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Abstract

Introduction: COVID 19 is an infectious disease caused 772 million confirmed cases and over 7 million deaths
worldwide as per WHO. There is lack of data on drugs used in COVID-19 patients with few studies evaluating
the treatment patterns as per severity.

Objectives: 1: To study the drug utilization pattern in COVID- 19 patients. 2. To study the antibiotic utilization
according to severity of the disease in covid-19 patients.

Methodology: This retrospective, single-centre observational drug utilization study was conducted in patients
admitted in our tertiary care centre between 1st April 2021 to 31 December 2021. Data was analysed for
demographic details, clinical features and severity based on SpO2 % along with different class of drugs
prescribed like anti-inflammatory, anti-viral, antibiotics. Further antibiotics utilized in severe and other non-
severe (mild, moderate) group were classified in different groups.

Results: Out of 243 patients, 44% were mild and 12% were in severe category. The most common age group
was 51-60 years (29%) and males were predominated. Overall, in Antibiotics, 48.97% patients were received
piperacillin and tazobactam, 46.50% were received doxycycline, 37.8% received azithromycin. In this study
prescriptions having >8 drugs per encounter were 41% and >10 drugs per encounter were 51.85 %.

Conclusion: Overprescribing of antibiotics along with off label use of drugs was encountered in most cases
which may be attributed to limited research in drugs utilised in COVID-19 patients. Polypharmacy needs to be
addressed for promoting rational use of drugs.
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Introduction

Novel corona virus causing corona virus disease
2019 (COVID-19) has considerable impact on
health care systems all over the world and caused
approximately 777 million confirmed cases and
over 7 million deaths worldwide as per WHO. [1]
COVID-19 is very contagious and has a wide
spectrum of presentations from asymptomatic to
severe illness including sepsis induced shock and
involvement of multi organ failure associated with
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ARDS (acute respiratory distress syndrome). [2]
Male sex and genetic predisposition to covid-19
infection with progression to severity and response
to medicines are under investigation as potential
contributors. [3,4,5] There is a lack of data on drug
use (monotherapy and polytherapy) in COVID-19
patients. Few studies have been done in United
States which evaluated the treatment patterns of
first year of pandemic including pregnant women
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and as per disease severity levels. [6,7] The
government of India, Ministry of Health and
Family Welfare, Directorate general of Health
Services (Emergency medical Relief (EMR)
Division), recommended treatment as per severity
level for mild to moderate cases and for moderate
to severe cases of COVID-19 which included
hydroxychloroquine and low molecular weight
heparin and steroid respectively. [8] The antibiotics
were largely used in COVID-19 patients to treat
superimposed or co-infection caused by relevant
bacteria. During the peak of first wave of COVID-
19, it was found that antimicrobial especially
azithromycin used in excess to other medicine in
outdoor patients in spite of negative
recommendation by central competent authority.
[9] It was a well-known fact that widespread use of
antibacterials with various other drugs can cause
possible adverse events which raise concern and
attention to clinician. [10] Polypharmacy is very
common in medical practices, more so in critical
patients. It has been reported to increase risk of
hospital admission and adversely affect the clinical
outcome along with the increased adverse drug
events in COVID-19 patients. [11] There are
limited research available for understanding the
drug utilization in COVID-19 patients, therefore
we conducted a retrospective study to assess the
drug utilization pattern in admitted cases of
COVID-19. Additionally with the knowledge of
population characteristics and antibiotic prescribing
details, there is possibility of developing a
hypothesis related to specific antibiotic utilization
pattern and improve patient care and minimize the
adverse drug reactions in COVID- 19 patients.

Material and Methods:

Participants and data sources: This retrospective,
single-centre observational drug utilization study
enrolled 243 patients who had been admitted at our
institute a tertiary care centre of southwest India
between Ist April 2021 to 31 December 2021.
Patient confirmed positive for COVID-19 disease
by detection of SARS-CoV-2 RNA nucleic acid
amplification with probe detection (RT-PCR) as
per WHO interim guidance [12] were only included
in the study whereas COVID -19 (RT-PCR
negative) patients were excluded. The predefined
information of patients was extracted from medical
record department (MRD) in a patient profile form
which was designed to gather demographic details
like age, gender, date of admission (DOA), date of
discharge (DOD), past medical history, underlying
comorbidities, diagnosis and treatment which
included sign and symptoms, chest computed
tomographic (HRCT chest) scans and details of
medicines like dose, duration, frequency, route.
The different outcomes like discharge, discharge on
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request (DOR), leave against medical advice
(LAMA), shifted to COVID Care Centre (CCC)
and home quarantine along with the total duration
of stay in hospital after admission were also
observed. Patients were classified into mild,
moderate and severe category based on AIIMS/
ICMR-COVID-19 National Task Force/ Joint
Monitoring Group (Dte.GHS) Ministry of Health &
Family Welfare, Government of India guidelines of
17th May 2021. [13]

