Published Online: 29 August 2024 —

JOURNAL OF PURE AND APPLIED MICROBIOLOGY

Hiremath et al | Article 9581
J Pure Appl Microbiol. 2024;18(3):1996-2004. doi: 10.22207/JPAM.18.3.50 O
Received: 23 May 2024 | Accepted: 31 July 2024

J \

P-ISSN: 0973-7510; E-ISSN: 2581-690X

RESEARCH ARTICLE OPEN ACCESS

Antibiotic Usage Pattern against COVID-19 in
Patients of a Tertiary Care Hospital

Geetanjali Hiremath'(), Rajesh Vishnu Naik'(>), Harsha Hanji? and
Shrikant Hiremath3*

!Department of Pharmacology, KLE JGMM Medical College, Hubli, KLE Academy of Higher Education and
Research, Karnataka, India.

’Department of Pulmonary Medicine, SDM College of Medical Sciences and Hospital, Shri Dharmasthala
Manjunatheshwara University, Dharwad, Karnataka, India.

3Department of Pulmonary Medicine, KLE JIGMM Medical College, Hubli, KLE Academy of Higher Education and
Research, Karnataka, India.

Abstract

The coronavirus disease of 2019 (COVID-19) emerged as a pandemic at the end of 2019. The clinical
presentation of COVID-19 was comparable to bacterial infections, and due to the ambiguity of an
effective treatment method, the healthcare professionals routinely used antibiotics to treat the patients.
So, this study evaluated the antibiotic usage patterns at our hospitals among COVID-19 patients,
considering the World Health Organization (WHO) AWaRe (Access, Watch, and Reserve) classification.
The present study was a retrospective observational hospital record-based study on COVID-19 patients
admitted from March-August 2020. A total of 256 COVID-19 patients were enrolled, considering
inclusion and exclusion criteria. Data collection utilizing a standardized case record form to capture
all information methodically based on age, sex, comorbidities, duration, and nature of the symptoms.
Drug data, for example antibiotic usage patterns were collected with detailed prescription analysis,
including route, dose, frequency and number of antibiotics used. A structured proforma was used to
analyze data, and descriptive statistical analysis was performed and presented as Histograms. The WHO
AWaRe antibiotic classification was used to determine the antibiotics’ suitability for empirical therapy.
The mean age of the participants was 40.00 + 15.46 years with male predominance, 188 (73.43%) in
number, compared to females, with 68 (26.56%). Almost all the current study participants received one
or more antibiotics during their hospital stay, and a maximum of the patients 126 (49.22%) received
2 antibiotics during treatment, 78 (30.47%) subjects who were managed with 3 antibiotics, and the
rest, 52 (20.31%) participants received only 1 antibiotic during their hospital stay. To treat moderate to
severely ill patients, the most used antibiotic was doxycycline, followed by meropenem and piperacillin/
tazobactam. The findings of this study will provide baseline data that will help to generate strategies
to reduce antibiotic prescriptions for the formulation of better antibiotic stewardship programs (ASP)
and institutional policies to fight against any infection in a better way in the near future.
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INTRODUCTION

Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2) emerged as a
pandemic at the end of 2019, and recently, the
healthcare system of India has recovered from
its associated challenges. In India, 44.9 million
people had affected with COVID-19 infection as
of May 2023, and 0.53 million people have died
due to COVID-19 infection as of May 2022.! The
clinical picture of COVID-19 patients could be
the same as that of bacterial infections like fever,
acute onset and raised inflammatory markers,
etc.? Until now, there is no definite successful
treatment protocol for SARS-CoV-2. Thus, clinical
indecisiveness and the absence of any definite
treatment protocol for SARS-CoV-2 have resulted
in extensive early antibiotic use during the
pandemic. World Health Organization (WHO), in
May 2020, presented the first guidelines to fight
COVID-19. However, the diverse nature of the
virus, risk factors, health policies, environmental
and socioeconomic conditions, and immunity
of people affected worldwide led to national
guidelines against this new infection. The GOI
(Government of India), in the “Guidelines for
the management of co-infection of COVID-19
with other seasonal epidemic-prone diseases,”
recommended the prophylactic use of empiric
antibiotic therapy based on the native antibiogram
merely in the secondary bacterial infection cases.>*
Though antibiotics are not the preferred choice
for viral diseases, using antibiotics as prophylaxis
is a widespread practice to avoid any secondary
bacterial infection in high-risk patients.® So, in the
hospital settings during a pandemic, a huge rise in
the usage of antibiotics was seen.®® Various studies
have documented that during hospital stays of
COVID-19 patients, around 70% were prescribed
antibiotics®*due to bacterial co-infection concerns.
However, on a thorough review of the data, it was
seen that only 6% of them had confirmed bacterial
co-infection.'®!! Since the onset, there exists a
debate about the incidence of viral and bacterial
co-infection in COVID-19 patients, as few studies
have reported an incidence of <4%-8%.1% In
other studies, globally it has been reported upto
28% in various countries worldwide, especially in
Europe.>"’

