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ABSTRACT

Introduction: Excessive antibiotics prescribing and overuse were observed during coronavirus disease 2019 
(COVID-19) pandemic. This may affect patients’ management and ongoing battle against antimicrobial 
resistance (AMR). 
Objective: To assess the antibiotics prescriptions patterns to COVID-19 hospitalised patients based on 
disease severity. 
Materials and Method: An analytical, cross-sectional study was conducted at Hetauda Hospital in 
Makwanpur, Nepal. Retrospective data were collected from 2021 May 17 to 2021 June 18 after ethical 
clearance among 400 COVID-19 patients admitted in hospital using convenience sampling. Variables 
examined were age, gender, disease severity, and antibiotics per prescription. Statistical analysis was done 
using SPSS v.25. Continuous variables were expressed as mean and standard deviations while categorical 
variables in frequency and percent. Fisher’s exact and Pearson’s Chi-square tests were used to test 
association between variables. 
Result: Out of 400 patients, 234 (58.50%) were male. All study patients (100%) received one or more 
antibiotics on the survey date. Patients’ clinical condition was either categorised as mild, moderate, or 
severe upon admission (P <0.001). No statistical association could be observed between gender and disease 
severity (P = 0.974). Ceftriaxone, Azithromycin, Cepodoxime, Doxycycline, Meropenem, and other 
antibiotics were prescribed to 289 (72.30%), 267 (66.80%), 239 (59.80%),  204 (51.00%),  212 (53.00%), 
and  221 (55.30%) in hospitalised patients.  
Conclusion: It was observed that antibiotics were frequently used to treat COVID-19 patients, regardless 
of disease severity. Ceftriaxone, cepodoxime, and azithromycin were the most common. Evidence-based 
initiatives to promote prudent use of antibiotics for COVID-19 treatment may aid in minimising antibiotic 
misuse in Nepal.
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INTRODUCTION 

In many facets of health care systems around the 
world, the coronavirus disease 2019 (COVID-19) 
pandemic has caused an unheard-of calamity. 
Symptoms range from mild to moderate in most 
affected individual who exhibit signs similar to 
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bacterial pneumonia.1 Physicians are frequently 
compelled to give antibiotics despite the viral 
aetiology of COVID-19 and the lack of evidence 
of bacterial super infection in a significant majority 
of cases. A surplus of antibiotics because Severe 
acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) has no specific antiviral medication or 
vaccine in early phase bacterial pneumonia is 
difficult to distinguish from COVID-19, and 
secondary bacterial infection is unknown.2 

Excessive antibiotic prescribing and overuse 
have been observed during this pandemic, which 
may affect management of COVID-19 patients 
and the ongoing battle against antimicrobial 
resistance (AMR).3 Data on hospital antibiotics 
use and prescribing patterns during the COVID-19 
pandemic are currently scarce, particularly in 
nations lacking a well-functioning antimicrobial 
stewardship program.4 This is especially true in 
countries like Nepal, where the general public and 
health care practitioners are mostly unaware of 
antibiotic misuse and resistance.5 This retrospective 
study of prescription of antibiotics would help to 
address a knowledge gap and aid in the effective 
planning of COVID-19 clinical management.

MATERIALS AND METHOD

An analytical, cross-sectional study was conducted 
from 2021 May 17 to 2021 June 18 at Hetauda 
Hospital in Makwanpur district, Nepal. For this 
study, data were retrospectively collected using 
convenience sampling technique from a total of 
400 COVID-19 patients admitted in the hospital. 
On admission, patients were categorised into mild; 
moderate; and severe: intensive care unit (ICU) or 
ventilator; based on the criteria set by World Health 
Organisation (WHO).6 For this study, patients on 
COVID-19 dedicated wards were identified as 
suffering from either moderate or severe disease. 
Data were collected from hospital records, and the 
variables examined in this study were age, gender, 
disease severity, and antibiotics per prescription. 
Adults’ (≥18 years of age) antibiotic prescriptions 
that contained at least one antibiotic (oral and 
parenteral) were selected. Topical antimicrobials, 
antifungals, and antiprotozoal drugs were excluded 
from this study. 

