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Purpose: In 2018, the Act on Decisions on Life-Sustaining Treatment for Patients in Hos-
pice and Palliative Care or at the End of Life was implemented and the scope of official rec-
ognition for terminally ill patients was expanded. The purpose of this study was to investi-
gate the decisions made by patients with end-stage liver disease about their life-sustaining 
treatment in a clinical setting. Methods: The subjects of this study were patients with end-
stage liver disease hospitalized at a tertiary hospital in Seoul, Korea who wrote physician 
orders for life-sustaining treatment (POLST). Data collection was done using patients’ 
electronic medical records, and a retrospective analysis of POLST was conducted. Results: 
Among 101 patients, 18.8% were female and 81.2% were male, and their mean age was 
61.8 (±10.61) years. Sixty-three patients (62.4%) wrote their POLST by themselves. Three 
patients withdrew the POLST, of whom two did so for liver transplantation, and one did 
so for chemotherapy. Conclusion: This study shows that sufficient consideration of liver 
transplantation is needed for end-stage liver disease patients before making decisions on 
life-sustaining treatment. The self-determination of patients must be respected and effective 
guidelines are urgently needed.
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INTRODUCTION

As developments in medical science have led to a longer 

average lifespan, it has become more common for people to 

live longer despite being affected by various health conditions. 

Consequently, more people are suffering from psycho-social 

and functional issues for an extended amount of time, increas-

ing the need for palliative and life-sustaining treatment [1].

In Korea, the Act on Hospice and Palliative Care and Deci-

sions on Life-Sustaining Treatment for Patients at the End of 

Life (hereinafter referred to as the Act on Decisions on Life-

Sustaining Treatment) was passed in 2016 and came into 

force in February 2018 [2]. The subjects of the act include not 

only patients with carcinoma or similar conditions, but also 

those with AIDS, chronic obstructive pulmonary diseases, and 

chronic liver cirrhosis. As of 2019, the act extended coverage 

to all patients who are at terminal stages of illness or the end 

of life, regardless of their medical conditions [3].

Patients with chronic liver conditions frequently develop liver 

cirrhosis due to extended exposure to inflammation within the 

liver resulting from chronic hepatitis B, hepatitis C, or regular 

and excessive intake of alcohol or other materials toxic to liver 

function. In Korea, the prevalence of liver cirrhosis is high, 

and it is one of the major causes of liver cancer [4,5]. As the 
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disease progresses, patients may experience symptoms such 

as pain from ascites, nausea, dyspnea, and edema, and suf-

fer from physical and mental pain due to peritonitis, variceal 

hemorrhage, and hepatic encephalopathy [6]. When a patient 

enters the terminal stage, at which point improvement of the 

condition cannot be expected, it is necessary to embark on a 

decision-making process regarding the administration of life-

sustaining care, including cardiopulmonary resuscitation, res-

pirators, endotracheal intubation, vasopressors, and hemodi-

alysis. Patients with end-stage liver disease tend to experience 

sudden, but irreversible deterioration in their conditions. The 

progression of the disease can be so fast that many patients die 

lacking time to receive sufficient treatment. Moreover, as there 

is no clear benchmark to determine the terminal stage of liver 

disease, sometimes patients decide to discontinue treatment 

even when it remains possible for their condition to improve 

[6]. Furthermore, there may be limitations in discussing deci-

sions on life-sustaining care in patients with chronic hepatic 

encephalopathy due to their impaired judgment or conscious-

ness and/or communication problems. Therefore, the medical 

team needs to provide ample time for deciding upon the direc-

tion of life-sustaining care while a patient retains the ability to 

make an informed decision, in order for patients with chronic 

liver disease to exercise their right to self-determination to the 

full extent [7].

Unlike other patients in terminal stages or hospice care, pa-

tients with chronic liver disease may expect meaningful recov-

ery through liver transplantation [8]. Therefore, many patients 

with severe liver conditions hope to receive a liver transplant. 

