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ABSTRACT

Objective: In this study, we aimed to determine and compare the rates of empirical anti-
biotic use and duration between the chest diseases clinic (CDC), infectious disease clinic
(IDC), and internal medicine clinic (IMC) among patients hospitalized because of COVID-19.

Methods: This cross-sectional study was performed in a single university hospital. The
study included all patients aged 18 years and older hospitalized with a PCR-confirmed
COVID-19 between May 30, 2021, and August 30, 2021. Clinical and laboratory findings were
recorded from the electronic medical records database.

Results: The study included a total of 581 inpatients, of whom 310 (53.4%) were women. Of
the 581 patients, 475 (81.8%) were prescribed antibiotics. The rate of antibiotic prescription
was 71.6% for IDC, 88.5% for CDC, and 87.4% for IMC. The most commonly used antibiotic
was moxifloxacin in all groups. The mean treatment duration was 8.9+6.16 days. The mean
duration of antibiotic treatment was 11.1+5.90 days for CDC, 11.3+6.74 days for IMC, and
5.3 days=+3.76 for IDC.

Conclusion: Patients with COVID-19 who were treated in IDC had a lower rate and shorter
duration of antibiotic use compared to the other clinics. However, the rate of antibiotic pre-
scription in all three groups was very high. Therefore, antimicrobial management programs
should be meticulously conducted to reduce unnecessary antibiotic use.
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The Use of Antibiotics in COVID-19

INTRODUCTION

he clinical spectrum of COVID-19 varies,

ranging from asymptomatic infection to crit-

ical illness. The most commonly used tool for
the classification of disease severity is the National
Institute of Health (NIH) severity scale, which has
four categories: mild, moderate, severe, and criti-
cal (1). Patients with moderate and severe clinical
courses are followed up in wards, while those with
the critical disease require intensive care (2).

Although the inefficacy of antibiotics in COVID-19
is well known, their use is very high for various rea-
sons. Among the possible reasons for antibiotic use
in COVID-19 are difficulty in excluding a bacterial
co-infection, high levels of laboratory inflammation
parameters, and chest imaging findings that mimic
bacterial infections (3). Due to the excessive use of
antibiotics in COVID-19, there has recently been an
increased awareness in antimicrobial stewardship
programs (4-7). These programs aim to reduce the
development of antibiotic resistance, the incidence
of adverse effects, and related costs (8, 9).

Although a high rate of antibiotic prescription is a
well-known practice in COVID-19, there is little in-
formation on the frequency and preferences of an-
tibiotics and the duration of treatment in different
clinics. Therefore, in this study, we aimed to deter-
mine and compare the rates and duration of empir-
ical antibiotic use between different clinics among
patients hospitalized due to COVID-19.

MATERIALS AND METHODS

Patient Selection

This cross-sectional study was performed in three
inpatient clinics of a tertiary referral center, includ-
ing infectious diseases clinic (IDC), chest diseases
clinic (CDC), and internal medicine clinic (IMC).
The study included all consecutively hospitalized
patients aged 18 years and older with a PCR-con-
firmed COVID-19 diagnosis between May 30, 2021,
and August 30, 2021. A total of 683 patients hospi-
talized with the presumptive diagnosis of COVID-19
infection were evaluated in terms of eligibility for
the study. Seventy patients were excluded due to
a negative SARS-CoV-2 PCR test, 15 due to missing
data, and seven because of transfer to another hos-
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pital. As a result, the data of 581 patients were in-
cluded in the final analysis.

COVID-19 severity was defined according to the NIH
Guidelines and categorized as follows: mild=1, mod-
erate=2, severe=3, and critical=4 (1). Since mild cases
were followed up without hospitalization, they were
not included in the study. The study group includ-
ed moderate and severe COVID-19 cases. Laboratory
findings obtained on the first day of hospital admis-
sion were recorded. COVID-19 treatment was under-
taken according to the Republic of Tirkiye Ministry
of Health Guidelines available during the study pe-
riod (10). Co-infections treated with antibiotics were
diagnosed as community-acquired if the diagnosis
was made at the time of or in the first 48 hours of
hospital admission, and hospital-acquired if diag-
nosed >48 hours after admission for COVID-19.