The most frequently prescribed antibiotics
were macrolides, tetracyclines, cephalosporins,
etc. Due to misuse of antibiotics, WHO 2022 global
antimicrobial resistance & use surveillance system
(GLASS) report highlighted many pathogenic
bacteria have developed resistance against
them.’®20 So, it is anticipated that overuse of
antibiotics during COVID-19 must have noticeably
added to the global antimicrobial resistance (AMR)
burden. Globally, the monetary cost of AMR in GDP
loss is predicted to be 3 trillion US dollars.'*So, the
World Health Organization (WHO) has recognized
AMR as one of the first 10 threats to worldwide
public health.?* However, empiric treatment
focused on wide coverage of various microbes
could result in limited growth of drug-resistant
bacteria. So, WHO 2017 proposed AWaRe (Access,
Watch, Reserve), a new technique for antibiotic
classification to enhance effective antibiotic usage
and avoid overprescription® and AMR burden.??
AWaRe has a list of 180 antimicrobial agents
(AMAs), which are further classified based on
their potential to develop resistance into “Access,
Watch, and Reserve” groups in 2019 to decrease
the risk of AMR, WHO declared that out of total
AMAs used by a country, at least 60% must be from
access group.2? However, it is unclear how strictly
these restrictions are adhered to. Another main
aspect guiding clinicians in selecting appropriate
AMA is an Institute’s local antibiotic policy, which
is responsible for the rational use of AMAs.
Hence, studies should focus more on collecting
data from different COVID-19-dedicated hospitals
regarding antibiotic usage patterns to spot the
challenges in rational antibiotic use. In countries
like India, the task is more difficult as there is a
paucity of information on antibiotic use among
hospitalized COVID-19 patients in many tertiary
care hospitals.?* Moreover, only a few point
prevalence surveys (PPSs) have been conducted
to evaluate antibiotic consumption patterns, with
the maximum PPSs being before COVID-19.%>%So,
the current research was conducted to evaluate
the antibiotic usage patterns at our hospital
during COVID-19, considering the WHO’s AWaRe
classification. This research can help the Institute
to improve its native antibiotic stewardship
program (ASP) along with the formulation of the
institution’s antimicrobial policy’ shortly.
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MATERIALS AND METHODS

The present study was a retrospective
observational record-based study conducted by
collecting data on COVID-19 patients hospitalized
between March-August 2020 at SDM College
of Medical Sciences and Hospital, Karnataka,
India. The study aimed to examine antibiotic
consumption patterns in COVID-19 patients and
evaluate the appropriateness of antibiotics used
for empirical therapy using the WHO AWaRe
(Access, Watch, and Reserve) antibiotic list. A
total of 256 COVID-19 patients aged > 18 years
of either sex were enrolled in the study after
obtaining ethical clearance from the Institute
Ethics Committee ref -SDMIEC2021/149.

Patients under 18 years and with
insufficient data entry in the medical records
were excluded from the study. We have used
convenience sampling technique based on the
duration that is the 6 months of data on the
patients treated for COVID-19 infection meeting
inclusion criteria were collected retrospectively
from the research hospital’s medical records
division, utilizing a standardized case record form
to capture all information methodically. The case
record proforma contains baseline demographic
data such as age, sex, suspected environment of
acquisition, comorbidities, duration, and nature
of the symptoms. Severity markers were included

Age group in years

45.00% -
40.00% -
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00% -

like Glasgow Coma Scale (GCS) and vital signs like
respiratory rate per minute (RR); heart rate per
minute (HR); maximum temperature in Celsius
scale (T__); systolic and diastolic blood pressure
in mmHg (SBP/DBP) and oxygen saturation
(SpO,). Drug data and antibiotic usage pattern,
was collected with detailed prescription analysis,
including route, dose, frequency, duration, and
number of antibiotics used. Antibiotic usage
was accessed using the WHO AWaRe antibiotic
list, which determines the appropriateness of
antibiotics used for empirical therapy. A structured
proforma was used to analyze data, and descriptive
statistical analysis was performed. Data was
expressed as means and percentages. Strict
confidentiality was maintained with the collected
data.