However, brain-dead liver donors are scarce, and the majority 

of patients are not able to receive a transplant [8]. Recent sta-

tistics show that among 1,200~1,500 liver transplants in Korea 

in a year, approximately 60% were from living donors, while 

17~28% were from brain-dead donors [8]. Patients register 

on the waiting list of the Korean Organ Network for Organ 

Sharing and wait for an appropriate brain-dead donor [6]. 

While the decision to transition to life-sustaining care does 

not mean forfeiting one’s position in the waiting list for a liver 

transplant, patients and their caregivers may misconstrue the 

decision as meaning that they are giving up on the possibility 

for a transplant [6]. Thus, end-stage liver disease patients need 

to have enough time to discuss these issues with their caregiver 

and to contemplate life-sustaining and palliative care, as well 

as possibly to receive a liver transplant [4].

It has been reported that between 7.1% and 11.0% of end-

stage liver disease patients request palliative care [4,9]. Despite 

the clinical significance of end-stage liver disease patients’ 

decisions on life sustaining care, little research has focused on 

these patients [9], and little research in Korea has investigated 

the decision-making practices related to the unique situation 

faced by end-stage liver disease patients.

Therefore, we aimed to study the decision-making prac-

tices of patients with end-stage liver disease regarding life-

sustaining care in the frontline clinical field after the Act on 

Decisions on Life-Sustaining Treatment came into force. We 

expect that our results will be utilized as baseline information 

for establishing policies and systems related to decisions on 

life-sustaining treatment that reflect the specific characteristics 

of end-stage liver disease.

METHODS

1. Design

This retrospective, descriptive survey was conducted to ana-

lyze decision-making practices regarding the discontinuation 

of life-sustaining treatment and the results of life-sustaining 

treatment in end-stage liver disease patients who wrote physi-

cian orders for life-sustaining treatment (POLST).

2. Subjects

The subjects of this study were patients who wrote POLSTs 

at general tertiary hospitals in Seoul from February 4, 2018, to 

August 31, 2018. The liver diseases of the patients analyzed in 

this study were hepatocellular carcinoma, liver cirrhosis, and 

hepatocellular carcinoma with liver cirrhosis.

3. Tools

The life-sustaining treatment research team, which in-

cluded the authors of this article, selected items for the report 

form with reference to the literature related to life-sustaining 

care [2,9]. We then designed a case report form based on the 

POLST and electronic medical records in the hospitals where 

the research was conducted. The following specific items were 
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included in the case report form:

1) General characteristics: gender, age, educational back-

ground, marital status, diagnosis, and other chronic comor-

bidities (e.g., diabetes, hepatitis, or renal disease).

2) Characteristics regarding POLST submission: the name 

of the patient or family member who completed the POLST; 

the reason why a family member prepared the paperwork; the 

patient’s status when the POLST was written (terminal pa-

tient or patient in hospice care); consciousness of the patient; 

ability to perform daily routines (Eastern Cooperative Oncol-

ogy Group [ECOG] performance status); ambulation status; 

instructions to discontinue life-sustaining treatment including 

cardiopulmonary resuscitation [CPR], artificial respiration, 

dialysis, or chemotherapy; the location where the POLST was 

prepared (outpatient care, inpatient care, intensive care unit, or 

emergency room); and willingness to enter hospice care.

3) The patient’s life-sustaining treatment regimen: life-sus-

taining treatment practices (CPR, chemotherapy, radiotherapy, 

dialysis, use of a respirator, liver transplant, or admission to 

intensive care unit) before and after writing the POLST.

4) The results of life-sustaining treatment: patient’s survival, 

additional appointments made by the patient and the circum-

stances of subsequent visits, location of death, and the num-

ber of days until discharge or death after the paperwork was 

completed.

5) For subjects who withdrew their POLST, the following 

factors were specifically analyzed: gender, age, the person who 

prepared the paperwork, the consciousness of the patient, the 

ability to perform daily routines, discontinued life-sustaining 

treatments (CPR, artificial respiration, dialysis, or chemother-

apy), the reason to withdraw POLST, and whether the patient 

died.

4. Data collection

This research was approved by the Institutional Review 

Board (2018-1533). We collected the data through electronic 

medical records and POLST after the request to review pa-

tients’ electronic medical records was approved. The period of 

data collection was from February 1, 2019 to April 30, 2019.

