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Abstract

Objective Information regarding the use of antibiotics in long-term care hospitals (LCHs) during COVID-19 remains
limited. The aim of the study was to examine the antibiotics use in Korean LCHs during the COVID-19 pandemic
period.

Methods We conducted a nationwide cohort study between 2020 and 2023. During this period, a total of 1,835,398
patients were admitted to 1,829 LCHs.

Results 1,043,346 (56.9%) received antibiotics. The overall antibiotic use in LCHs was 133.33 days of therapy (DOT)
per patient-days (PDs), which was lower than that observed in tertiary (933.89), secondary (798.26), and primary care
hospitals (566.77). In contrast, the intensity of antibiotic use among treated patients was highest in LCHs (40.01 DOT),
exceeding that in tertiary (15.22), secondary (14.60), and primary care hospitals (11.74). Antibiotic use in LCHs steadily
rose from 116.18 in January 2020 to 160.65 DOT per 1000 PDs in December 2023, with a notable increase during surge
of COVID-19 cases. Segmented regression analysis showed a sustained increase in antibiotic use before the Omicron
wave that persisted afterward. Most statistically significant increases were observed in the use of broad-spectrum
antibiotics: fourth-generation cephalosporins increased by 348.0%, carbapenems by 114.6%, and glycopeptides by
92.5%.

Conclusions During the COVID-19 pandemic, we found a significant increasing trend in antibiotic use, particularly in
broad-spectrum antibiotics. These findings highlight the deed for strengthened antibiotic stewardship in LCHs during
public health crises.
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Introduction

The COVID-19 pandemic has drastically altered health-
care practices worldwide, including the use of antibiotics.
In the early stages of the pandemic, the lack of consensus
on the optimal therapy led many physicians to prescribe
antibiotics to hospitalized patients with COVID-19 [1].
Since COVID-19 is a viral infection and the likelihood of
a bacterial infection is low [2, 3], a substantial portion of
these antibiotic prescriptions were inappropriate [4, 5].
Nevertheless, the misuse of specific antibiotics has con-
tinued throughout the pandemic [1, 6], raising concerns
regarding the subsequent risk of increased antibiotic
resistance [7].

Patients in long-term care hospitals (LCHs) are at a
high risk of infections [8]. Their vulnerability is primarily
due to multiple underlying comorbidities and advanced
age [9]. The spatial constraints of LCHs, coupled with
frequent close contact among patients, facilitate the
transmission of infections [10]. Furthermore, diagnosing
infections in these patients is challenging because many
have difficulty expressing their symptoms accurately due
to cognitive impairments or other health issues, and the
diagnostic tools available in these settings are often lim-
ited [11, 12].

Considering these characteristics, it was hypothesized
that antibiotic use in LCHs was significantly influenced
by COVID-19. However, to date, there has been limited
information available regarding changes in antibiotic use
in LCHs during the COVID-19 pandemic. Understand-
ing how antibiotic use has shifted during the pandemic
can help improve current antibiotic prescribing practices
in LCHs. Additionally, this knowledge can offer valuable
insights to prepare future pandemics in LCHs.

This study aimed to investigate the trends in antibiotic
use in Korean LCHs during the COVID-19 pandemic
between 2020 and 2023 using nationwide claims data.

Methods

Study setting

We conducted a nationwide cohort study to evaluate the
use of antibiotics among patients hospitalized in Korean
LCHs during the pandemic. In Korea, an LCH is defined
as a medical institution that is capable of accommodating
30 or more patients requiring long-term hospitalization,
with doctors and nurses available to provide necessary
medical services. These institutions rarely have outpa-
tient clinics, focusing primarily on inpatient care. The
primary reasons for hospitalization in LCHs include the
management of geriatric diseases, chronic conditions,
and subacute illnesses, with a significant focus on chronic
neurological conditions such as dementia and stroke. The
health and functional statuses of patients in LCHs are
diverse, leading to varying medical needs among patients.
Since November 2019, patients in Korean LCHs have
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been categorized into five groups based on their medi-
cal needs: ultra-high medical care, high medical care,
medium medical care, mild medical care, and reduced
physical function. The characteristics and classification of
the patients in Korean LCHs are detailed in Supplemen-
tary Table 1.

The study period, from January 2020 to December
2023, encompassed the entire duration of the COVID-
19 pandemic, including its emergence, global spread, and
subsequent transition to a post-emergency phase. This
timeframe was selected to capture changes in antibiotic
use throughout the pandemic period in long-term care
hospitals [13].