Statistical analysis was done using IBM SPSS 

Statistics for Windows, version 25 (IBM Corp., 
Armonk, N.Y., USA). Continuous variables were 
expressed as mean ± standard deviation (SD) and 
categorical variables were expressed in numbers 
(n) and percent (%). Fisher’s exact and Pearson’s 
Chi-square tests were used to test the association 
between variables. For all analyses, statistical 
significance was set at P <0.05. Data were collected 
from patient cardex and anonymous data were 
sent to the core team for statistical analysis. No 
patient was interviewed during the study and hence 
informed written consent was waived. This study 
was approved by the ethical review board of Nepal 
Health Research Council (NHRC), Ramshah Path, 
Kathmandu, Nepal (Ref. 3139: 282/2021 P). 

RESULT

Of these 400 patient’s data, 234 (58.50%) were 
male (Table 1). The most common age group 
was 66 years and above that accounted for 139 
(34.80%) of antibiotic prescriptions. Patient age 
ranged from 18 years to 96 years with the mean 
age of participants being 54.03±19.82 years. Most 
of the patients belong to Brahmin/ Chhetri which 
comprises of 173 (43.30%) followed by Janajati 
population of 124 (31.00%).  Only 21 (5.30%) 
patients had received the first dose of vaccine 
while 4 (1%) received second dose and others 
were unvaccinated (Table 1). Patients’ clinical 
condition was either categorised as mild, moderate 
or severe upon admission (P <0.001). No statistical 
association could be observed between gender and 
disease severity (P = 0.974, Table 2).

All study patients (100%) received one or more 
antibiotics on the survey date. In total, 400 study 
participants received a total of 1686 antibiotics 
from the time of hospital admission to the survey 
date (Table 3). Ceftriaxone, a beta-lactamase 
stable broad-spectrum antibiotic, was found to be 
prescribed drug with 289 patients (72.30%), out of 
400 total participants receiving the drug according 
to their treatment record (Table 4). Secondly, 
Azithromycin, Cepodoxime, Doxycycline, 
Meropenem, and other antibiotics were,  prescribed 
in 267 (66.80%), 239 (59.80%), 204 (51.00%), 212 
(53.00%), and 221 (55.30%) to admitted patients.  
The prescription of levofloxacin (P <0.001) and 
meropenem (P = 0.004) were found statistically 
significant to disease condition.
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Table 1: Demographic characteristics of participants.

Characteristics n (%)
Age group (years)
18-25 31 (7.80)
26-35 46 (11.50)
36-45 47 ( 11.80)
46-55 63 (15.80)
55-65 74 (18.50)
≥66 139 (34.80)
Gender
Male 234 (58.50)
Female 166 (41.50)
Ethnicity 
Brahmin/Chhetri 173 (43.30)
Terai/Madhesh 17 (4.30)
Dalit 34 (8.50)
Newar 26 (6.50)

Characteristics n (%)
Janajati 124 (31.00)
Muslim 13 (3.30)
Others 13 (3.30)
Health condition
Mild 262 (65.50)
Moderate 22 (5.50)
Severe-ICU 61 (15.30)
Severe-ventilator 55 (13.80)
Treatment outcome 
Death 100 (25.00)
Discharge 300 (75.00)
Vaccinated status 
First dose 21 (5.30)
Second dose 4 (1.00)
None 375 (93.80)

Table 2: Clinical categorisation of patients with age and sex (N = 400).
Frequency  

n (%) Mild Moderate Severe 
- ICU

Severe 
-ventilator P value

Age group  

(years)

18-25 31 (7.80) 30 - 1 -

<0.001

26-35 46 (11.50) 39 2 3 2
36-45 47 ( 11.80) 34 3 8 2
46-55 63 (15.80) 46 3 7 7
56-65 74 (18.50) 42 5 15 12
66- above 139 (34.80) 71 9 27 32

Sex
Male 234 (58.50) 153 14 35 32

0.974
Female 166 (41.50) 109 8 26 23

Table 3: Most commonly prescribed antibiotics.
Antibiotics n (%)

Ceftriaxone 289 (72.3)
Azithromycin 267 (66.8)
Levofloxacin 231 (57.9)
Meropenem 212 (53.0)
Cepodoxime 239 (59.8)
Doxycycline 204 (51.0)
Other antibiotics 221 (55.3)
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DISCUSSION 

According to current WHO guidelines, no 
antibiotics or antifungal drugs should be provided 
in mild or moderate instances unless there are 
pre-existing bacterial or fungal symptoms, co-
infection. Furthermore, when it comes to empirical 
antimicrobial prescription in severe situations, 
patients' overall health, area epidemiology, and the 
treating physician's clinical judgment should all 
be considered to allow for judicial antimicrobial 
administration.7 The Ministry of Health and 
Population (MoHP) of Nepal developed the 2014 
National Antibiotic Treatment Guidelines and the 
National Antimicrobial Resistance Containment 
Action Plan Nepal 2016 to promote rational 
antibiotic usage, good surveillance systems, and 
antibiotic stewardship. Similarly, the Department 
of Livestock Services (DLS) implemented a zero 
tolerance antibiotic policy to reduce the illogical 
use of antibiotics in animal feed. However, 
despite following so many criteria, many health 
care professionals continue to use antibiotics 
irrationally.8