Medication and outcomes: We further categorized
utilized drugs in Anti-inflammatory, Antibiotics,
antivirals, anticoagulants, antiplatelets, steroids,
antiulcer and other class of drugs like insulin and
oral antidiabetic, drugs for cough, antihistaminics,
antimalarial, antihelminthic etc. We had evaluated
the total number of drug classes, along with
number of drugs per prescription. Most common
drug prescribed, and most common prescribed class
of drug was found out to know which drug is
consumed most. Further in present study,
antibiotics were classified into f-lactam group,
tetracycline group, macrolides and fluoroquinolone
group to evaluate their utilization pattern.

After that we found out the statistical significance
in all groups of antibiotics which were utilized in
severe and other non-severe (mild, moderate) group
by applying chi-square statistical test. we had
evaluated the number of patients who were
received broad spectrum and higher antibiotics
after escalation from empirical treatment due to
worsening of their clinical condition, higher
oxygen requirement and ventilatory support.

Data Analysis: All data was entered in Microsoft
excel. Analysis was done by SPSS software 23.0
and expressed in actual numbers, mean with SD,
percentage and applying chi-square statistical test
to compare the variables between the severity
groups.

The present research aimed to observe pattern of
prescription of COVID-19 after obtaining clearance
from the institutional ethical committee.

Observation and Results:

Out of 243 patients enrolled in our study, males
were 7531 % and 24.69% were females. Age
group predilection was 51-60 year (29%), followed
by 41-50 year (20.58%), 31-40 year (19.34%) and
least were the 0—10-year age group affecting only
one patient. The mean age was 40.66+34.579.
[Table1] The stay in hospital for period of less than
10 days was 44 % followed by 32 % for less than 5
days, 16 % for up to 15 days. Out of total 243
patients 4 patients (1.65%) admitted for more than
25 days. The mean number of stay in hospital was
7.71days.
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Table 1: Distribution of Age-group and Gender of the patients

Age/gender Male (%) Female (%) Total

0-10 0 1(0.41) 1(0.41)

11-20 3(1.23) 3(1.23) 6(2.47)

21-30 23 (9.47) 5 (2.06) 28 (11.52)

31-40 34 (13.99) 13 (5.35) 47 (19.34)

41-50 38 (15.64) 12 (4.94) 50 (20.58)

51-60 52 (21.40) 19 (7.81) 71 (29.21)

61-70 27 (11.11) 5 (2.06) 32 (13.17)

71-80 6(2.47) 2 (0.82) 8 (3.29)

Total 183 (75.31) 60 (24.69) 243
Table 2: Distribution of the Patient Symptoms

Patient Symptoms N (%)

Fever 158 (65.02)

Cough 160 (65.84)

Shortness of breath 135 (55.55)

Common Cold 22 (9.05)

Chest Pain 11 (4.53)

Ghabrahat 4 (1.65)

Loose motion 2 (0.82)

Headache 1(0.41)

Vomiting 6 (247

Bodyache 4 (1.65)

Weakness 32 (13.17)

Sore throat 13 (5.35)

Oedema in legs 1(0.41)

Decrease appetite 3(1.23)

Loss of taste 1(0.41)

Pain in legs 1(0.41)

Dizziness 1(0.41)

Loss of smell 1(0.41)

Abdominal Pain 1(0.41)

In our study, total 19 different type of symptoms
were present in covid-19 infected patients, and the
most common symptom was the cough 65.84%
followed by fever and shortness of breath 65.02%
and 55.55% respectively. 13.17% patients have

generalized Weakness and 9 % have common cold
as primary symptoms. Sore throat was present in
5.35% of patients and Chest pain which was
nonspecific in nature was present in 4.53 % of
covid-19 patients in our study. [Table 2]

Table 3: Distribution of Number of drugs per prescription

No of drugs per prescription

No of prescriptions (243)

Percentage (%)