Data collection

We analyzed antibiotic use in LCHs using claims data
from the National Health Insurance (NHI). Korea oper-
ates a unified health insurance system that covers the
medical expenses of approximately 98% of its population
[14]. Since 2007, patients have been assigned unique ano-
nymized identification numbers to facilitate electronic
billing processes [15, 16]. By employing these distinct
identification numbers, we collected data on prescription
details—including drug name, ingredients, and prescrip-
tion period—along with patient demographics, underly-
ing diseases, and length of hospitalization from the NHI
claims data. It is important to note that all oral and inject-
able antibiotics require a doctor’s prescription for use,
ensuring that most antibiotic use in LCHs is recorded in
the NHI claims database [17, 18].

The subjects of this study were patients hospitalized in
LCHs from January 1, 2020, to December 31, 2023. We
gathered data on various patient characteristics, includ-
ing demographics, medical care group, length of hospital
stay, the two primary diagnoses at the time of hospital-
ization, and type of insurance. The criteria for determin-
ing underlying comorbidities at hospitalization were
based on the International Classification of Diseases,
10th revision [19]. Additionally, we collected informa-
tion on the antibiotics prescribed to these patients. These
antibiotics were categorized according to the Anatomical
Therapeutic Chemical (ATC) classification system of the
World Health Organization Collaborating Center [20].
Only antibiotics classified under JO1 (systemic antibac-
terial substances) of the ATC classification system were
included in the analysis.

For contextual comparison, basic antibiotic utilization
data—such as the number of institutions, days of therapy
(DOT), number of patients treated, and patient-days
(PDs)—were also collected from tertiary, secondary, and
primary care hospitals using the NHIS database for the
period of 2020 to 2023. These data were used solely for
descriptive comparison and were not included in detailed
analyses of prescribing patterns or patient characteristics.
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Table 1 Characteristics of patients in Long-term care hospitals between 2020 and 2023
Total No. of patients who received  No. of patients who did not P
(N=1,392,171) antibiotic therapy received antibiotic therapy value
(n=778,434) (n=613,737)
Age (years) Mean+SD 76 +14 79 +13 73 +16 <0.001
Female sex, n (%) 1,124,153 61.2) 631,521 (60.5) 492,632 (62.2) <0.001
Medical care group, n (%)
Ultra-high medical care 36,704 (2.0) 23,896 (2.3) 12,808 (1.6) <0.001
High medical care 593,211 (323) 387,945 (37.2) 205,266 (25.9)
Medium medical care 712,272 (38.8) 327,926 (31.4) 384,346 (48.5)
Mild medical care 416,121 (22.7) 174,687 (16.7) 241,434 (30.5)
Reduced physical function 278,624 (15.2) 76,041 (7.3) 202,583 (25.6)
Others 251,364 (13.7) 80,979 (7.8) 170,385 (21.5)
Length of days (days) Mean +SD 170.2 +146.5 2068 +146.5 122.0 +1384 <0.001
Diagnoses at admission, n (%)
Hypertension 362,521 (19.8) 213,424 (20.5) 149,097 (18.9) <0.001
Diabetes mellitus 218,100 (11.9) 131,540 (12.6) 86,560 (10.9) <0.001
Stroke 352,264 (19.2) 240,314 (23.0) 111,950 (14.1) <0.001
Dementia 760,731 (41.4) 500,290 (48.0) 260,441 (32.9) <0.001
Parkinson'’s disease 114,170 6.2) 77,772 (7.5) 36,398 (4.6) <0.001
Heart failure 39,955 (2.2) 26,774 (2.6) 13,181 (1.7) <0.001
Arrythmia 25,651 (14) 16,812 (1.6) 8,839 (1.1) <0.001
Cerebrovascular disease 34432 (1.9) 21,937 2.1 12,495 (1.6) <0.001
Asthma 19,132 Q) 13,705 (1.3) 5427 0.7) <0.001
Renal disease 78,579 (4.3) 54,993 (5.3) 23,586 (3) <0.001
Liver disease 5,728 0.3) 3,061 0.3) 2,667 0.3) <0.001
Cancer 310,218 (16.9) 144,159 (13.8) 166,059 (21) <0.001
Insurance type, n (%)
National health insurance 1,440,976 (78.5) 817,706 (78.4) 623,270 (78.7) <0.001
Medical aid 394,308 (1. 225,558 (21.6) 168,750 (213

Antibiotic prescription was assessed using three met-
rics. First, antibiotic use was defined as DOT per 1,000
PDs, reflecting facility-level antibiotic exposure. Second,
the proportion of treated patients was defined as the
percentage of patients who received at least one dose of
a systemic antibiotic during their stay. Third, intensity of
use was calculated as the total DOT divided by the num-
ber of treated patients, representing the average antibi-
otic exposure per treated patient.

