
Copyright © 2023 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1226-3303
eISSN 2005-6648

http://www.kjim.org

ORIGINAL ARTICLE

Korean J Intern Med 2023;38:758-768
https://doi.org/10.3904/kjim.2023.160

Antibiotics use patterns in end-of-life cancer  
patients and medical staff’s perception of  
antimicrobial stewardship programs
Min Kwan Kwon1, Kyung Hwa Jung2, Sungim Choi3, Hyeonjeong Kim1, Chang-Yun Woo1, Mingee Lee1,  
Jeong Geun Ji1, and Hyo-Ju Son2

1Department of Internal Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul; 2Department of Infectious Diseases, 
Uijeongbu Eulji Medical Center, Eulji University School of Medicine, Uijeongbu; 3Division of Infectious Diseases, Department of Internal Medicine, 
Dongguk University Ilsan Hospital, Goyang, Korea

Background/Aims: While most cancer patients with end-of-life (EOL) care receive antibiotic treatments, antibiotic use 
should be decided appropriately considering the benefits, side effects, resistance, and cost effects. Antimicrobial stewardship 
programs (ASP) are important for patients with EOL care, but there is limited study analyzing actual antibiotic use in EOL care 
and the perceptions of Korean medical staff.
Methods: Electronic medical records of 149 deceased cancer patients hospitalized in the medical hospitalist units at Asan 
Medical Center in Seoul from May 2019 to September 2021 were reviewed. Basic information, antibiotic use, duration, and 
changes were investigated. We surveyed medical staff’s perceptions of antibiotics in cancer patients with EOL.
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INTRODUCTION

Terminal cancer patients often experience infectious com-
plications toward the end of their lives. Consequently, many 
end-of-life (EOL) cancer patients who are hospitalized con-
tinue to receive antibiotics until their passing [1-3]. Even 
when physician orders for life-sustaining treatment (POLST) 
dictate minimal treatment, antibiotics are frequently admin-
istered continuously as an exception [4]. The common rea-
sons for the ongoing administration of antibiotics to EOL 
cancer patients include: (1) presence of an actual infection 
in the patient; (2) difficulty in determining whether patients 
are infected because typical symptoms of infection such as 
fever or elevated inflammatory markers can also manifest 
in non-infected cancer patients; and (3) medical staff may 
feel guilty if a patient deteriorates or dies after discontin-
uing antibiotics. In addition to these three reasons, various 
factors contribute to the continued use of antibiotics, such 
as caregivers’ requests [5].

Antibiotic use is associated with adverse drug effects, 
drug interactions, injection site inflammation, intravenous 
catheter-related infections, Clostridioides difficile infec-
tion, and the emergence of multidrug-resistant organisms 
(MDRO) [1,2,6]; therefore, antibiotics should be adminis-
tered cautiously in EOL care, which prioritizes patient com-
fort over cure. Accordingly, the Infectious Diseases Society 
of America has recommended implementing antimicrobial 
stewardship programs (ASP) for EOL patients [7].

There are limited studies on antibiotic use in patients 
nearing death in Korea. In 2006, one study reported that 
84.4% of terminal cancer patients received antibiotics with-
in a month of their death, with 63.8% continuing to receive 
antibiotics until their last day [1]. Another study found that 

90.6% of patients continued to receive antibiotics after their 
POLST decision and 60.1% received antibiotic combination 
treatment [8]. A recent nationwide multicenter cohort study 
found that 88.9% of terminally ill patients received antimi-
crobial agents during the last two weeks of their lives [9]. 
Of these patients, 63.6% received inappropriate antibiotic 
treatment [9]. However, no studies to date have assessed 
the medical staff’s perception of antibiotic use in EOL pa-
tients, particularly among internal medicine residents, spe-
cialists, and hospitalists who primarily manage hospitalized 
patients.

This study aimed to evaluate the pattern of antibiotic use 
in hospitalized cancer patients receiving EOL care and deter-
mine whether there were changes in antibiotic use patterns 
before and after POLST decisions. Additionally, we investi-
gated the perceptions of medical staff who prescribe and 
administer antibiotics to EOL cancer patients.