5. Data analysis

We analyzed the collected data using SPSS version 24 (IBM 

Corp., Armonk, NY, USA). For the general characteristics and 

characteristics regarding writing the POLST, we calculated the 

mean and standard deviation of each item in absolute terms 

and as percentages. Each item related to life-sustaining prac-

tices before and after POLST submission is similarly presented 

as an absolute number and percentage. For the number of days 

until writing the POLST after admission and until discharge 

after writing the POLST, the range and median are also pre-

sented.

RESULTS

1. General characteristics of subjects

The minority (18.8%) of the subjects were female, whereas 

Table 1. Characteristics of Subjects (N=101).

Characteristics Categories n (%) Mean±SD

Gender Female 19 (18.8)

Male 82 (81.2)

Age (yr) ＜50 10 (9.9)

50~59 34 (33.7)

60~69 36 (35.6)

≥70 21 (20.8) 61.8±10.6

Education ≤Elementary school 19 (18.8)

Middle school 11 (10.9)

High school 47 (46.5)

≥College 24 (23.8)

Marital state Married 91 (90.1)

Unmarried 10 (9.9)

Residential district Metropolitan area 65 (64.4)

Non-metropolitan area 36 (35.6)

Diagnosis LC only 16 (15.8)

HCC only 9 (8.9)

HCC with LC 76 (75.3)

Comorbidities* Hypertension 31 (30.7)

Diabetes mellitus 32 (31.7)

Hepatitis 70 (69.3)

Renal dysfunction 

(GFR＜60)

42 (41.6)

The number of 

comorbidities 

0 6 (5.9)

1 37 (36.6)

2 39 (38.6)

3 16 (15.8)

4 3 (3.0) 1.7±0.9

*Multiple response.
GFR: glomerular filtration rate, HCC: hepatocellular carcinoma, LC: liver 
cirrhosis.
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81.2% were male, with an average age of 61.8 (±10.61) years. 

Furthermore, 15.8% of the subjects were diagnosed with liver 

cirrhosis, 8.9% were diagnosed with hepatocellular carcinoma, 

and 75.3% were diagnosed with hepatocellular carcinoma with 

liver cirrhosis (Table 1).

2. Characteristics regarding POLST

Sixty-three of the subjects (62.4%) prepared their POLST by 

themselves, while the POLST was prepared by patients’ fam-

ily members in 38 cases (37.6%). Family members prepared 

the POLST for reasons including the patient’s diminished 

consciousness (24 cases, 63.2%) or drastic deterioration of the 

patient’s condition (7 cases, 18.4%). According to physicians’ 

determination of subjects’ condition, 31 were terminal patients 

(31.8%) and 70 were in hospice care programs (68.2%). All 

101 subjects (100%) refused cardiopulmonary resuscitation. 

Other life-sustaining treatment practices refused by patients 

included the use of respirators (97 cases, 95.5%), dialysis (86 

cases, 85.1%), and/or chemotherapy (67 cases, 66.3%). The 

average number of days elapsed from admission until the 

POLST was prepared was 13.4 (±22.3) days, with a range of 

0-134 days (Table 2).

3. Comparison of treatment before and after subjects’ 

decisions on life-sustaining care

After POLST submission, two out of three patients who were 

receiving chemotherapy discontinued chemotherapy, while 

one patient started a new chemotherapy regimen. Two of the 

eight patients receiving hemodialysis discontinued treatment, 

while two other patients began receiving hemodialysis as part 

of their regimen. Seven patients were using a respirator when 

their POLST was written. Four patients were weaned from a 

respirator as their condition improved, while two others were 

required to be placed on respirators. One patient was receiving 

radiotherapy at the time of writing the POLST. That patient 

discontinued radiotherapy, while two other patients began ra-

diotherapy. Prior to POLST submission, 10 patients were ad-

mitted to the intensive care unit (ICU), while only two patients 

were treated in the ICU after writing the POLST (Table 3).

Table 2. Characteristics of Physician Orders for Life-Sustaining Treatment 

(N=101).

