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ABSTRACT

Background: COVID-19 pandemic led to increased self-medication of antimicrobials, vitamins, and immune boosters among
the common people and consuming without prescription can lead to adverse consequences including antimicrobial resistance.
Methods: A cross-sectional study was conducted on community pharmacies in Jodhpur, India. They were inquired regarding the
prescription and increased sales (<25%, 25—50%, 50--75%, or 75--100%) of various medicines (Hydroxychloroquine, Azithromycin,
Ivermectin, and Vitamin C) during the COVID-19 pandemic. Logistic regression analysis was conducted to assess the relationship
between requests for certain COVID-19 medications and an increase in their sale. Results: A total of 204 pharmacies took part, and
88.23% reported patients to approach them without prescriptions. Most of the pharmacies revealed that <25% of patients came without
prescription. The majority came for azithromycin (68%) and vitamin C (92%). Increased sales of the four targeted medications were
seen by 85.92% of pharmacies compared to last year. A majority (51.5%) reported <25% increased sales of azithromycin, but no change
in the sale of hydroxychloroquine and ivermectin. However, 39.6% reported >75% increase in vitamin C sales. Conclusion: There was
an increase in the demand for COVID-19 medications without prescription. This study was unable to detect a significant increase
in sales of antimicrobials, which is encouraging.
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Introduction

The Coronavirus disease 2019 (COVID-19), caused by the severe
acute respiratory syndrome-coronavirus-2 (SARS-CoV-2), has
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is from the family coronaviridae, and the present pandemic is
the third incidence of its emergence in the last two decades, the
first being severe acute respiratory syndrome (SARS) in 2003,
followed by Middle Fast respiratory syndrome (MERS CoV) in
2012.54 Globally, COVID-19 has been an appreciable concern
as this disease has an increased transmission rate, leading to an
appreciable increase in infection rates, morbidity, and mortality
among the population, including health care workers.P Initally,
COVID-19 appeared as pneumonia of unidentified etiology in
Wuhan (China) and presented with greater severity among the
older population, especially in patients with comorbidities.”

The clinical presentation of patients admitted to hospitals
was diverse and mostly resembled bacterial pneumonia with
symptoms including fever and coughing with lung infiltrates
which were caused due to inflammation and cytokine storm. !
The seriousness of the disease and the additional possibility
of bacterial superinfection led to an enhanced prescribing of
antimicrobials despite limited data of co-infections."™!l In
view of no approved therapy, various antivirals, antimicrobials,
antiprotozoals, multivitamins, minerals, nutraceuticals, and
complementary and alternative medicine therapies were tried to
find a relative cute or answer to this condition.[*" This led to
the unconstrained prescribing of antimicrobials and enhanced
the risk of antimicrobial resistance (AMR).'" Reduced visits to
hospitals due to lockdown and other measures, coupled with
early published studies showing the benefits of medicines such
as hydroxychloroquine with antibiotics, and difficulties with
diagnosing COVID-19 from other acute respiratory infections
have resulted in increased purchasing of antimicrobials without
a prescription, causing concern because of potentially increasing
AMR.["12 The pandemic not only badly affected the healthcate
system but also impaired professional and medical education
which has further increased the challenges.*

There is a grave concern because of rising AMR rates worldwide
with an associated impact on morbidity, mortality, and costs across

countries.??*

I There has been reports of an increased incidence
of infections by multidrug-resistant bacteria reported from the
countries with a high COVID-19 infection rates has added up

s.[112520 Despite many recommendations to

to these concern
constrict the liberal use of broad-spectrum antimicrobials in
these situations, the processing of the microbiological samples
in overburdened emergency labs, the lack of evidence-based
treatment protocols, and the lack of antimicrobial stewardship
groups, might have left the practitioners in some countries
with little option other than prescribing broad-spectrum

antimicrobials in the face of patient pressure.*!

The liberal use of unprescribed antimicrobials has become a
significant public health concern in recent years, accounting for
an appreciable proportion of overall antibiotic use in ambulatory
care.) Overall, 32.5--81.5% of the population worldwide
have been estimated to be taking antibiotics purchased from
the local pharmacist, enhancing AMR and compromising life

[29-31
y.k

expectanc I 'The highest prevalence of self-purchasing of
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antibiotics is seen among developing countries where healthcare
directives are less enforced, community pharmacies are opened
for longer hours and patients do not have to pay physician

fees, 293234

Overall, pain killers, antipyretics, cough medications,
antidiarrheals, calcium and vitamin supplements, anabolic
steroids, sleep medications, antimicrobials, and several herbal
and homeopathic remedies were frequently self-prescribed
medications depending on the country and circumstances.”>”
Uncomplicated urinary tract infections and watery diarrhea were
the commonest conditions where antimicrobials were used in
Eritrea, making ciprofloxacin (47.8%) and co-trimoxazole (37.5%)
among the most commonly used antimicrobials, followed by
amoxicillin, doxycycline, tinidazole, and metronidazole in the
[ T'his high prevalence of consumption of antimicrobial

by the public is an important issue and community pharmacies

counttry.

can play a crucial role in minimizing the problem by curtailing the
sale of antimicrobials only with valid prescriptions.