METHODS

Patients and study design
We identified patients with cancer who passed away in the 
internal medicine hospitalist units at Asan Medical Center 
(Seoul, Korea) between May 2019 and September 2021. In-
ternal medicine hospitalist units, in comparison to oncology 
wards, tend to admit cancer patients who are in an acute 
and severe disease state, typically via the emergency room. 
Conversely, oncology wards tend to admit a higher number 
of cancer patients who are scheduled for chemotherapy and 
are discharged after treatment. Cancer patients under the 
care of internal medicine hospitalist units have a higher mor-
tality rate due to the severity of their illness and higher like-

Results: Of the 149 cancer patients with EOL care, 146 (98.0%) agreed with physician orders for life-sustaining treatment 
(POLST). In total, 143 (95.9%) received antibiotics, 110 (76.9%) received combination antibiotic treatment, and 116 (81.1%) 
were given antibiotics until the day of death. In a survey of 60 medical staff, 42 (70.0%) did not know about ASP, and 24 
(40.0%) thought ASP was important in EOL care. Nineteen doctors (31.7%) discussed the use or discontinuation of antibiot-
ics with patients or caregivers when writing POLST, but only 8 patients (5.6%) stopped antibiotics after POLST.
Conclusions: Most cancer patients with EOL care continue to receive antibiotics until just before their death. A careful ap-
proach is needed, considering the benefits and side effects of antibiotic use, and the patient’s right to self-decision. It is nec-
essary to actively improve awareness of ASP and its importance for medical staff.

Keywords: Antimicrobial stewardship; Terminal care; Advance directives; Medical staff; Perception
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lihood of complications. Patients were excluded if they (1) 
died within 48 hours of admission, (2) were hospitalized for 
more than 30 days, or (3) had hematologic malignancies. 
We retrospectively reviewed the electronic medical records 
to gather their basic information, evidence of infection, an-
tibiotic use, and patterns of antibiotic use before and after 
the POLST decision. From September 12 to 23, 2022, we 
conduced a web-based, self-administered questionnaire 
to assess medical staff’s perceptions regarding antibiotic 
administration and use in EOL cancer patients. The ques-
tionnaire was modified based on a previous relevant study 
[5]. We targeted internal medicine residents in Asan Med-
ical Center and internal medicine specialists (hospiatalists 
and non-hospitalists), and total number was 114. We sent 
an online-based survey link to them via text messages and 
e-mails. The responders were anonymized, and only one re-
sponse from each participant was accepted. There was no 
compensation provided for participating in the survey. In or-
der to increase response rates, we sent a reminder to each 
participant on the seventh day following the initial request 
to complete the questionnaire (Supplementary Table 1).

Table 1. Baseline characteristics of hospitalized EOL cancer 

patients

Characteristic Value (n = 149)

Age (yr) 66 (59–73)

Sex, male 87 (58.4)

Underlying cancer

Esophagus, stomach, colon 37 (24.8)

Liver, biliary tract, pancreas 39 (26.2)

Lung 39 (26.2)

Urogenital system, gynecologic system 10 (6.7)

Breast 17 (11.4)

Othera) 7 (4.7)

Cancer treatment status

Never treated (diagnosis only) 22 (14.8)

1st line treatment 23 (15.4)

2nd line treatment or more 54 (36.2)

No further chemotherapy 50 (33.6)

Administration route for cancer treatment 

PO 19 (12.8)

IV 108 (72.5)

Underlying comorbidities

Diabetes 30 (20.1)

Hypertension 41 (27.5)

Liver cirrhosis 9 (6.0)

Chronic lung disease (COPD, ILD) 7 (4.7)

Rheumatologic disease 1 (0.7)

Solid organ transplantation 1 (0.7)

Cause of admission

Infection 55 (36.9)

Bleeding 14 (9.4)

Organ failure due to tumor invasion 48 (32.2)

General weakness, cachexia 8 (5.4)

Other (e.g., ascites, pleural effusion,  
electrolyte imbalance)

24 (16.1)

Fever history until death (> 38°C) 91 (61.1)

Type of infection 114 (76.5)

Respiratory tract infection (pneumonia) 52 (45.6)

Gastrointestinal system infection 26 (22.8)

Liver abscess 5 (4.4)

Biliary tract infection 14 (12.3)

Urinary tract infection 4 (3.5)

Soft tissue infection 3 (2.6)

Central nervous system infection 1 (0.9)

Characteristic Value (n = 149)

Catheter-related infection 4 (3.5)

Primary bloodstream infection 4 (3.5)

Other or not clear 20 (17.5)

Bacteremia 24 (16.1)

Antibiotics use 143 (96.0)

Hospital days 13 (8–19)

Cause of death

Infection 60 (40.3)

Cancer 72 (48.3)

Cerebrovascular accident 1 (0.7)

Bleeding 11 (7.4)

Other 5 (3.4)

POLST agreement 146 (98.0)

Days from POLST time to death (n = 146) 3 (1–6)

Values are presented as median (interquartile range) or num-
ber (%).
COPD, chronic obstructive pulmonary disease; EOL, end-of-
life; ILD, interstitial lung disease: IV, intravenous; PO, per oral; 
POLST, physician orders for life-sustaining treatment.
a)Includes hypopharyngeal cancer, leiomyosarcoma (abdomen), 
malignant mesothelioma, malignancy of unknown origin, mel-
anoma, and tongue cancer.