RESULTS

The present study was conducted by
collecting data from 256 COVID-19 patients
hospitalized in the concerned hospital during the
study period. The mean age of the participants
was 40.00 * 15.46 years. The current study had
a predominance of males, with 188 (73.43%) in
number, and females, with 68 (26.56%) in number.
Table 1 highlighted the characteristics of the
patients based on their hospital stay. The average
length of hospital stay of the participants was

T T T

0.00%

18-25 26-35 36-45 46-55

56-65 266

Figure 1. Age group distribution of the COVID-19 patient’s vs percentage histogram. 36-55 age group is at the

highest risk of getting COVID-19 infection
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observed to be around 7 days (+ 2 days). Out of all
the patients, 36 (14.06%) were critical and were
on ventilators. The rest of the patients, i.e., 220
(85.93%), were stable and were under treatment
in different wards. Most current study participants
received one or more antibiotics during their
hospital stay. During treatment, maximum 126
patients (49.22%) received 2 antibiotics, followed
by 78 (30.47%) subjects who were managed
with 23 antibiotics, and the rest, 52 (20.31%)

Table 1. Fundamental questions and Characteristics
feature of the patients based on data collection form
where number of patients (n) having antibiotics is
shown as %

Parameter MeanzSD or
n (%)
Mean age 40.00 + 15.46
Sex Males 188 (73.43)
Females 68 (26.56)
Average length of 7 days + 2 days
hospital stays
Number of patients 36 (14.06)
on ventilator
Number of patients 256 (100)
treated with antibiotics
Patients treated with 1 antibiotic 52 (20.31)
2 antibiotics 126 (49.22)

>3 antibiotics 78 (30.47)

participants received only 1 antibiotic during their
hospital stay.

Further, patients were divided into
different age groups. The maximum patients were
from the age group 46-55 years, followed by 36-
45 years, 26-35 years, 56-65 years, 266 years, and
18-25 years, with 108 (42.18%), 101 (39.43%),
35 (13.67%), 8 (3.12%), 3 (1.17%) and 1 (0.39%)
patient respectively (Figure 1).

Table 2 highlighted the access group of
WHO'’s AWaRe list and showed the maximum use
of Doxycycline by 179 (69.92 %) patients. Table 3
highlights the appropriateness of taking antibiotics
by COVID-19 patients.

In the current study, the hospitalized
COVID patients presented a few associated co-

Table 2. Pattern of antibiotics used based on WHO
AWaRe classification and distribution of patients (%)
based on the antibiotic usage by ‘n’ number of patients

WHO AWaRe Antibiotic n (%)
classification used
Access Group Doxycycline 179 (69.92)
Watch Group Piperacillin/, 140 (54.68)
Tazobactam
Ceftriaxone 25 (9.76)
Meropenem 149 (58.20)
Reserve group  Linezolid 10 (3.90)
Colistin 41 (16.01)
Tigecycline 52 (20.31)

COVID-19's co-morbidities

40.00% -
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Figure 2. Co-morbidities with the COVID-19: patients are shown to be vulnerable to many diseased conditions
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Table 3. Analysis of appropriateness of the antibiotic
used in all patients

Antibiotics Appropriate Non-
appropriate

Doxycycline 150 29
Piperacillin 83 57
tazobactam

Ceftriaxone 8 17
Meropenem 96 53
Linezolid 8 2
Colistin 39 2
Tigecycline 49 3

morbidities, The most common co-morbidity
with the patients was hypertension, DM with
hypertension, diabetes mellitus (DM), respiratory
disease, genitourinary disease, cardiac disease,
kidney disease and other diseases with 92
(35.93%), 75 (29.29%), 55 (21.48%), 28 (10.93%),
22 (8.59%), 12 (4.68%), 9 (3.51%) and 3 (1.17%)
subjects respectively (Figure 2).