Characteristics Categories n (%)

Decision maker Patient 63 (62.4)

Family 38 (37.6)

Reasons for family writing  

the POLST (n=38)

Consciousness change of 

patient

24 (63.2)

Change of patient’s condition 7 (18.4)

Unknown 7 (18.4)

Patient’s state End-stage 31 (30.7)

In dying process 70 (69.3)

Level of Consciousness Alert 49 (48.5)

Confused 31 (30.7)

Drowsy 12 (11.9)

Stupor 1 (1.0)

Coma or sedated 8 (7.9)

ECOG performance status 0 1 (1.0)

1 5 (4.9)

2 25 (24.8)

3 21 (20.8)

4 49 (48.5)

Ambulation Walking without assistance 4 (4.0)

Walking with assistance 12 (11.9)

Wheelchair 34 (33.6)

Stretcher 51 (50.5)

Refused treatment on POLST CPCR 101 (100.0)

Ventilator 97 (95.5)

Hemodialysis 86 (85.1)

Chemotherapy 67 (66.3)

Place where POLST was 

written

Ward 91 (90.1)

Intensive care unit 7 (6.9)

Outpatient department 1 (1.0)

Emergency room 2 (2.0)

Intent to use hospice care Yes 42 (41.6)

No 59 (58.4)

Days from hospitalization to 

POLST

Median (range) 5 (0~134)

M±SD 13.4±22.3

CPCR: cardiopulmonary cerebral resuscitation, ECOG: eastern cooperative 
oncology group, POLST: physician orders for life-sustaining treatment.

Table 3. Changes of Life-Sustaining Treatment (N=101).

Treatment n (%)

Changes of treatment after POLST

Continuation
n (%)

Discontinuation
n (%)

Addition
n (%)

CPCR 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Chemotherapy 4 (3.9) 1 (25.0) 2 (50.0) 1 (25.0)

Hemodialysis 10 (9.9) 6 (60.0) 2 (20.0) 2 (20.0)

Ventilator 9 (8.9) 7 (77.8) 0 (0.0) 2 (22.2)

Radiotherapy 4 (3.9) 1 (25.0) 1 (25.0) 2 (50.0)

Care in the ICU 12 (11.9) 10 (83.3) 0 (0.0) 2 (16.7)

CPCR: cardiopulmonary cerebral resuscitation, ICU: intensive care unit, POLST: 
physician orders for life-sustaining treatment.
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4. Results of life-sustaining treatment 

Thirty-three patients (32.7%) survived, while 68 patients 

(67.3%) died. After discharge, 22 patients (21.8%) became 

outpatients at the same institution, while 22 patients were 

transferred to other institutions. There were 14 (13.9%) emer-

gency room visits and 16 cases of readmission (15.8%). The 

duration between writing the POLST until the date of dis-

charge was 9.8 (±15.09) days on average, with a range from 

0 to 100 days. Among the 68 deceased patients, 62 (61.4%) 

died at the institution where they were originally treated, while 

six patients (5.9%) died at other locations. The duration from 

writing the POLST until death ranged from 0 to 287 days, 

with an average of 24.9 (± 51.5) days (Table 4). 

5. Additional analysis for subjects who withdrew 

their POLST

Three subjects withdrew their POLST. Two received liver 

transplants, while one went through chemotherapy (Table 5).

DISCUSSION

Through this research, we aimed to reach a better under-

standing of the current status of decisions on life-sustaining 

treatment made by end-stage liver disease patients in clinical 

practice, after the Life-Sustaining Care Decision Act came into 

force. 

We found that 62.4% of POLSTs were prepared by patients 

themselves, which is a higher proportion than has been re-

ported in other studies. In an analysis of data retrieved for a 

1-year period after the Act on Decisions on Life-Sustaining 

Treatment came into force, it was reported that the determina-

tions were made by the family in 67.7% of cases, while 32.2% 

of cases involved self-determination [10]. Another study that 

investigated who decided upon do-not-resuscitate (DNR) in-

structions, the patients made the final determination for them-

selves in only 1% of cases, while 47.2% of the cases were de-

termined by patients’ spouses and patient’s children made the 

decision in the other 47.2% of the cases [11]. In this study, the 

reasons why family members prepared POLSTs were changes 

in the patient’s consciousness and drastic deterioration of the 

patient’s condition. This result corroborates another finding 

that decision-making regarding DNR is related to irreversible 

deterioration of the patient’s condition [12]. Along with car-

cinoma, the progression of end-stage liver disease can show 

multiple cycles of recovery and deterioration [4]. Moreover, 

end-stage liver disease with hepatic encephalopathy can cause 

reversible changes in cognitive capacity. 