Table 1. Continued
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Definition
A patient in the process of EOL was defined as a person who 
had no chance of survival, did not recover despite treat-
ment, was on the verge of death due to rapid progression 
of symptoms, and was medically judged by their doctor and 
an expert in a specific disease field [10]. A terminal patient 
was defined as someone who has no possibility of recovery 

from underlying diseases and whose symptoms gradual-
ly deteriorate despite active treatment, which is expected 
to result in death within several months according to their 
doctor and an expert in a specific field [10]. Life-sustaining 
treatment referred to extending only the period of the dying 
process without treatment effect, such as cardiopulmonary 
resuscitation, hemodialysis, chemotherapy for malignancy, 
ventilator care, and other medical procedures (e.g., extra-
corporeal membrane oxygenation, blood transfusion, ino-
tropics and chronotropics administration, and other proce-
dures deemed necessary to be withheld and discontinued) 
[10]. POLST was defined as documentation of the patient’s 
decision to discontinue life-sustaining treatment and hos-
pice, depending on the patient’s intentions [10].

Among the terms related to antibiotic use, escalation was 
defined as changing to a broader spectrum of antibiotics 
or combination therapy. Conversely, de-escalation was de-
fined as changing to a narrower spectrum of antibiotics or 
discontinuing one or more antibiotics during combination 
[11]. Stop was defined as the cessation of all antibiotics. 
Compared to existing antibiotics, it was judged that the an-
tibiotics were changed to a broad spectrum if antimicrobial 
range was wide, and the antibiotics were changed to a nar-
row spectrum if antimicrobial range was narrow.

Outcomes
The primary outcome was antibiotic use pattern in cancer 
patients with EOL in Korea. The secondary outcome was 
perceptions of Korean medical staff regarding antibiotic ad-
ministration to cancer patients with EOL.

Table 2. Antibiotics use pattern in hospitalized EOL cancer 

patients

Variable Value (n = 143)

Antibiotics administration duration (d) 12.2 ± 0.6

Combination of antibiotics 110 (76.9)

Oral antibiotics administration 9 (6.3)

Consultation with the infectious disease  
department

39 (27.3)

Previous antibiotics use (≤ 90 d) 63 (44.1)

Types of antibiotics used during hospitalization

Piperacillin-tazobactam 105 (73.4)

Fluoroquinolones 83 (58.0)

Third- or fourth-generation cephalosporin 56 (39.2)

Carbapenem 52 (36.4)

Glycopeptide 46 (32.2)

Metronidazole 24 (16.8)

Ampicillin-sulbactam 11 (7.7)

First-generation cephalosporin (cefazolin) 2 (1.4)

Othera) 20 (14.0)

Changes in antibiotics

Within two weeks of death 99 (69.2)

Escalation 84 (58.7)

De-escalation 12 (8.4)

Cessation 16 (11.2)

After POLST 38 (26.6)

Escalation 27 (18.9)

De-escalation 7 (4.9)

Cessation 8 (5.6)

Blood culture after POLST 80 (55.9)

Side effects of antibioticsb) 2 (1.4)

Values are presented as mean ± standard deviation or number 
(%).
EOL, end-of-life; POLST, physician orders for life-sustaining 
treatment.
a)Includes amikacin, colistin, clindamycin, doxycycline, linezolid, 
primaquine, trimthoprime-sulfamethoxazole, tigecycline.
b)Includes skin rash and urticaria.
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Figure 1. Timepoint of antibiotics ceassation prior to death in 
hospitalized EOL cancer patients. EOL, end-of-life.
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Statistical analysis
Categorical variables were compared using chi-squared 
tests or Fisher’s exact tests, while continuous variables were 
compared using Student’s t-test or Mann–Whitney U-test. 
All significance tests were two-tailed and p values < 0.05 
were considered statistically significant. Statistical analysis 
was performed using the IBM SPSS software package ver-
sion 24 for Windows (IBM Corp., Armonk, NY, USA).

Ethics statements
The study protocol was approved by the Institutional Review 

Board of Asan Medical Center (IRB No. 2021-1520). Identi-
fying information in an electronic database was encrypted 
to protect personal privacy. Informed consent was waived 
by the Institutional Review Board considering the retrospec-
tive nature of the study.

