, most of
participants (83.3%) were already receiving PN at the time
of consent. It may be more likely to be more distressing
for the patients and families to withdraw than to withhold
the PN. It may have been more painful to stop PN that
they already receiving than not to receive from the first
time at all. If we educate patients and family immediately
after admission, they may more preferred not to receive
PN. Second, method of education may not be optimal. We
used conventional handouts and short lecture. It may be a
better way for patients and families to understand, such as
video or mobile platforms that able real-time interactive
question and answer, than the traditional lecture method.
Additionally, 1 hour may be not sufficient time to fully
understand complex medical procedures such as PN. Third,
this study was undertaken in palliative care unit of general
hospital. This condition makes us difficult to draw universal
answer for PN in hospice setting. The decisions might
be different among the patients in the home hospice or
independent hospice facility. Fourth, due to time and fund
limitation, our population is quite small.

In conclusion, we were convinced that not providing PN
in hospice was not the only answer from this study. From
the anthropological approach, we found that withholding
or withdrawing of PN is not only a medical problem but
also a cultural, humanistic, and psychological decision.
Prior to make decision about PN, we should discuss for
a sufficient time with patient and families about disease
status, prognosis, goal of care, and concerns and wishes of
them. Only then we can make the right decision about the
artificial nutrition.
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Supplementary

Not at All A Little Quite a Very

Bit Much

| feel my stomach is full without eating.

Itis hard because of symptoms of vomiting or frequent

reflux.

It is hard because of the feeling that the phlegm is stuck in

the neck and does not come out well.

It is uncomfortable with swelling of arms or legs

| have no energy all day.

| feel hungry.

| feel uncomfortable because my mouth and throat is dry.

Please fill in your name, birthday, and today

Name:
Birthday: (year) (month) (day)
Today’s date: (year) (month)  (day)

Figure S1 Seoul Medical Center Palliative Questionnaire 5-parenteral nutrition (Seoul MC-PAL-Q5-PN)*. We are interested in some
things about you and your health. Please answer all of the questions yourself by circling the number that best applies to you. There are no
“right” or “wrong” answers. The information that you provide will remain strictly confidential. *, This is not the material used in actual

study, but is translated into English to help readers understand it. The original form is written in Korean.
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Figure S2 The trend of each domains of EORTC QLQ-C15-PAL over time in all participants shows many participants were unable to

answer the questionnaire from the first visit, and even more people were unable to respond to the questionnaire as time passed. There was
no sign of difference according to study groups.



Table S1 The result of Seoul MC-PAL-Q7-PN: summary of symptom survey reflecting over-hydration or dehydration symptoms

Visit 1 (n=17) Visit 2 (n=9) Visit 3 (n=8) Visit 4 (n=6)
Over-hydration score (median) 50 62.5 65.7 50
P value* 0.799 0.333 1.000 0.800
Dehydration score (median) 66.7 83.3 83.3 58.4
P value* 0.799 0.677 1.000 0.800

*, Difference of distribution between two study groups by Mann-Whitney U test. P value less than 0.05 is considered significant.
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