Kutahya Health Sciences University Ethics Com-
mittee approved the study on October 6, 2021 with
the decision number “2021/14-17".

Data Collection

The demographic data of the patients, admission
date, discharge, date of transfer to the intensive
care unit/death, and underlying diseases were re-
corded from the electronic medical records data-
base of the hospital. In addition, disease severity
was determined according to NIH, and all antibiot-
ics initiated within the first three days of admission
were recorded until the end of treatment. Initiation
and subsequent discontinuation of antibiotic ther-
apy were at the physicians’ discretion. The primary

HIGHLIGHTS

¢ Therate of antibiotic prescription in all COVID-19
patients was very high.

e Most patients hospitalized with COVID-19 re-
ceived empirical antibiotherapy in our study.

e The lowest frequency and shortest treatment
duration of antibiotic use were observed in infec-
tious disease clinics compared to other clinics.

e In order to reduce unnecessary antibiotic use,

antimicrobial management programs should be
carried out meticulously.
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Table 1. Patient characteristics and empiric antibiotic treatment in patients with COVID-19 according to the clinic.

— Total cDC IDC IMC , . s
N=581 (%) n=200 (%) n=222 (%) n=159 (%) P P P

Age (meanSD) 58.40+14.47 56.68+13.15 57.97+15.01 61.16+£14.97 0.723 0.009* 0.117
Male gender 271 96 (48) 98 (44.1) 77 (48.4) 0.427 0.936 0.408
Disease severity: moderate 372 (64) 125 (62.5) 145 (65.3) 102 (64.1)

0.547 0.747 0.814
Disease severity: severe 209 (36) 75 (37.5) 77 (34.7) 57 (35.9)
ICU admission 79 (13.6) 24 (12) 22 (9.9) 33(29.8) 0.534 0.029 0.005"
In hospital mortality 37 (6.3) 10 (5) 13 (5.9) 14 (8.8) 0.699 0.152 0.269
Empiric antibiotic # #
v 475 (81.9) 177 (88.5) 159 (71.6) 139 (87.4) p<0.01 0.870 p<0.01
gurat'on In treatment 8.98+6.16 11.175.90 5.32+3.76 1134674 p<0.01* 0.944 p<0.01*

ays (mean + SD)

SD: Standard deviation, ICU: Intensive care unit, CDC: Chest diseases clinic, IDC: Infectious diseases clinic,IMC: Internal medicine clinic.
*Chi-Square Tests n (%), *Post-hoc: Dunnett T3, p: Comparison of CDC and IDC, p% Comparison of CDC and IMC, p3 Comparison of IDC and IMC
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Figure 1. Antibiotic treatment initiated at admission according to the
prescribing clinic.
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outcome measure was the rate of empirical anti-
biotic use in hospitalized patients with COVID-19.
The secondary outcome measures were the com-
parison of the rates and duration of antibiotic use
in these patients between IDC, CDC, and IMC.

Statistical Analysis

The Statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS)
20.0 (IBM Corp., Armonk, NY, USA). Frequency ta-
bles, descriptive statistics, cross-tables, bar graphs,
and chi-square test (for independent groups), Lev-
ene test, post-hoc: Dunnett T3, and one-way anal-
ysis of variance were used in the analysis of the
data.

RESULTS

A total of 581 patients were eligible for the study.
The median age was 58.40 years, and 310 were
women (53.4%) (Table 1). The severity of COVID-19
infection was similar in the three clinics. Co-mor-
bidities included hypertension (39% in CDC, 41%
in IDC, and 43.4% in IMC), diabetes mellitus (28%
in CDC, 32% in IDC, and 31.2% in IMC), chronic ob-
structive pulmonary disease (8.5% in CDC, 1.7% in
IDC, and 13.2% in IMC), coronary artery disease CDC
(4% in CDC, 5% in IDC, and 13.8% in IMC). 13.6%
were admitted to the ICU, and in-hospital mortality
was 6.3%.