RESULTS

Baseline characteristics of EOL cancer patients
A total of 212 cancer patients expired during the study pe-

Figure 2. Medical staff’s perception of ASP in EOL care (n = 60). (A) How much do you know about the ASP? (B) Do you think ASP is im-
portant in patients with EOL? (C) Who has the most significant impact on determining antibiotic use after POLST? (D) Do you consider use 
or cessation of antibiotics for patients with EOL when writing POLST? ASP, antimicrobial stewardship programs; EOL, end-of-life; POLST, 
physician orders for life-sustaining treatment.
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riod. Of them, 149 EOL patients were included in this study 
and their baseline characteristics are shown in Table 1. 
The median age of the patients was 66 years and 87 were 
male (58.4%). Hepatobiliary cancer and lung cancer were 
the most common type of malignancy (n=39 [26.2%]), fol-
lowed by gastrointestinal cancer (n=37 [24.8%]). A total of 
55 (36.9%) patients were hospitalized for infection, with 
pneumonia being the most common cause. During hospi-
talization, 91 (61.1%) patients had a fever, and bacteremia 
was present in 24 (16.1%). Enterobacteriaceae gram-neg-
ative bacteria such as Escherichia coli and Klebsiella species 
were the most common type of pathogen (Supplementary 
Table 2). Out of 149 patients, 143 (96.0%) were given an-
tibiotics. Most patients (98.0%) agreed to POLST, and the 
median time to death after obtaining POLST was 3 days.

Characteristics of EOL status in cancer patients 
with antibiotics use
Table 2 presents the details of antibiotic use patterns in hos-
pitalized EOL cancer patients. Among the 143 patients who 
received antibiotics, the mean duration of antibiotic admin-
istration was 12.2 ± 0.6 days, and 110 patients (76.9%) 
were administered antibiotics as combination therapy. A 
total of 27.3% requested consultation with the Depart-
ment of Infectious Diseases regarding the appropriate use 
of antibiotics. The most commonly used antibiotic was pip-
eracillin-tazobactam (n=105 [73.4%]), followed by fluoro-
quinolones (n=83 [58.0%]) and third or fourth-generation 
cephalosporins (n=56 [39.2%]). After obtaining POLST, an-
tibiotic escalation was carried out in 27 (18.9%) patients, 
and de-escalation or discontinuation was carried out in 15 
(10.5%) patients. Blood cultures were performed in 80 
(55.9%) patients even after completing the POLST. Body 
temperature, white blood cell, and C-reactive protein levels 
did not change significantly during 4–7 days of antibiotic 
treatment (Supplementary Table 3). Figure 1 shows the time 
prior to death when antibiotics ceased in cancer patients 
with EOL. Out of the 143 patients who used antibiotics, 116 
(81.1%) received antibiotics until within 24 hours of death. 
A total of 89.5% of patients received antibiotics within 4 
days of death.

Medical staff perception of antibiotic use in 
EOL care
A questionnaire was distributed to 77 internal medicine res-
idents and 37 internal medicine specialists; internal medi-

cine specialists consisted of 4 infectious disease specialists, 
9 oncologists, 19 hospitalists, and 5 other internal medicine 
specialists. A total of 60 doctors (52.6%) responded to the 
questionnaire. Figure 2 shows the medical staff’s perception 
of ASP in EOL care. Forty-two doctors (70.0%) were not fa-
miliar with ASP. Even when informed about the advantages 
of ASP, only 40.0% considered ASP important in EOL care. 

Table 3. Characteristics of survey respondents and medical 

staff perception of antibiotic use during EOL care

Variable Value (n = 60)

Age (yr) 31.0 ± 4.7

Sex, male 24 (40.0)

Occupation

1st-year resident 12 (20.0)

2nd-year resident 9 (15.0)

3rd-year resident 10 (16.7)

Internal medicine specialist (hospitalist) 10 (16.7)

Internal medicine specialist (non-hospitalist) 19 (31.7)

Do you explain to the patient (or caregivers) 
about the use or stop of antibiotics when 
writing POLST?

Yes 19 (31.7)

No 41 (68.3)

Do you adjust the antibiotics after POLST?

Yes 20 (33.3)

No 40 (66.7)

Do you think blood culture tests are needed 
after POLST?

Strongly agree 1 (1.7)

Agree 16 (26.7)

Neutral 10 (16.7)

Disagree 29 (48.3)

Strongly disagree 4 (6.7)

What should you do if an infectious condition 
could not be ruled out after POLST?

No blood culture tests, no antibiotics 13 (21.7)

No blood culture tests, immediate antibiotics 
use or change

6 (10.0)

Blood culture tests start, immediate  
antibiotics use or change

39 (65.0)

Blood culture tests start, check the result first 2 (3.3)

Values are presented as mean ± standard deviate or number (%).
EOL, end-of-life; POLST, physician orders for life-sustaining 
treatment.
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When asked who had a significant impact on antibiotic use 
after POLST, 90% responded that the doctor in charge had 
the greatest influence on the decision to use antibiotics after 
POLST. Nineteen doctors (31.7%) discussed the use or dis-
continuation of antibiotics with their patients or caregivers 
when completing POLST. Seventeen (28.3%) believed that 
blood culture tests were needed even after POLST, and 45 

(75.0%) adjusted antibiotics if an infectious condition could 
not be ruled out, even after obtaining POLST (Table 3).