Statistical analysis

Analysis was conducted according to the characteris-
tics of the variables involved. Categorical variables were
presented as frequencies and percentages, with the chi-
square test employed to evaluate differences between
groups. Continuous variables were reported as mean
(SD), and comparisons between groups were made using
either the independent t-test for normally distributed
data or the Mann-Whitney U test for data that was not
normally distributed.

We analyzed the trends in antibiotic use in LCHs
using a general linear model. The number of newly con-
firmed COVID-19 cases fluctuated throughout the study
period, with a dramatic surge during the Omicron wave

(November 2021 to May 2022) (Supplementary Fig. 1).
Since this period marked a significant shift in COVID-19
pandemic, we designated it as the transition period and
conducted an interrupted time series analysis to evaluate
changes in antibiotic use before and after this phase.

All statistical analyses were performed using SAS (ver-
sion 9.4; SAS Institute, Cary, NC, USA). Statistical signif-
icance was set at P<.05.

Results

Study population

Between 2020 and 2023, a total of 1 835 398 patients
were hospitalized in 1829 LCHs. Over a follow-up period
totaling 312 438 411 PDs, 1 043 346 patients (56.8%)
received treatment with at least one antibiotic agent,
while 792 052 patients (43.2%) did not receive any antibi-
otic treatment (Supplementary Table 2).

The mean (SD) age was 76 (14) years, with 1 124 153
(61.2%) patients being female. The mean (SD) length
of hospitalization was 170.20 (146.54) days. The most
common diagnosis at the time of hospitalization was
dementia (n = 760 731, 41.4%). Throughout the study
period, the largest patient group was in the medium
medical care category (n = 712 272, 38.8%), followed by
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Fig. 1 Total antibiotic use by Anatomical Therapeutic Chemical (ATC) Classification in long-term care hospitals over a 4-year period (2020-2023) (see
footnote for ATC code description). JOTAA - Tetracyclines, JO1CA- Penicillins with extended spectrum, JO1CE - Beta-lactamase sensitive penicilins, JO1CF
- Beta-lactamase resistant penicillins, JO1CR - Combinations of penicillins, including beta-lactamase inhibitors, JO1DB - First-generation cephalosporins,
J01DC - Second-generation cephalosporins, JO1DD - Third-generation cephalosporins, JO1DE - Fourth-generation cephalosporins, JO1DF - Monobactams,
JO1DH - Carbapenems, J01DI - Other cephalosporins and penems, JO1EE - Combinations of sulfonamides and trimethoprim, including derivatives, JO1FA
— Macrolides, JOTFF - Lincosamides; JO1GA - Streptomycins, JO1GB - Other aminoglycosides, JOTMA - Fluoroquinolones, JO1RA - Combinations of antibac-
terials, JO1XA - Glycopeptide antibacterials, JO1XB — Polymyxins, JOTXC - Steroid antibacterials, JO1XD - Imidazole derivatives, JO1XE - Nitrofuran derivatives,
JO1XX - Other antibacterials. Abbreviations: ATC, anatomical therapeutic chemical; DOT, Days of Therapy

the high medical care group (n = 593 211, 32.3%). Most
of the patients (78.5%) were covered by National Health
Insurance. Patients who received antibiotic treatment
were generally older (mean [SD] age, 79 [13] vs. 73 [16]
years, P < .001), had longer stays in the hospital (mean
[SD] duration, 206.80 [141.90] vs. 121.97 [138.38] days, P
< .001), and were more likely to have dementia as their
primary diagnosis for hospitalization (48% vs. 32.9%, P <
.001) compared to those who did not receive antibiotics
(Table 1).