DISCUSSION

The current research evaluated the
antibiotic usage patterns at our hospital during
COVID-19, considering the WHO’s AWaRe
classification. Data from a total of 256 COVID-19
patients were taken in the study. The mean age of
the participants in our study was much lower than
the study by Kashyap et al.’ The reason could be
the study population as they researched COVID
patients admitted to ICU (Intensive care unit).
As described earlier, it was a mixed population
of COVID-19 patients. Out of all the patients, 36
(14.06%) were critical and were on ventilators. The
rest of the patients, i.e., 220 (85.93%), were stable
and were under treatment in different wards.
However, only 36 (14.06%) patients were critical
(on ventilators), and the antibiotic prescriptions
were 100% in our study, which means all COVID-19
patients get at least one antibiotic.

Our study had a predominance of males,
which is strongly supported by the findings of
previous studies.?””?* However, a study by Al-
Nuaimi et al. showed female dominance.* The
participants’ average length of hospital stay
(LOS) was around seven days, which aligns with

the study’s findings.?® Mechanical ventilation
they observed during this period was slightly
higher than in our study. The COVID patients,
while hospitalized, were presented with few
associated co-morbidities, and the most common
co-morbidities were hypertension and diabetes
mellitus (DM), which is similar to the study done
by Kashyap et al. A Singapore study reported more
likely antibiotic usage in cases presented with
associated co-morbidities. DM patients received
more antibiotics due to some antibiotic resistance
genesin them.?In the current study, most patients
received two antibiotics during treatment, which
agrees with the previous findings.?® All the patients
were managed by at least one antibiotic,*> and
an average number of 4 antibiotics were given.”
The possible reason behind this variation could
be the severity of the disease and co-morbidities
associated with the COVID-19 patients. The
percentage found in our study is nearly like
the findings earlier, which reported the use of
combination antibiotics in around 45% of cases.*®
Further, patients were divided into different age
groups, and most of the patients in our study were
adults in the age group 46-55 years. This outcome
is in concurrence with the previous studies?*3°as
they also found adults of the same age group in
the maximum number in their studies.

During the first COVID- wave, a strict
lockdown was imposed in India, and patients
with mild symptoms were strictly forced to be
in home isolation. The patients with moderate
or severe symptoms were admitted to COVID-
19-dedicated hospitals to start their immediate
medical care. So, the antibiotic prescription rates
of the COVID-dedicated hospitals were relatively
high. The present study has taken the data of the
patients hospitalized during the peak transmission
period, due to which almost every patient
has received one or the other antibiotic upon
admission. So, without a suitable control group,
marking antibiotic usage as high or low would
be indecisive. During the first wave of COVID-19,
India was a developing and overpopulated country,
and its healthcare system was overburdened. So,
prescribing antibiotics based on bacteriological
identification was impossible, particularly during
the pandemic. Secondly, our center, the tertiary
care hospital, received many patients already
on antibiotics prescribed in the referred centers.
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Earlier studies supported our hypothesis by
stating a few factors restricting the appropriate
implementation of ASP during the pandemic in
India.** Another study also agrees with our results
as they documented lower antibiotic prescription
rates, 63.1 to 64.8% in developed countries
during the COVID-19 pandemic compared to
Southeast Asian developing countries with 87.5 %
antibiotic prescription rates.® Other studies have
documented a wide range of 70-95% antibiotic
prescription rates.>**3¢ Whereas, other studies
reported meager antibiotic prescription rates,
like 38% in Scotland.*” and as low as 6.2% in
Singapore.*®The wide variation in antibiotic usage
in different countries could be due to differences
in their healthcare system, study population, social
health determinants, degree of infection, hospital
prescription policies, and local pharmaceutical
companies.?*3°4 Studies documented a biphasic
antibiotic usage pattern during pandemic wave 1
from March to April 2020.8%” As Wave 1 was over,
due to globally accumulated experience, local
learning, and knowledge, the use of antibiotics
drastically dropped during Wave 2 and Wave
3 without any dramatic change in in-hospital
mortality.?® Research also reported a decline
in antibiotic usage during the second wave
compared to the first wave.* China, during
wave 1, reported 95% antibiotic prescription
rates®*** compared to other geographic areas with
70%.34%43 Furthermore, in March 2020, at the
beginning of the pandemic, the guidelines given by
WHO recommended antibiotic usage in COVID-19
patients presented with sepsis,** and these
guidelines were modified later when the clinical
picture of COVID became clear. The antibiotics
used to treat COVID-19 patients in the present
study were influenced by the local antibiotic
stewardship program (ASP) and the Institution’s
antimicrobial policy, along with consideration
of WHO AWaRe classification. Also, our study’s
ward or ICU patients were managed with one or
more antibiotics during their hospital stay based
on the severity of the disease. The severity of the
disease was assessed by clinically correlating the
symptoms and laboratory parameters.