Reasons for adjusting antibiotics after the 
acquisition of POLST
Figure 3 shows the distribution of the reasons for main-
taining or replacing broad-spectrum antibiotics and the 

It is judged antibiotics no longer treat infections in the POLST status

Antibiotic treatment burden is excessive
(e.g., frequency and route of administration, measurement of drug concentration)

I want to reduce the cost of using antibiotics for patients

I think it can reduce the occurrence of antimicrobial resistance
(e.g., multi-resistance bacteria)

There is a request from the patient
to stop antibiotic treatment in the EOL situation

There is a request from caregivers
to stop antibiotic treatment in the EOL situation

I am concerned about systemic or local antibiotic side effects
(e.g., azotemia, urticaria)

I am worried about Clostridioides difficile infection

There is a request from medical staff
to stop antibiotic treatment in the EOL situation

Others (You can fill out thet blank below)b)

 0 5 10 15 20 25 30 35

Numbers (percentage) of medical staffs

33 (55.0%)

25 (41.7%)

18 (30.0%)

15 (25.0%)

10 (16.7%)

9 (15.0%)

9 (15.0%)

8 (13.3%)

7 (11.7%)

2 (3.3%)

B

Figure 3. Medical staff’s perception of antibiotics use after POLST status (n = 60). (A) Why do you maintain using antibiotics or replace 
them with broad spectrum antibiotics after POLST? (B) Why would you stop or de-escalation antibiotics after POLST? ASP, antimicrobial 
stewardship programs; EOL, end-of-life; POLST, physician orders for life-sustaining treatment. a)It is unkown about main doctor’s intention 
to use antibiotics when I am on night duty, so I tended to maintain or escalate antibiotics in spite of EOL course. b)I want to reduce the 
workload of nurses on antibiotics.

I am not 100% sure about the prognosis of the dying phase

I want to give the impression of “healing as much as possible” 
instead of the impression of "giving up"

I think antibiotics can relieve the pain due to infection

Antibiotic treatment burden is not excessive 
(e.g., route of administration, frequency, side effects, cost.)

There is a request from caregivers 
to continue antibiotic treatment in the EOL situation

I think antibiotics can postpone the course of death

There is a request from the patient 
to continue antibiotic treatment in the EOL situation

It seems that the hospital where I work encourages 
the use of antibiotics in EOL patients

There is a request from medical staffs 
to continue antibiotic treatment in the EOL situation

Others (You can fill out thet blank below)a)

 0 5 10 15 20 25 30 35 40

Numbers (percentage) of medical staffs

36 (60.0%)

36 (60.0%)

16 (26.7%)

15 (25.0%)

12 (20.0%)

11 (18.3%)

5 (8.3%)

5 (8.3%)

4 (6.7%)

1 (1.7%)

A
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reasons for stopping or de-escalating antibiotics after 
POLST. Among the reasons for maintaining or replacing 
broad-spectrum antibiotics after POLST, the most common 
responses were “I’m not 100% sure about the prognosis 
of the dying phase” and “I want to give the impression of 
“healing as much as possible” instead of the impression of 
“giving up,” each with 36 votes (60.0%). Following this, 16 
votes (26.7%) stated, “I think antibiotics can relieve the pain 
due to infection”. Among the reasons for stopping or de-es-
calating antibiotics after POLST, the most common response 
was “It was judged that antibiotics could no longer treat 
infections in POLST situations”, which received 33 votes 
(55.0%). Next, 25 votes (41.7%) said, “Antibiotic treatment 
burden is excessive (e.g., frequency and route of administra-
tion, measurement of drug concentration)”.

DISCUSSION

This study is to examine the patterns of antimicrobial use 
and perceptions of medical staff in cancer patients with 
EOL care in Korea, and is the first study on perception of 
antibiotics in Korean medical staff. In our study, 96.0% of 
EOL cancer patients received antibiotics, and 81.1% were 
administered antibiotics until within 24 hours of death. A 
total of 77% were treated with combination antibiotics. The 
decision on the administration of antibiotics in EOL cancer 
patients was mainly determined by the medical staff. The 
results of a questionnaire-based survey showed that many 
medical staff were not aware of ASP, and even those who 
thought ASP was important did not properly utilize it in the 
actual clinical setting. We believe that our findings may pro-
vide valuable data for considering how ASP can be applied 
to EOL cancer patients in South Korea.