The advent of COVID 19 and having no clarity of the etiology
or potential effective treatments led to an increased practice of
self-medication with antimicrobials upon advice from vatious
sources exacerbated by early reports of the effectiveness
of hydroxychloroquine with or without antibiotics.""** In
India, hydroxychloroquine and chloroquine were also used
as self-medication.[*"* Self-medication with antimicrobials
including azithromycin (54.15%) and doxycycline (40.25%)
were greater during the recent pandemic as compared to the
pre-pandemic time where this was 21% and 25%, respectively,
for azithromycin and doxycycline.***"! To date, among so many
medications being used, dexamethasone has shown some promise
in reducing morbidity and mortality in patients hospitalized with
COVID-19.%%1 The increased use of vatious medications
without proven benefit can lead to raised risk of adverse drug
reactions (ADRs) hence monitoring these and reporting them
is crucial for rational drug use.’*"! The vaccines have proven to
improve immunity against the strains of COVID-19 and seem
to be the only option at the current time to end this pandemic,
however the safety of these newly developed vaccines needs to

be monitored as done by various studies.'>

Increase in the inappropriate use of antimicrobials has the
potential to increase AMR along with its impact on morbidity,
mortality, and costs. India is such a country where the majority
of the population still approach community pharmacies for the
treatment of minor ailments rather than visiting a physician and
the burden of self-medication observed in several studies has
ranged from high rates of 92.8% in urban Delhi and 81.5% in
rural Maharashtra to lower rates of 23% in Tamil Nadu, 18.72%
in Odisha, and 11.9% in Urban Puducherty.5 " Alongside this, a
large online survey estimated that approximately 52% of Indians
self-medicated themselves and one of the reasons was to avoid

physician fees.F™

' Due to financial constraints, patients often
resort to self-medication as healthcare costs can exert a huge
burden on them and their families.* Evidence shows that health
insurance only covers about 15% of the population and hence

out-of-pocket expenditure on treatment and healthcare is one of
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the leading expenditures among families and inflicts a tremendous

burden on the financial status of the Indian population./>¢!

Therefore, the current demand for various medications without
a prescription for the treatment of COVID-19 needs to be
assessed and also the increase in their costs in countries where
self-medication is common due to high patient co-payments and
issues of affordability. The assessment of the use and demand
of these medications and perception of self-medication in the
public can be a very crucial finding for the primary care physicians
as this would give an idea regarding the burden of the problem,
hence helping them to intervene and tackle the issue at a very
eatly point by taking necessary steps.’ The vatious activities
by the Indian Government and other key stakeholder groups to
try and prevent the spread of the virus during the early months
have already been extensively described, and we would like to
build on this."

Materials and Methods

This was a cross-sectional study conducted among community
pharmacies in Jodhpur, Rajasthan, which is situated in western
India and is one of the largest districts of Rajasthan including a
large population from the urban and rural areas. The study was
conducted between November and December 2020, and the
pharmacists were chosen by a convenient sampling method.
All pharmacists were made aware of the study objectives
and procedure and participation were entirely voluntary, with
pharmacists only included in the study after obtaining free
voluntary verbal consent.

The pharmacists were questioned about their sociodemographic
details and various questions about the prescriptions and sales
of multiple medicines and antimicrobials for COVID-19. The
questions to be asked were designed on the basis of utilization
of various medications for the treatment of COVID-19 similar
to previous studies conducted across Africa and Asia.?*+70
The pharmacists were asked regarding four medications,
namely azithromycin, hydroxychloroquine (HCQ), ivermectin,
and Vitamin C, which were being repurposed in the treatment
of COVID-19. The range of replies in the questionnaire
(<25%, 25--50%, 50--75%, or 75--100%) were chosen based
on the pilot study conducted and for easy classification of the
data reported.

The following five questions were asked to build on our initial

study among pharmacists across India:

1. In the last two months, did patients come to get medicines
without prescriptions?

2. What proportion (<25%, 25--50%, 50--75%, or 75--100%)
of total patients came for medicines without prescriptions?

3. For which of these medications (Azithromycin,
Hydroxychloroquine, Ivermectin, and Vitamin C) did they
come for without prescription?