The antibiotics in our study were
prescribed by considering the ASP, local
antibiogram, co-morbidities, immune status of

the patient, other clinical conditions, and severity
of the disease. Table 2 shows the pattern of
antibiotics used in the current study based on WHO
AWaRe classification. The antibiotic used from the
Access group of AWaRe was doxycycline, and the
antibiotics from the Watch group were piperacillin/
tazobactam, ceftriaxone, and meropenem. The
remaining antibiotics, like linezolid, colistin,
and tigecycline, were in the reserve group. The
maximum patients, 179 (69.92%) in the present
study, were given doxycycline in the access
group, followed by meropenem and piperacillin/
tazobactam in the watch group with 149 (58.20%)
and 140 (54.68%) patients respectively. Tigecycline
and colistin of the reserve group were given to
52 (20.31%) and 41 (16.01%) cases, respectively.
Further, ceftriaxone of the watch group was
administered to 25 (9.76%) subjects and linezolid
to the reserve group to 10 (3.90%) patients. Table
3 depicts the maximum number of patients who
received antibiotics from the access and watch
group of WHO AWaRe classification of antibiotics.

At our tertiary care hospital, maximal
doxycycline was given to the patients, followed
by meropenem and piperacillin/tazobactam.
Tigecycline and colistin were used moderately,
whereas ceftriaxone and linezolid were sparsely
given to the patients. The reason behind prescribing
these injectables was that the hospitalized patients
had moderate or severe COVID-19 disease with
many cases associated with one or another co-
morbidity, and injectable antibiotics are typically
given to such patients to avoid any further
deterioration in their condition.*® Doxycycline
of the access group was given to 69.92% of the
patients in our study, firmly in concurrence with
prescribed doxycycline in 61% of the cases.”
Further, meropenem of Watch group was another
antibiotic that was extensively prescribed in
the present study, and the reason could be the
version 7.00 guidelines given by the ‘Ministry of
Health and Family Welfare (MOHFW)’ which have
recommended the use of meropenem for the
clinical management of severely ill COVID-19 cases.
In the current study, the use of meropenem was
followed by piperacillin/tazobactam, which is in
harmony with 2020 research in Brazil and another
study.?” Findings of the present study contrast
with a study by Mustafa et al. as they sparingly
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used meropenem in their patients and instead
used imipenem followed by ceftriaxone and
fluoroquinolones.*®*Saxena et al. also documented
using beta-lactams and metronidazole in their
patients.*” However, in our study, ceftriaxone and
linezolid were rarely used. In the current study,
colistin and tigecycline were used in moderation.
However, in another study, colistin and polymyxin B
were used.?”” Comorbidities and sociodemographic
factors influence COVID-19 patient mortality.
The factors that were most obviously linked to
a higher risk of death were being old age with a
weak immune system, living in an urban region,
and having diabetes and/or hypertension. The
mortality risk is even enhanced with Infections
or other diseased conditions like Kidney, Liver,
and Lung, as highlighted in Figure 2. A recent
study from Spain highlighted Sociodemographic
determinants of intraurban variations in COVID-19
incidence.*®

CONCLUSION

The current research was conducted
retrospectively to evaluate the antibiotic usage
patterns at our hospitals during the first wave
of COVID-19, considering the WHO’s AWaRe
classification. The study showed comparatively
extensive use of antibiotics like doxycycline
followed by meropenem and piperacillin/
tazobactam in hospitalized patients. The reason
could be the lack of prior information about the
transmission, pathophysiology, mortality rate, and
prognosis of the COVID-19 disease. So, to save
the patients, the clinicians highly prescribed the
recommended antibiotics by WHO and MOHFW
during wave 1. The outcomes of our study imitate
the impact of a pandemic on the quantity and
quality of antibiotics prescribed in tertiary care
hospitals. Hence, the findings of our current study
will provide baseline data to our institute and other
healthcare centers in India and help them generate
strategies to reduce antibiotic prescription for the
formulation of better ASP and Institutional policies
to fight against any infection in a better way in the
near future.
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