Infection and fever are the most common acute complica-
tions experienced by terminally ill patients. It is challenging 
to distinguish between normal parts of the dying process 
and aspects that are reversible or clinically treatable [6]. For 
this reason, antibiotics are often administered until the day 
of death for EOL cancer patients [1,2,9]. Antibiotics use in 
EOL care could have some benefits for improving infection 
related symptoms (e.g., pain, dysuria), signs (e.g., fever), in-
flammatory marker [12,13]. However, in our study, no im-
provement in fever or inflammatory markers was observed 
even if antibiotics were administered during the EOL period, 
and a previous study reported that there was no significant 

difference in time to mortality if antibiotics were stopped 
in terminally ill patients [14]. Since EOL patients are often 
cared for with the goal of “comfort” rather than “cure”, it 
is necessary to make a decision to properly use or stop anti-
biotics, considering various benefits (e.g., long-term survival 
effects, symptom improvement) and risks (e.g., drug side 
effects, occurrence of MDRO).

Excessive antibiotic use in patients with EOL care could 
increase the incidence of antibiotic resistance, which leads 
to increases in hospitalization days, mortality, and medical 
costs [15-17]. One study reported that antibiotics were con-
tinued to be administered even after Do-Not-Resuscitate 
requests, and more MDRO were isolated from those who 
died [18]. As MDRO can spread to other patients, this can 
ultimately lead to increased global healthcare costs. C. diffi-
cile infection can occur during or after antibiotic administra-
tion, which is also on the rise worldwide, causing problems 
such as extended hospitalization, increased re-admission 
rates, and overall medical costs [19-21]. Additionally, anti-
biotic injections can cause side effects, such as injection site 
inflammation, phlebitis, and catheter-related bloodstream 
infection [22-24]. There are also side effects of antibiotics 
themselves, such as drug fevers, skin rash, urticaria, hyper-
sensitivity reactions, and gastrointestinal upsets [25-28]. Al-
though patients may not be able to complain of discomfort 
because they are in the EOL course, they could still experi-
ence various side effects. Moreover, antibiotics may interact 
with the drugs being administered at the EOL care, lead-
ing to additional problems such as increased workload for 
nurses who perform antibiotic administration and increased 
decision-making for doctors. Considering these downsides 
of antibiotics use, antibiotics should be properly adminis-
tered, de-escalated, or stopped altogether in patients with 
EOL. Determining the use of antibiotics can result in better 
treatment services for patients and benefit both medical in-
stitutions and the nation.

In our study, only 31.7% of medical staff discussed the 
use of antibiotics with patients and caregivers when writing 
POLST, and decision-making on the use of antibiotics in EOL 
cancer patients was largely determined by the attending 
physician. The situation regarding antibiotic use in EOL can-
cer patients is complex and can be a source of ethical and 
practical challenges for healthcare professionals. In some 
patients, continuing to use antibiotics might be seen as 
prolonging the dying process rather than providing comfort 
and dignity in the final stages of life. In the POLST state, it is 
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necessary to consider the life dignity of patients in EOL care 
and give patients or caregivers the right to decide on the use 
of antibiotics. To this end, it is important to provide accu-
rate information to patients and caregivers first, and to fully 
explain the scenarios that may occur regarding antibiotics 
use or cessation [2]. Ethical judgment is a very complicated 
and difficult issue when it comes to the use of antibiotics 
in patients who are rapidly progressing to their death. We 
think that it is necessary to allow cancer patients to decide 
on the use of antibiotics based on their dignity when writing 
POLST. It is time to clarify that antimicrobial therapy is con-
sidered as life-sustaining treatment which can be withdrawn 
or withheld in EOL cancer patients [6]. We also suggest that 
the context about benefits and risks of antibiotics should be 
included in POLST documentation. In addition, the use of 
antibiotics in EOL patients depends on a combination of fac-
tors, such as ambiguity of therapeutic effectiveness, physi-
cian perception, and attitudes and opinions of patients and 
caregivers. Therefore, it should be recorded when writing 
POLST if the decision is made not to use antibiotics during 
EOL care [3], which would help reduce antibiotic use in the 
EOL phase. A study revealed that indicating a preference 
for limited antimicrobials on a POLST form ≥ 30 days before 
death may lead to less inpatient antimicrobial use in the last 
30 days of life [3]. Therefore, we think that the medical law 
revision are required, including discussions on the use or dis-
continuation of antibiotics when writing POLST.