The most often used antibiotics in the treatment 
of COVID-19 patients were ceftriaxone and 
azithromycin. Based on the epidemiology of local 
infections and resistance patterns, most local 
guidelines and some international guidelines 
support the use of these antibiotics. The use of 
these antibiotics has the advantage of covering the 
majority of the opportunistic bacteria that could 
cause secondary infection in COVID-19. However, 
widespread and inappropriate use of these 
antibiotics can result in the emergence of resistance 
to these popular, inexpensive, and highly effective 

antibiotics.9,10

The influenza pandemic was primarily a viral 
infection problem exacerbated by bacterial co-
pathogenesis. This has been the rationale for using 
a wide variety of antibiotics empirically, despite 
the fact that COVID-19 is predominantly a viral 
aetiology pathology that is not often treated with 
antibiotics.11

Cephalosporin, macrolides, carbapenem, 
tetracyclines, and fluoroquinolones were found to 
be the most commonly utilised antibiotic classes in 
this study investigation, which is similar with the 
findings of an observational study conducted on a 
comparable population in an Oman tertiary teaching 
hospital.12 Similarly, in the current study, third-
generation cephalosporins and meropenem were 
the two most commonly prescribed medications, 
while co-amoxiclav, amoxicillin, and doxycycline 
were the most commonly prescribed drugs in 
Scottish and Singaporean hospitals. Multiple 
antibiotic prescriptions were more common in this 
study as compared to studies conducted in Scotland 
and Sinagapore.13

In contrast to findings of current study, Kitano 
et al. in 2021 discovered that antibiotics were 
used less frequently in Ontario, Canada during 
the COVID-19 pandemic. The magnitude of the 
decrease in antibiotic prescriptions was greater in 
children, medications for respiratory diseases, and 
family physician prescribers.14

This study has several limitations because it 
was conducted at a single centre, and the results 
cannot be extrapolated to the entire population of 

Table 4: Antibiotic prescribing patterns and disease condition, n (%).

Antibiotics Mild Moderate Severe 
-ICU

Severe 
-ventilator

Total 
(N = 400) P value

Ceftriaxone 194 (48.50) 17 (4.25) 43 (10.75) 35 (8.75) 289 (72.30) 0.425
Azithromycin 168 (42.00) 17 (4.25) 39 (9.75) 43 (10.75) 267 (66.80) 0.148
Levofloxacin 131 (32.75) 19 (4.75) 44 (11.00) 37 (9.25) 231 (57.90) <0.001
Meropenem 122 (30.50) 13 (3.25) 42 (10.50) 35 (8.75) 212 (53.00) 0.004*
Cepodoxime 149 (37.25) 11 (2.75) 44 (44.00) 35 (8.75) 239 (59.80) 0.110
Doxycycline 128 (32.00) 14 (3.50) 35 (8.75) 27 (6.75) 204 (51.00) 0.404
Other antibiotics 137 (34.25) 12 (3.00) 40 (10.00) 32 (8.00) 221 (55.30) 0.293
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Makwanpur area, Nepal. The WHO prescription 
indicators merely assess prescribing tendencies 
without regard for quality. Future study should 
focus on understanding the impact of incomplete 
prescriptions on patient health and drug resistance.

CONCLUSION 

When compared to other studies conducted in 
similar settings, the prevalence of antibiotic use 
among hospitalised COVID-19 patients was 
shown to be greater. Antibiotics were also utilised 
at a high rate and number for mild to moderate 
disease. Cephalosporins and macrolides, such as 
ceftriaxone, cepodoxime, and azithromycin, were 
the most often used antibiotic classes. Higher 
class antibiotics were generally utilised in the ICU 
and with ventilator support to treat severe illness. 
Judicious antibiotic usage among COVID-19 
patients with varying severity, particularly those 

admitted to ICU and on ventilator support, could 
be encouraged to decrease AMR during current 
COVID-19 pandemic. The findings of the study 
further indicate the need for context-specific 
practicable interventions to promote, strengthen, 
and sustain the anti-microbial stewardship program 
(ASP) to ensure antibiotic judicious use.
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