The finding that in 48.5% of cases, the patient was alert 

when the POLST was written implies that the acute deteriora-

tion phase had passed at the time of POLST preparation. The 

experience of patients with hepatic encephalopathy needs to be 

Table 5. Characteristics of Subjects Who Withdrew Physician Orders for Life-

Sustaining Treatment (N=3).

Characteristics Case 1 Case 2 Case 3

Gender Male Female Male

Age (yrs) 51 60 55

Decision maker Patient Family Patient

Level of consciousness Alert Confused Alert

ECOG performance status 1 3 2

Refused treatment on POLST

   CPCR Yes Yes Yes

   Ventilator Yes Yes Yes

   Chemotherapy NO Yes Yes

   Hemodialysis Yes Yes Yes

   Reason for withdrawal  

   of POLST

LT LT Chemotherapy

   Survival status Survival Survival Death

CPCR: cardiopulmonary cerebral resuscitation, ECOG: eastern cooperative 
oncology group, LT: liver transplantation, POLST: physician orders for life-
sustaining treatment.

Table 4. Results of Life-Sustaining Treatment (N=101).

Characteristics Categories n (%)

Life or death status Survival 33 (32.7)

Death 68 (67.3)

Follow up* (excluding death) Re-visit (yes) 22 (21.8)

ER (yes) 14 (13.9)

Re-admission (yes) 16 (15.8)

Transfer (yes) 22 (21.8)

The days from POLST to 

discharge (including death)

Median (range) 4 (0~100)

M±SD 9.8±15.1

Place of death (n=68) Our hospital 62 (61.4)

Others 6 (5.9)

The days from POLST to death 

(n=68)

Median (range) 6 (0~287)

M±SD 24.9±51.5

*Multiple response.
POLST: physician orders for life-sustaining treatment.
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considered in light of the specific characteristics of liver disease 

patients for each end-stage liver disease patient to be able to 

exercise their right to self-determination.

In this study, we found that it took 13.4 days on average for 

a POLST to be written after admission to the institution. Since 

the subjects stayed at the institution for 23.2 days on average, 

it can be deduced that about 10 days of life-sustaining treat-

ment had been provided in accordance with the POLST. This 

timing is late compared to a study reporting that decisions on 

DNR instructions for emergency room patients were made 

after 10 hours on average [13]. Since making earlier deci-

sions regarding life-sustaining treatment can extend the time 

that the patient is unburdened by meaningless treatment and 

prepare the patient for death with dignity, we believe that it is 

necessary to provide ample information on the Act on Deci-

sions on Life-Sustaining Treatment and to conduct a nation-

wide awareness-raising campaign.

However, for end-stage liver disease patients, who tend 

to experience repeated cycles of deterioration and recovery 

of their symptoms, more time is needed to decide on life-

sustaining care than is the case for patients with other life-

threatening illnesses, because they may expect the possibility 

of a curative liver transplant. Therefore, it is important to 

determine the transition points between current treatment, 

liver transplantation, and life-sustaining treatment. Such deci-

sions can be difficult, and the conceptions on the scope of life-

sustaining treatment may differ between the medical team and 

the patient’s family members [14]. Above all else, a patient’s 

will at the stage of hospice care must be respected. The inten-

tion of the Act on Decisions on Life-Sustaining Treatment was 

to protect patients’ autonomy, and doing so requires an open 

discussion with patients and their caregivers after providing 

them with realistic alternatives. 