Antibiotic use

Table 2 presents the proportion of patients who received
antibiotic therapy and the total antibiotic use, categorized
by sex, age, medical care group, hospital size, and number
of doctors. The percentage of patients treated with antibi-
otics rose from 55.1% in 2020 to 59.7% in 2023. Addition-
ally, antibiotic use was higher among males than females.
In the group of patients older than 65 years, around 60%
were prescribed antibiotics, with this age group showing

the highest use rates. Antibiotic use among the medical
care groups declined as the demand for medical services
decreased. Annually, the ultra-high medical care group
recorded the highest levels of antibiotic use, which were
5-6 times greater than those in the group with reduced
physical function, which had the lowest levels. In terms
of hospital size, the highest antibiotic use was observed
in hospitals with 300-449 beds. Furthermore, hospitals
with 3 or more doctors per 100 beds reported the highest
antibiotic use.

During the study period, the total antibiotic use in
LCHs was 133.33 DOT per 1000 PDs. Fluoroquinolones
were the most frequently prescribed class of antibiot-
ics, with 28.82 DOT per 1000 PDs, followed by third-
generation cephalosporins at 27.51 DOT per 1000 PDs,
and combinations of penicillin, including beta-lactamase
inhibitors, at 21.32 DOT per 1000 PDs (Fig. 1). Supple-
mentary Table 3 provides details on the different classes
of antibiotics used in LCHs from 2020 to 2023.
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During the same period, antibiotic use in acute care
hospitals was higher, with 933.89, 798.26, and 566.77
DOT per 1000 PDs in tertiary, secondary, and primary
care hospitals, respectively. However, the intensity of
antibiotic use among treated patients was highest in
LCHs, at 40.01 DOT, compared to 15.22, 14.60, and 11.74
DOT in tertiary, secondary, and primary care hospitals,
respectively (Supplementary Table 2).

Trends of antibiotic use

The use of antibiotics steadily increased from 116.18
DOT/1000 PDs in January 2020 to 160.65 DOT/1000
PDs in December 2023. Confirmed COVID-19 cases
surge during the Omicron wave was accompanied by a
notable rise in antibiotic use, particularly in March and
April 2022. According to the segmented regression analy-
sis, antibiotic use steadily increased before the Omicron
wave (estimate 0.9005657, P<.001), and this increasing
trend in antibiotic use remained after the Omicron wave
(Fig. 2, Supplementary Tables 4 and 5).

The antibiotic classes that exhibited the most sig-
nificant increases in use were fourth-generation cepha-
losporins (348.0% increase, estimate 0.062, P<.001),
carbapenems (114.6% increase, estimate 0.564, P<.001),
and glycopeptide antibacterials (92.5% increase, estimate
0.039, P<.001) (Table 3). Table 4 lists the top 10 indi-
vidual antibiotics prescribed in LCHs between 2020 and
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2023. Levofloxacin was the most frequently prescribed
antibiotic, followed by ciprofloxacin and piperacillin
with a B-lactamase inhibitor. Meropenem showed the
largest increase in use, rising from 4.53 DOT/1000 PDs
in the first quarter of 2020 to 11.79 DOT/1000 PDs in
the fourth quarter of 2023, a 160.3% increase (estimate
0.501, P<.001). This increase was followed by piperacillin
with a B-lactamase inhibitor, which saw a 87.2% increase
(estimate 0.560, P<.001), and ceftriaxone, with a 40.0%
increase (estimate 0.313, P<.001).

Discussion

In this nationwide cohort study, more than half of
patients hospitalized in Korean LCHs were prescribed
antibiotics during the COVID-19 pandemic. These
patients were typically older, experienced longer hospital
stays, and had a higher likelihood of having dementia as
a primary diagnosis. While the total antibiotic use was
greater in acute-care hospitals, the intensity of antibiotic
use among treated patients was higher in LCHs. There
was an increasing trend in antibiotic use, particularly in
broad-spectrum antibiotics during the pandemic. Levo-
floxacin was the most frequently prescribed antibiotic,
with meropenem experiencing the most significant rise
in use. Our study offers detailed insights into the shifts in
antibiotic use in Korean LCHs throughout the COVID-
19 pandemic.
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Fig. 2 Trends in antibiotic use and the number of hospitalized patients in long-term care hospitals in Korea between 2020 and 2023. From January 2020
to December 2023, the monthly number of inpatients in Korean long-term care hospitals initially declined but stabilized after mid-2021. While the antibi-
otic prescribing rate remained steady at around 25%, the DOT per 1,000 patient-days gradually increased, indicating a growing intensity of antibiotic use

among treated patients. Abbreviations: DOT, Days of Therapy
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Table 4 Trends of top 10 antibiotics prescribed in Long-term care hospitals from 2020 to 2023