<6 17 6.99
7-10 100 41.15
>10 126 51.85

Out of total patients, HRCT data was available for
41.97 %. Of these 5.35% had HRCT score of
10/25, 4.93% had score of 14/25, and 4.11%
patients had score of 17/25 and only two patients
have score more than 20/25. The average number
of drugs per prescription were 11.01% in our
study. In our study prescriptions having<6 drugs
per prescription were 6.99%, >8 drugs per

Jain et al.

encounter were 41% and >10 drugs per encounter
were 51.85 %. [Table 3] Total 68% patients were
discharged from hospital in stable condition and
13.17% left against medical advice, 9.05% were
shifted to covid care centre, 5.35% were
discharged on request, 2.88% were sent to home
isolation, 1.23% were gone absconded and one
patient discharged against medical advice.
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Table 4: Antibiotics distribution among all admitted patients (n=243)

Antibiotics N (%)
Piperacillin and Tazobactam 119 (48.97)
Doxycycline 113 (46.50)
Azithromycin 92 (37.8)
Meropenem 70 (28.81)
Cefotaxime 15 (6.17)
Ceftriaxone 13 (5.35)
Amoxicillin / Clavulanic acid 3 (1.23)
Levofloxacin 3 (1.23)
Total 428 (100)

Under Antibiotic usage, in our study, 48.97%
patients received piperacillin and tazobactam
followed by 46.50% doxycycline, 37.8%
azithromycin and 28.81% Meropenem. Third

generation  cephalosporin,  ceftriaxone  and
cefotaxime were utilised by 6.17 % and 5.35%
respectively. Fluoroquinolone antibiotics was least
utilized (0.82 %.). [Table 4]

Table 5: Association between different groups of antibiotics as per severit
Antibiotics Mild Moderate | Severe Total (n=428) P value
B Lactam group 78 106 36 220 0.000014
Tetracycline group 51 47 15 113
Macrolide group 64 18 10 92
Fluoroquinolones group 1 1 1 3

Mild- SpO2 >93%, Moderate - SpO2 90%<93%, Severe- SpO2 <90%

Out of 243 patients, 107 (44%) were mild, 106
(43%) were moderate and 30 (12%) were in severe
category. [Table 5]

After classifying antibiotics in different groups, P
lactam group received by 220 patients, tetracycline
group received by 113 patients followed by
macrolide group and fluoroquinolones group which
received in 92 patients and three patients
respectively.  Further analysis of antibiotics
utilization in Covid-19 patients done by
categorizing the patients into mild, moderate and
severe category in between antibiotic groups. Out
of 220 patients who received [ lactam group

antibiotics, 36/220 patients were severe and
106/220 were moderately affected with covid-19
and 78/220 were mild category patients. Total 113
patients received doxycycline in tetracycline group.
Out of this, 15/113 belonged to severe category of
patients and 47/113 were of moderate category and
51/113 were of mild category.

In macrolide group total 92 patients received
azithromycin in oral dose form although 10/92 of
them were severe patients. A High positive
correlation was found among the utilization of
antibiotics in different category of illnesses. [Table
5]

Table 6: Distribution of various ADRs (n=42)

ADR N (%)

High blood pressure 10, Mild-6, Moderate-4
Hyperglycaemia in diabetic patients 14 (Moderate)
Hyperglycaemia in Non-diabetic patients 4, Mild-3,Moderate-1
Diarrhoea 4 (Mild)

Rashes 3 (Mild)
Hypoglycaemia 1 (Moderate)
Abdominal pain (Spasmodic) 1(Mild)

Blood in stool 1(Moderate)

Nasal bleeding 1(Moderate)
Haematuria 1 (Mild)

Pain in sinus area 1 (Moderate)
Irritability 1 (Mild)

In present study, total 42/243 (17.28%) ADRs
were recorded and identified as 11 different types.
[Table 6]

Greater percentage of ADRs were shared by
metabolic related ADRs like increased blood sugar
and high blood pressure 42.85% and 23.80%
respectively followed by 7.14 % related to nasal
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bleeding, haematuria and blood in stool. Diarrhoea
and rashes present in 9.52% and 7.14%
respectively.