In this study, 41.6% of subjects who wrote POLSTs provided 

positive responses regarding their willingness to utilize hospice 

care. In contrast to a previous study reporting that only 13.8% 

of terminal cancer patients opted in for the use of hospice care 

[10], our findings reflect changes in recognition of the pos-

sibility of using the hospice care system. Appropriate and ear-

lier implementation of palliative care in a hospice setting may 

reduce the frequency of admissions and visits to emergency 

rooms among patients suffering from chronic illness, which 

could reduce medical expenditures [14]. Medical teams must 

engage in appropriate communication so that the decision-

making process reflects the opinions, values, and preferences 

of end-stage liver disease patients awaiting liver transplants 

and their families without prejudice. Furthermore, the medical 

team should be able to guide such patients and their caregivers 

through the process properly. Moreover, medical institutions 

should actively promote and support the submission of ad-

vanced treatment directives and the use of hospice care.

We also found that most life-sustaining treatment contin-

ued even after the POLST was written. The two subjects who 

sought additional life-sustaining treatment after written their 

POLSTs (respirator use, dialysis, and ICU care) were patients 

who received a liver transplant from brain-dead donors. It is 

a meaningful result that life-sustaining treatments that were 

deemed unnecessary or refused as part of the POLST became 

essential treatment again upon transplantation. Based on these 

findings, medical teams need to guide patients who require 

liver transplantation and their family members to discuss and 

make the decision, based on the progression and prognosis of 

the disease and the potential liver transplant.

Thirty-three (32.7%) of the patients in this study survived, 

while more than twice as many (68; 67.3%) died. The ob-

servation that 62 (61.4%) of the 68 deaths occurred at the 

institution where the patient originally sought treatment un-

derscores the need for medical institutions to prepare and plan 

life-sustaining treatments for end-stage liver disease patients. 

Each patient requires care for his or her distinct physical 

symptoms, such as pain, dyspnea, ascites, hemorrhage, and 

edema, as well as for emotional issues such as anxiety, depres-

sion, and a sense of regret, in addition to various complica-

tions that come with the disease. Therefore, approaches to 

palliative care through the hospice system, as well as various 

life-sustaining treatment regimens, should be given sufficient 

consideration. Moreover, medical institutions should make 

extensive efforts to offer a variety of care options actively.

The probability of regretting or withdrawing decisions on 

life-sustaining care increases when a patent has insufficient 

information on life-sustaining treatment or confusion in terms 

of their values [15], as well as when conflict exists between 

family members in the decision-making process on life-

sustaining treatment or family members have significant dif-
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ferences of opinion on the direction of hospice care [16,17]. 

In contrast, the probability of revocation was found to be low 

when the patient made his or her own decision [16]. In many 

instances, patents reversed their decisions on life-sustaining 

treatment after they rendered their decisions, creating dispari-

ties between the treatments that patients officially authorized 

and the treatments that they actually received [18-20]. 

Among the three subjects who withdrew their POLST, two 

survived after receiving a liver transplant from a brain-dead 

donor, and the remaining one died after undergoing chemo-

therapy. The characteristics of each patient before revoca-

tion (e.g., consciousness and ECOG performance status) were 

similar. When a patient writes a POLST, he or she makes the 

decision to stop or suspend life-sustaining treatments, a cat-

egory that does not include liver transplantation. Most end-

stage liver disease patients are on the waiting list for a full liver 

transplant from a brain-dead donor. Should a donor surface 

to provide the patient with a suitable liver, the patient with-

draws his or her POLST, and then begins the procedure for a 

liver transplant. When the POLST is withdrawn, all the life-

sustaining treatments for which discontinuation was requested 

become essential treatment for the patient.

Therefore, medical teams should provide sufficient explana-

tion on the benefits, risks, value, and the likelihood of a liver 

transplant. After doing so, they need to support the choices 

made by the end-stage liver disease patient and establish sys-

tematic measures to ensure understanding between patients, 

caregivers, and medical professionals in terms of treatment 

goals. Intensive efforts such as organizing interdisciplinary 

teams composed of a wide range of professionals with ample 

knowledge and clinical experience in treating end-stage liver 

disease patients, discussing surgical methods with experts in 

liver transplant procedures and palliative care, and creating 

smooth channels of communication within the team and pre-

paring effective guidelines.
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