There have been studies on medical staff’s perceptions 
of antibiotic stewardship in EOL patients. One survey study 
found that many doctors who provide palliative care tend 
to initiate and maintain or extend antibiotics use in EOL 
patients, even in cases where antibiotics might not be ap-
propriate or where the risks might outweigh the benefits 
[4]. Another study found that physicians have divergent 
attitudes toward the management of infectious diseases in 
terminally ill patients with cancer [29]. Our survey reveals 
a significant lack of awareness about ASP among internal 
medicine residents and specialists, and that doctors found 
it difficult to use antibiotics appropriately in EOL patients. 
We believe the reasons why antibiotics are prescribed so 
frequently, used for long periods, and not easily discontin-
ued are likely due to doctors’ personal concerns of stopping 
antibiotics and the unclear benefits and risks of antibiotics 
cessation. In particular, regular education on palliative care 
is still insufficient before and after POLST implementation. In 
South Korea, doctors face many practical difficulties in the 

clinical field before and after POLST [30]. There is limited ed-
ucation related to antibiotic use guidelines for EOL patients 
in medical schools and clinical settings. Although a few ter-
tiary centers have ASP support teams or hospice palliative 
care teams, there are no practical guidelines on appropriate 
antibiotic use in EOL patients. It is necessary for physicians to 
develop the ability to use antibiotics appropriately in cancer 
patients with EOL and make informed decisions regarding 
the proper use or discontinuation of antibiotics, considering 
the benefits and risks of antibiotics for hospitalized cancer 
patients with EOL aiming for “comfort” and not “cure”. We 
believe this ability could be developed through appropriate 
ASP activities [9]. Moreover, proper education on the use of 
appropriate antibiotics is needed from the time of medical 
school and throughout residency training, and clear guid-
ance for ASP in EOL care is essential.

We acknowledge some limitations to our study. First, 
there is potential selection bias as this study is a retrospec-
tive study conducted at a single institution. A more accu-
rate analysis and results would be achieved through a mul-
ticenter study. Second, this study focused on hospitalized 
patients with solid organ cancer and internal medicine doc-
tors. Additional research is needed on EOL cancer patients 
with hemaologic malignancy and medical staff belonging to 
departments other than internal medicine. Third, this study 
excluded patients who showed improvement after receiving 
antibiotics during the EOL stage, and therefore cannot de-
termine the effectiveness of antibiotic use during this period 
or provide guidance on whether to initiate or discontinue 
their use.

Despite these limitations, we were able to determine the 
status of antibiotic use and medical staff perception among 
hospitalized EOL cancer patients. This study could provide 
hospital antibiotic management specialists with a direction 
for ASP development and serve as valuable data to enhance 
the ability of residents, specialists, and hospitalists who pri-
marily manage inpatients to use antibiotics appropriately.  
Additionally, there is a need to improve medical staff’s 
awareness of ASP, which may be achieved by actively imple-
menting ASP, adding antibiotic education in EOL situations 
to medical school curricula, or actively guiding the use of 
antibiotics in patients with EOL in hospitals.

In conclusion, most cancer patients with EOL continued to 
receive antibiotics until just before death, and antibiotic use 
in these patients should be carefully determined by com-
prehensively considering the benefits, potential problems, 
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and the patient’s right to self-decision. During EOL care 
discussions for hospitalized patients with terminal cancer, 
antibiotics usage should be taken into consideration, and 
efforts should be made to increase medical staff awareness 
on appropriate usage of antibiotics.

KEY MESSAGE
1. Most cancer patients with EOL care continue to 

receive antibiotics until just before their death.
2. Antibiotics use in EOL patients should be carefully 

determined by comprehensively considering the 
benefits, potential problems, and the patient’s 
right to self-decision.

3. It is necessary to actively improve awareness of 
ASP and their importance for medical staff.
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Supplementary Table 1. Survey for medical staff perception about ASP in EOL care

Contents of survey

1. This survey is used for research purposes. Do you agree with the survey?

□ Yes   □ No

2. What is your gender?

□ Female   □ Male

3. How old are you? (Write in numbers)

Answer:                                               

4. What is your occupation?

□ 1st-year resident    □ 2nd-year resident   □ 3rd-year resident

□ Internal medicine specialist (hospitalist)   □ Internal medicine specialist (non-hospitalist)

5. How much do you know about the antibiotic stewardship program (ASP)?

(ASP is an intervention activity that supports optimal use of antibiotics, including medication, duration of treatment, and route of 
administration)

□ Fully aware   □ Aware   □ Neutral   □ Do not know   □ Unaware at all

6. How much do you know about the advantages of ASP?

(ASP can improve patients’ treatment outcomes, reduce Clostridioides difficile infections, reduse adverse  drug reactions, reduse  
medical costs, and reduce antibiotic resistance.)