Discussion: In our study, male population was
more than the female. Another study also reported
the similar findings. [14] However no gender
difference was observed in other study. [15] The
most affected age category in our study was 51-60
year (29.21%) which is similar to other studies,
and this may be due to presence of comorbidities
mostly like hypertension and diabetes and other
cardiovascular disorders as well as probably this
age group is common earning age group in our
study. [16] Severity percentage of patients in our
study was 12.35% similar to findings of another
study. [17]

In our study prescriptions having >8 drugs per
encounter were 41% and >10 drugs per encounter
were 51.85 % which were indicating polypharmacy
trend in accordance with findings of another study.
[18] One of the Chinese studies found that treating
physician tried good number of drugs and
combinations to treat covid-19 infection in a single
hospital setup. [15] This polypharmacy trend might
be due to no specific treatment recommended at
that time of pandemic and further advancements
and changes were continuing and this may be one
of the reasons for polypharmacy in our study. [19]
Average number of drugs/prescriptions was 11.01
(2676/243) which was higher than WHO
recommended range (1.6-1.8) although other study
reported it to be 6.97. [18]

In Covid -19 infected patients, chief complaints
during hospital visit were fever, cough, cold and
shortness of breath in all over world. During first
year of pandemic in June 2020 and December
2020 the common complaint was fever, cough,
generalised weakness and cold. Afterwards loss of
taste and smell all along with fever, cough and
cold were commonly found in patients with covid -
19 infection due to different mutations in virus. In
our study, the most common symptom was the
cough 65.84% followed by fever 65.02% which
was similar to finding of other studies. [20,15]

In this study most widely used antibiotic was f-
lactam group 77.78% followed by Doxycycline
46.50% and Azithromycin 37.8% which is similar
to findings of other studies [20, 21] although
different from another study. [17] During first
wave of pandemic of covid-19 Azithromycin was
widely used in treatment as compared to
doxycycline in second wave. [17]

In present research, antibiotics were escalated to
broad spectrum and higher category based on
patients’ clinical condition and oxygen saturation
status along with the need of oxygen supplement
by various methods including Nasal prongs,
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NRBM (Nonrebreather Mask), BiPAP and invasive
ventilatory support. Out of 243 patients, seven
patients who were started on I.V. (intravenously)
piperacillin and tazobactam later on shifted to
meropenem due to fall in oxygen saturation and
worsening of their clinical condition. Similarly,
eight patients initially put on I.V. ceftriaxone, with
due course in hospital have been developed
increased HRCT score probably by developing
COVID-19  pneumonia, further shifted to
meropenem in five patients and piperacillin and
tazobactam in three patients. Due to mild nature of
disease as per severity, three patients, in initial
days of admission started on oral antibiotics like
azithromycin and doxycycline later on changed to
higher antibiotic class like piperacillin and
tazobactam and ceftriaxone by L.V. route.

In our study based on guidelines patients’ severity
categorised into 3 level: mild, moderate and
severe. [13] Highly positive co-relation was found
among the utilization of antibiotics in different
category of illnesses. The result is significant at p
<0.05.

In present study nearly all patients received more
than one group of antibiotics however non-severe
group of patients were more likely to receive it
which was in contrast to findings of another study
[20] where use of antibiotics was more in severe
group compared to non-severe group. In our study
this may be due to, being a tertiary care setup all
admitted patients with low O2 saturation and ill
state received empirical antibiotic treatment. There
are studies which recommended empirical
antibacterial treatment in view of superinfection
which were quite common in covid-19 patients
having low oxygen saturation and can cause
increase mortality. [22] Although there are few
studies which were stressed out to evade the use of
antibacterials primarily the combination of broad-
spectrum antibiotics. [23] It was found that B-
lactam group of antibiotics were predominated
over all other groups of antibiotics in our study.
The viral infection can cause serious lung injury by
bacterial superinfection and co infection which
warn initiation of empirical antibiotic therapy in
patients of covid -19.

In previous studies it was found that relevant
bacterial pathogen was common for causing
Community acquired pneumonia and hospital
acquired pneumonia before and after pandemic.

Therefore, utilization of p-lactam group of
antibiotics  with either a macrolide like
azithromycin or a fluoroquinolone preferred, or B-
lactam group of antibiotics can be used as
monotherapy in these [covid-19] patients. [24, 25]
In our study the occurrence of ADRs may be due
to polypharmacy and widespread use of
antibacterials along with corticosteroids and Blood
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thinners supported by findings of another research.

[15]

Conclusion:

Polypharmacy was prominently observed in more
than 50 % of the patients. Most widely used
antibiotics were [-lactam group followed by
tetracycline and macrolide group respectively.
Although COVID- 19 is a viral disease, but
antibiotics have been used to prevent secondary
bacterial infections.
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