ATC code

P

Change Estimate

(%)*

16.34 4338
14.09

2023
st

2021 2022
st

2020

Ist

Antibiotic

value

4th

3rd

15.66
1441
14.88

2nd

4th

3rd

14.55
13.95
13.14

2nd

1

4th

3rd

13.01
13.36
10.67

2nd

st

4th

3rd
10.76
1214

8.27

2nd

<0.001
<0.001
<0.001

0402
0.1

15.21
14.23
14.50

15.05
13.90
14.24

15.25
14.33
14.01

6.13

15.73
1347
13.13

13.84
13.54
11.40

12.74
13.33
1046

10.91
11.84

8.

11.19
12.08
8.64

10.72

11.36

Levofloxacin
Ciprofloxacin

JOTMA12

83

164

13.88

14.33

JOTMAOQ2
JO1CRO5

0.560

1559 872

97

7.86

833

Piperacillin and beta-
lactamase inhibitor
Ceftriaxone

Cefaclor

<0.001
0.002

0313
0.093

1221 400

11.88
1040
11.93

11.69
10.32

11.61

76 11.77
1030

1.

1229 1112

1143
10.65
5.96

10.09
9.18

9.83
9.39

9.66
9.54

840
8.92
9.75

843
9.33
9.52

7.92

8.72

J01DD04
J01DCO4
JO1GBO6
JO1CRO2

1097 85

11.91

10.32
10.21

1043 982

8.56

9.40
9.32

10.11

0.147
0.002

0.150

282

11.02
8.86

9.27
8.08

1044 551

11.52

9.07

9.29

Amikacin

(2025) 25:1627

<0.001
<0.001
0.001

0.102
0.198
0.501
0.047

55
475
160.3
200

9.18
9.56
11.79
6.25

9.03
8.65
11.17
5.89

8.75
8.00
1048
5.87

8.
10.17
6.06

8.81
8.57
9.73
5.95

8.11
9.35
5.86

8.31
8.82
9.93
5.64

9.15
8.87
8.67
5.14

772 788 795
762 763 767

1 750 794
589 573 576

7.24
667
595
540

7.71
6.55
544
557

7.44
1
1
562

7.32
5.99
4.68
541

8.70
6.48
453

Sulfamethoxazole and  5.21
trimethoprim
fChange (%): This value was calculated by subtracting the antibiotic use in the first quarter of 2020 from the antibiotic use in the fourth quarter of 2022, dividing the result by the antibiotic use in the first quarter of 2020,

lactamase inhibitor
and then multiplying by 100

Amoxicillin and beta-
Meropenem

Cefixime

J01DDO08
JO1DHO02
JOTEEO1

Abbreviations: ATC, anatomical therapeutic chemical
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Antibiotics are among the most frequently prescribed
medications for patients in LCHs [21]. The Centers for
Disease Control and Prevention report that up to 70%
of these patients are treated with antibiotics more than
once annually. However, between 40% and 75% of these
antibiotic prescriptions are regarded as inappropri-
ate use, which can accelerate the rise of antibiotic resis-
tance in LCHs [22-24]. As antibiotic-resistant bacteria
from LCHs can spread to acute care hospitals, this issue
extends to a broader healthcare concern. Therefore, accu-
rately assessing antibiotic use in LCHs and implement-
ing appropriate countermeasures is crucial from a public
health perspective.

Antibiotic use in LCHs during the COVID-19 pan-
demic may be profoundly affected due to their structural
vulnerabilities and the unique characteristics of their
patients [9, 10, 12]. However, data on antibiotic use in
LCHs during the pandemic has remained limited to date.
A thorough analysis of antibiotic use in this specific cir-
cumstance will provide valuable insights for developing
effective antibiotic stewardship strategies in LCHs. To
our knowledge, this study is the first to comprehensively
investigate antibiotic use among patients in LCHs during
the pandemic.