4. Was there an increase in the sale of the above medicines in
2020 compared to the previous year (2019)? [Yes/No]
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5. If yes, what percentage (<25%, 25--50%, 50--75%, or
75--100%) of sale of the above medicines (azithromycin,
hydroxychloroquine, ivermectin, and vitamin C) was
increased?

Ethical approval

The study was approved by the Institutional ethics committee,
AIIMS, Jodhpur, with certificate reference number AIIMS/
IEC/2020/3241.

Statistical analysis

The data were collected and entered Microsoft Excel v. 365.
Descriptive analysis was used, and data were presented as
frequencies and percentages. To explore the predictors of an
increase in the sale of COVID-19 medicines requested by
patients without a prescription in 2020 compared to 2019, logistic
regression models were introduced. The explanatory variables
were patient requests (yes or no) of certain medicines without
a prescription in the last two months, including azithromycin,
HCQ, ivermectin, and vitamin C. The response variable was
an increase in the sale of these medicines. A multiple logistic
regression model was utilized to identify the independent effects
of explanatory variables. The level of significance was established
as P < 0.05, and 95% confidence intervals (CI) were used as OR
estimates.

Results

The study was conducted among 212 pharmacies of which
204 pharmacies agreed to participate in the study (response
rate = 96.22%). A total of 180 (88.23%) pharmacies revealed
that in general, patients did come to get medicines without valid
prescriptions, and 24 pharmacies (11.7%) reported no patients
came without prescriptions to obtain their medicines. When
asked about exactly what proportion of patients came without
prescriptions, of the 180 pharmacies, 105 (58.33%) pharmacies
reported that <25% of patients came without a prescription,
59 (32.77%) pharmacies reported 25--50% of patients,
14 (7.77%) pharmacies reported 50--75% of patients, and two
pharmacies (1.1%) reported >75% of the patients.

Out of the 204 pharmacies, 188 pharmacies responded to
the question regarding “for which drug did they came to
get without prescription?”. Among the 188 pharmacies who
responded, 68% of the pharmacies reported that patients came
for purchasing azithromycin without a prescription. Additionally,
91.4% of the pharmacies reported that patients came for the
over-the-counter medication Vitamin C and 17.5% ecach for
HCQ and ivermectin [Figure 1].

A total of 199 pharmacies responded to the query regarding
the increase in sales during the pandemic with 171 (85.92%)
reporting an increase compared to last year (2020 vs. 2019).
Of the 204 pharmacies, 202 answered regarding the percentage
increase in the sale of the four designated medications since two
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pharmacies were new and opened in 2020. The majority of the
pharmacies (51.5%) reported that there was a < 25% increase in
the sale of azithromycin. In compatison, most of the pharmacies
reported that there was no change in the sale of HCQ (54%) or
ivermectin (51.5%). 39.6% of pharmacies responding reported
a >75% increase in vitamin C sales compared to the previous

year [Table 1].

In a multiple logistic regression model (Chi* = 25.14, P < 0.001),
an increase in sale of COVID-19 medicines was significantly
associated with patient requests for azithromycin [OR = 3.40 (1.13,
10.21), P = 0.029] and vitamin C [OR = 8.59 (2.54, 29.05),
P =0.001] in the last two months [Table 2]. This model could
explain 22.0% of the variability.

Discussion

Opverall, few studies have been conducted during the COVID-19
pandemic regarding the self-purchasing of medications without
any prescription, particulatly antimicrobials. The current study
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Figure 1: Prevalence of self-medication of various medications used
in COVID-19 reported by community pharmacists

surveyed 212 pharmacies with a response rate of 96.2%, with
most pharmacies reporting that patients, in general, do approach
them without valid prescriptions. However, encouragingly the
major proportion of patients without a valid prescription was
less than 25% of the total patients approached. Among the
four drugs enquired, the majority of patients approached the
pharmacists for azithromycin and vitamin C. Overall though,
increasing sales of azithromycin, HCQ, ivermectin, vitamin C
were observed in 2020 as compared to the previous year, with
the maximum increase seen with vitamin C.

Overall, 88% of pharmacists reported that in general, patients
do come to them without valid prescriptions, but the proportion
was low, and among them who approached without prescription,
most of these were for azithromycin (68%) and vitamin
C (91.4%). Self-medication has been an issue long before the
current pandemic of COVID-19 and has been a crucial reason
for the irrational use of drugs and associated complications.
The prevalence of self-medication as reported by several studies
ranges from 32.5 to 81.5% in various patts of the wotld.P'>*7!
Jotgji et al. ™ in their research, reported that about 78.14% of
the participants self-medicated themselves without prescriptions
and the most common antimicrobial was amoxicillin (19.39%),
followed by amoxicillin-clavulanic acid (15.24%).