Overall, 475 (81.8%) patients received antibiotics. The
number of patients prescribed antibiotics was 159
(71.6%) for IDC, 177 (88.5%) for CDC, and 139 (87.4%)
for IMC. Antibiotic use was significantly lower in IDC
compared to CDC and IMC (p<0.001 and p<0.001,
respectively) (Table 1). The most commonly used
antibiotic was moxifloxacin in all groups (72.4%),
and the number of patients receiving this antibiot-
ic prescription was 170 (85%) in CDC, 132 (59.5%) in
IDC, and 119 (74.8%) in IMC. Moxifloxacin use was
significantly lower in IDC compared to CDC and IMC
(p<0.001 and p=0.002, respectively) (Table 2).

The number of patients who received ceftriax-
one was 125 (62.5%), 54 (24.3%), and 56 (35.2%) in
CDC, IDC, and IMC, respectively; this rate was low-
er in IDC compared to CDC and IMC (p<0.001 and
p=0.022, respectively) (Table 2).
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Broader spectrum antibiotics, such as piperacil-
lin-tazobactam, were prescribed for 13 (5.9%) in IDC,
58 (29%) in CDC, and 55 (34.6%) in IMC. Meropenem
was given to 3 (1.4%) patients in IDC, 19 (9.5%) in
CDC, and 15 (9.4%) in IMC. Piperacillin-tazobactam
and meropenem use was significantly lower in IDC
compared to CDC and IMC (p<0.001 for all) (Table 2
and Figure 1).

The mean duration of antibiotic treatment was 8.9
days in the whole cohort; 11.1 days for CDC, 11.3
days for IMC, and 5.3 days for IDC. The duration of
antibiotic use was significantly lower in IDC com-
pared to CDC and IMC (p<0.001 for both) (Table 2
and Figure 2).

DISCUSSION

In our study, most patients hospitalized with
COVID-19 received empirical antibiotics. In a study
from Detroit, the frequency of antibiotic use was
69.2% in hospitalized patients with COVID-19 (11).
A multicenter study involving 820 patients in Scot-
land reported a similar frequency of antibiotic use
(62.4%) (12). Although the frequency of empirical
antibiotic use may differ between studies, they
are generally much lower compared to our results.
This is compatible with the generally higher empir-
ic antibiotic use in daily clinical practice in Turkey
(3,13, 14).

In the literature, there are limited studies compar-
ing empirical antibiotic use between different pan-
demic clinics. In a multicenter study from Spain,
Estrada et al, reported the rate of antibiotic use
as 87.8% in 13,932 patients treated in IMC (15). In
another study, the frequency of antibiotic use was
reported to be lower in university hospitals than in
state hospitals (16). In the current study, the lowest
frequency and shortest duration of treatment were
observed in IDC. Although the severity of COVID-19
infection in patients admitted to the clinics was
similar, the rate of broad-spectrum antibiotic use,
such as piperacillin-tazobactam and meropenem,
was very high in CDC and IMC compared to IDC.
These two antibiotics have required infectious dis-
eases approval for reimbursement since 2003. Un-
fortunately, due to the excessive workload during
the pandemic, case-by-case evaluation of the need
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Table 2. Distribution of empiric antibiotic treatment in patients with COVID-19.

Antibiotics Clinics nY(?’Z) nr\éf/l ) p’ p? P
cDC 125 (62.5) 75 (37.5)

Ceftriaxone IDC 54 (24.3) 168 (75.7) p<0.01** p<0.01* 0.022*
IMC 56 (35.2) 103 (64.8)
cDC 1(0.5) 199 (99.5)

Azithromycin IDC 11 (5.0) 211 (95) p<0.01** 0.586 0.082*
IMC 2(13) 157 (98.7)
cDC 1(0.5) 199 (99.5)

Levofloxacin IDC 7(3.2) 215 (96.8) 0.046* 0.92 0.045*
IMC 0(0) 159 (100)
cpC 170 (85) 30 (15.0)

Moxifloxacin IDC 132 (59.5) 90 (40.5) p<0.01** 0.022* 0.002*
IMC 119 (74.8) 40 (25.2)
cDC 58 (29.0) 142 (71.0)

%pgg;!'t';‘m IDC 13 (5.9) 209 (94.1) p<0.01** 0.303 p<0.01**
IMC 55 (34.6) 104 (65.4)
cDbC 19 (9.5) 181 (90.5)