□ Fully aware   □ Aware   □ Neutral   □ Do not know   □ Unaware at all

7. Do you think ASP is important in patients with end-of-life (EOL)?

□ Strongly important   □ Important   □ Neutral   □ Do not matter   □ Strongly do not matter

□ Do not consider it so far

8 Do you consider the use or cessation of antibiotics for patients with EOL when writing POLST?

□ Strongly yes   □ Yes   □ Neutral   □ No   □ Strongly no

9. Do you explain to the patient (or caregivers) about the use or cessation of antibiotics when writing POLST?

□ Yes   □ No

10. Do you adjust the antibiotics after POLST?

□ Yes   □ No

11. Who has the most significant impact on determining antibiotics use after POLST?

□ Medical staff   □ Patient   □ Caregiver

12. Do you think blood culture tests are needed after POLST?

□ Strongly agree   □ Agree   □ Neutral   □ Disagree   □ Strongly disagree

13. What should you do if an infectious condition could not be ruled out after POLST?

□ No blood culture tests, no antibiotics   □ No blood culture tests, immediate antibiotics use or change

□ Blood culture tests start, immediate antibiotics use or change   □ Blood culture tests start, check the result first

14. Why do you maintain using antibiotics or replace them with broad-spectrum antibiotics after POLST?

□ I am not 100% sure about the prognosis of the dying phase

□ I want to give the impression of “healing as much as possible” instead of the impression of “giving up”

□ I think antibiotics can postpone the course of death

□ I think antibiotics can relieve the pain due to infection

□ Antibiotic treatment burden is not excessive (e.g., route of administration, frequency, side effects, cost)

□ It seems that the hospital where I work encourages the use of antibiotics in EOL patients 

□ There is a request from the patient to continue antibiotic treatment in the EOL situation

□ There is a request from caregivers to continue antibiotic treatment in the EOL situation
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Contents of survey

□ There is a request from medical staff to continue antibiotic treatment in the EOL situation

□ Others (You can fill out the blank below)

                                                                   

15. Why would you stop or de-escalate antibiotics after POLST?

□ It is judged antibiotics no longer treat infections in the POLST status

□ I think it can reduce the occurrence of antimicrobial resistance (e.g., multi-resistance bacteria)

□ I am worried about Clostridioides difficile infection

□ I am concerned about systemic or local antibiotic side effects (e.g., azotemia, urticaria)

□ Antibiotic treatment burden is excessive

    (e.g., frequency and route of administration, measurement of drug concentration)

□ I want to reduce the cost of using antibiotics for patients.

□ There is a request from the patient to stop antibiotic treatment in the EOL situation

□ There is a request from caregivers to stop antibiotic treatment in the EOL situation

□ There is a request from medical staff to stop antibiotic treatment in the EOL situation

□ Others (You can fill out the blank below)

                                                                   

ASP, antimicrobial stewardship programs; EOL, end-of-life; POLST, physician orders for life-sustaining treatment.

Supplementary Table 1. Continued
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Supplementary Table 2. Causative organism of bacteremia in cancer patients with antibiotics use

Causative organism of bacteremia Value (n = 24)

Escherichia coli (non-ESBL-producing) 3 (12.5)

Escherichia coli (ESBL-producing) 2 (8.3)

Klebsiella pneumoniae (non-ESBL-producing) 1 (4.2)

Klebsiella pneumoniae (ESBL-producing) 2 (8.3)

Klebsiella oxytoca (ESBL-producing) 2 (8.3)

Klebsiella pneumoniae (carbapenem-resistant) 1 (4.2)

Methicillin resistant Staphylococcus aureus 2 (8.3)

Bacteroides fragilis 2 (8.3)

Corynebacterium 2 (8.3)

Enterococcus faecalis 1 (4.2)

Enterococcus avium 1 (4.2)

Enterococcus faecium (vancomycin-resistant) 1 (4.2)

Streptococcus constellatus 1 (4.2)

Streptococcus hominis 1 (4.2)

Bacillus spp. 1 (4.2)

Clostridium ramosum 1 (4.2)

Peptostreptococcus anaerobius 1 (4.2)

Enterobacter cloacae 1 (4.2)

Proteus mirabilis 1 (4.2)

Citrobacter freundii 1 (4.2)

Pseudomonas aeruginosa (carbapenem resistant) 1 (4.2)

Fusobacterium nucleatum 1 (4.2)

Capnocytophaga sputigena 1 (4.2)

Values are presented as number (%).
ESBL, expended spectrum beta-lactamase.
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Supplementary Table 3. Fever and inflammatory markers during antibiotic use

Variable
First day of antibiotics  

administration (n = 143)
4–7 days after antibiotics  
administration (n = 143)

p value

Fever 42 (29.4) 33 (23.1) 0.371

White blood cell (/µL) 14,496 ± 939 15,329 ± 1,144 0.149

C-reactive protein (mg/dL) 12.0 ± 0.7 10.9 ± 0.6 0.100

Values are presented as number (%) or mean ± standard deviation.
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