We demonstrated that the overall use of antibiotics in
LCHs was lower than that in acute care hospitals; how-
ever, the intensity of use among patients who were pre-
scribed antibiotics was higher in LCHs. Patients in LCHs,
often of advanced age and with multiple comorbidities,
tend to have longer stays compared to those in acute care
hospitals, increasing their risk of hospital-acquired infec-
tions [25]. Additionally, some patients are susceptible to
recurrent infections, such as aspiration pneumonia or
infections from decubitus ulcers, due to chronic con-
ditions that are not correctable [26]. As a result, these
patients frequently receive multiple antibiotic prescrip-
tions or undergo longer antibiotic treatments during
their hospitalization, contributing to the increased inten-
sity of antibiotic use among those treated. Furthermore,
the limited availability of diagnostic resources and spe-
cialists in LCHs may also influence antibiotic use in these
settings [27].

Interestingly, hospitals with three or more physicians
per 100 beds exhibited higher rates of antibiotic adminis-
tration. This trend may be partially explained by a higher
proportion of clinically complex patients requiring more
frequent medical intervention, including antibiotic ther-
apy. Alternatively, increased physician availability may
lead to more active diagnostic and treatment practices,
contributing to higher antibiotic use. Further investi-
gation is needed to better understand the relationship
between physician staffing levels and prescribing behav-
ior in LCHs.
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This study revealed that fluoroquinolones, which are
primarily used to treat urinary and respiratory tract
infections, were the most commonly prescribed antibi-
otics in Korean LCHs during the COVID-19 pandemic,
consistent with findings from studies conducted in US
nursing homes prior to pandemic [28]. However, use
of broad-spectrum antibiotics such as penicillins with
B-lactamase inhibitors and carbapenems was also con-
cerningly high, and exhibited a significant upward trend
during the pandemic. Several factors may have contrib-
uted to this rise in the use of broad-spectrum antibiotics
in LCHs. In Korea, the number of inpatients decreased
temporarily over the three years of the pandemic (2020—
2022), due to the cancellation of admissions for patients
requiring only simple medical care [29]. This reduc-
tion could have led to an increase in the severity of ill-
nesses in LCHs, heightened the risk of hospital-acquired
infections, and fostered the development of antibiotic-
resistant bacteria, potentially explaining the increased
reliance on broad-spectrum antibiotics [30]. Moreover,
changes in the healthcare system during the pandemic
likely influenced the escalation in broad-spectrum anti-
biotic use. Throughout the COVID-19 pandemic, patient
transfers between medical institutions were restricted.
The total number of patient transfers was significantly
lower for most of the pandemic compared to pre-pan-
demic levels [31]. Consequently, some patients with
infections who would normally have been transferred
to an acute care hospital remained in LCHs, where they
received treatment with broad-spectrum antibiotics,
even though their conditions were severe enough to war-
rant transfer to a higher level of care.

This study is significant as it provides a comprehen-
sive analysis of antibiotic use in all LCHs nationwide
throughout the most extended period of the COVID-19
pandemic. Despite its strengths, the study has several
limitations. Firstly, due to the reliance on claims data,
we could not verify the appropriateness of the antibiotic
use during the pandemic. Further research is needed to
assess the suitability of antibiotic use in LCHs during the
COVID-19 pandemic. Secondly, this study did not com-
pare antibiotic use in LCHs during the pandemic with
the period before the COVID-19 pandemic. Since Korean
LCHs operate under a fixed payment system for medical
services, gathering data on antibiotic use through claims
data from the NHIS proved challenging. Consequently,
our investigation was limited to antibiotic prescriptions
recorded in the NHIS database starting from 2020. Lastly,
factors such as the availability of COVID-19 testing, vac-
cination rates, and the introduction of antiviral agents in
LCHs might have influenced antibiotic use. Moreover,
the vulnerability of patients to COVID-19 could have
affected the patterns of antibiotic prescriptions. It is
important to acknowledge that varying trends might be
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observed based on the specific conditions of the LCHs
and the demographic characteristics of populations in
different countries.

In conclusion, a sustained increase in antibiotic use
was observed in Korean LCHs during the COVID-19
pandemic, with a particularly notable rise in broad-spec-
trum antibiotic prescriptions. Our study underscores the
importance of continuous surveillance to monitor anti-
biotic use and the critical need for enhanced antibiotic
stewardship in LCHs during public health crises. These
measures are essential for optimizing antibiotic practices
and mitigating the spread of resistant bacteria.

Abbreviations

LCHslong  Term care hospitals

COvID 19 Coronavirus Disease 2019

NHI National Health Insurance

ATC Anatomical Therapeutic Chemical
DOT Days of Therapy

PDs Patient-days

SD Standard Deviation
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