Meropenem IDC 3(1.4) 219 (98.6) p<0.01** 0.647 p<0.01**
IMC 15 (9.4) 144 (90.6)
cpC 0(0) 200 (100)

Vancomycin IDC 0(0) 222 (100)
IMC 1(0.6) 158 (99.4)

CDC: Chest diseases clinic, IDC: Infectious diseases clinic, IMC: Internal medicine clinic.
* p<0.05 (significant at 5% significance and 95% Cl), ** p<0.01 (significant at 1% significance and 99% Cl), Chi-square test, n (%)
p": Comparison of CDC and IDC, p% Comparison of CDC and IMC, p*: Comparison of IDC and IMC

for these antibiotics by infectious diseases physi-
cians before approval was not feasible in most in-
stances (17). The lower rate of antibiotic use in IDC
may be associated with higher awareness of anti-
microbial management among infectious disease
specialists.

During the ongoing COVID-19 pandemic, various
antibiotics have been used across the world. In a
study conducted in Wuhan at the beginning of the
pandemic, the most commonly used antibiotic
class was fluoroquinolones (18). In an international
survey study, the combination of beta-lactam and

macrolide was the most commonly used antibiot-
ics in patients with COVID-19 (3). In a multicenter
study involving 820 patients in Scotland, the most
commonly used antibiotics in hospitalized pa-
tients were amoxicillin, doxycycline, and amoxicil-
lin-clavulanic acid. In that study, quinolones and
cephalosporins were prescribed infrequently due to
their higher adverse effects and Clostridioides diffi-
cile superinfection (12). Moxifloxacin, an antibiotic
highly effective against community-acquired re-
spiratory pathogens, was the most commonly used
antibiotic in our study, which is similar to the re-
sults of other reports from Turkey (3).

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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The efficacy of quinolones against typical and atyp-
ical pathogens, their practical use, and possible im-
munomodulatory effects may have increased their
use at the beginning of the pandemic in some coun-
tries, including Turkey (19). However, recent evi-
dence suggests a lower frequency of bacterial co-in-
fections (3.5%), especially those caused by atypical
pathogens in COVID-19 (20). The Study Group for
Antimicrobial Stewardship recently published a
guideline that recommends against empiric anti-
biotic usage in COVID-19. It is also recommended
to perform microbiological examinations, such as
blood culture analysis and Legionella antigen test
in selected patients, due to their limited benefits (4).
Thus, antibiotic use has been restricted in recent
months by infectious disease committees and spe-
cialists (6, 7, 21).

The Scottish Antimicrobial Management Group
recommends using narrow-spectrum antibiotics
only for short-term (5 days) in treating pneumonia
and purulent bronchitis in COVID-19 (5). In a study
by Towsend et al., which included 117 patients, the
mean duration of antibiotic use was determined as
seven days (22). In an international survey study
involving clinicians following up patients with a
diagnosis of COVID-19, the mean duration of anti-
biotic use was five days in North America, 5.4 days
in England, 6.5 days in Spain, 7.3 days in Slovenia,

and 7.6 days in Turkey (3). In our study, the mean
duration of antibiotic use was similar to the results
reported for Turkey but longer than in other coun-
tries.

The strengths of our cross-sectional study are the
number of patients included and that it reflected
real-life experience. This allowed us to obtain de-
tailed information on how antibiotics were used
during the COVID-19 pandemic in different clinics.
However, our study has several limitations. First,
the results may not be generalized because this is
a single-center study with a relatively small sample
size in different clinics. Second, there were no spec-
ified criteria for microbiological sampling and local
antibiotic guidelines for empiric antibiotic treat-
ment in COVID-19 patients. Thus, community-ac-
quired and hospital-acquired co-infection rates
could not be specified, and the appropriateness of
antibiotic use was not evaluated.

In this study, antibiotic use was determined to be
very high in all clinics caring for COVID-19 patients.
On the other hand, the lowest frequency and short-
est treatment duration of antibiotic use were ob-
served in IDC. Therefore, to reduce unnecessary an-
tibiotic use, antimicrobial management programs
should be carried out under the leadership of IDC.
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