This compares with Onchonga ez 4/ (2020), in their study
on assessing the trend of several online searches regarding
information of self-medication for health problems during the
COVID-19 pandemic, reported a surge in the online searches.
In another study, Onchonga ez 2/ (2020) found that the overall
prevalence of self-medication increased to 60.4% as compared to
36.2% before the COVID-19 pandemic, with Sadio ez 2/ (2021)
reporting that the gross prevalence of self-medication to
prevent COVID-19 was 34.2%. This was greatest for vitamin
C (27.6%) versus 1.2% for azithromycin and 2% for chloroquine/
hydroxychloroquine.™ These rates are considerably lower than
those reported by Choudhary ez 2/ (2021) in their study
who reported that 48% of patients during lockdown resorted

Table 1: Increase in sale of various drugs during COVID-19

Drugs What percentage of sales was increased as compared to the previous year? (n=202)

No increase <25% increase 25-50% increase 50-75% increase 75-100% increase
Azithromycin 31 104 44 18 5
Hydroxychloroquine 109 81 12 0 0
Ivermectin 104 55 22 10 11
Vitamin C 16 13 39 54 80

Table 2: Predictors of an increase in sale of COVID-19 drugs based on multivariate logistic regression analysis

Patient requests of the Crude Adjusted

following medicines OR (95% CI) P OR (95% CI) P
Azithromycin 2.48 (1.10, 5.61) 0.029 3.40 (1.13, 10.21) 0.029
HCQ 0.46 (0.18,1.17) 0.102 0.25 (0.07, 0.87) 0.029
Ivermectin 0.46 (0.18,1.17) 0.102 0.37 (0.12, 1.13) 0.080
Vitamin C 7.60 (2.57, 22.50) <0.001 8.59 (2.54, 29.05) 0.001
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to self-medication compared with 15% before lockdown.
Antibiotics (16.67%) including amoxicillin-clavulanic acid and
norfloxacin-tinidazole were among the most common medicines
taken without presctiption.’ Chopra ez /™ (2021) also teported
that 24.2% of the participants had taken medication without a
prescription, with 6% taking antimicrobials without a prescription
and 1% specifically HCQ.

Most of the pharmacies in this study reported no increase (54%)
in the sale of HCQ, with 40.1% reporting an increase but this
was less than a 25% increase in sales. In addition, only 17.6% of
patients approached the pharmacies without a valid prescription
which was encouraging. This compares to an eatlier study by
Haque e a/®® (2021) who found thete was a 55% increase in
demand for antimalarials among community pharmacies in

%1 also

India in the early stages of the pandemic. Chauhan ez 4/.
reported increased use of HCQ and chloroquine without a valid
prescription for COVID-19. This compares with Chakraborty
et al™ (2020) who reported that only 10.8% of the patients
self-medicated with HCQ and Chopra ef a/U" (2021) who
reported a low prevalence (1%) of the patients self-medicating
with HCQ during this COVID-19 pandemic. This also compares
with no change or decreased demand for antimalarials in
Bangladesh (51.2%), Malaysia (83.3%), and Vietnam. In contrast,
in Pakistan (88.9%), there was appreciably increased demand
for HCQ.I' A study conducted by Chauhan ez @/ in India
reported that there was an increased use of hydroxychloroquine
and chloroquine without a valid prescription for COVID-19. We
are not sure of the rationale behind the differences in findings
between the various studies in India.”#"! However, this may well
reflect increasing concerns with HCQ in the COVID-19 patient

management.

Encouragingly as well, an appreciable number of pharmacies
reported no increase or less than a 25% increase in the sale of
azithromycin (71.2%) and ivermectin (78.7%). This compares
with Haque e aZ® (2021) who reported a 42.3% increase in
demand for antibiotics including azithromycin in India during the
initial phase of the COVID-19 pandemic. Nasir ¢z 2/1" (2020) in
their study conducted in Bangladesh, reported that 54.15% of the
participants self-medicated with azithromycin and 77.15% with
ivermectin. Malik ez a/""! (2020) also reported that ivermectin is
being sold over the counter in a few countries and patients were
self-medicating with it for the treatment of COVID-19, which
was a concern. Godman e o/ (2021) in their study reported
that there was increased demand and use of antibiotics in
Bangladesh (70.6%), India (42.3%), and Pakistan (100%) in the
early phase of the pandemic contrasting with a minimal or no
increase in demand in Malaysia and Vietnam.

Armitage et a/® in their study reported a significant increase
in the number of antibiotic prescriptions during the current
pandemic that was 6.71% higher than expected compared
to the decrease in an absolute number of appointments.
A study by Langford ef a/®! reported that about 71.8% of the
COVID-19 patients consumed antimicrobial even when it was
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not clinically needed. Morgan e a/*! systematically reviewed
the non-prescription use of antimicrobial across the world and
reported about 19-100% of antimicrobial use, which resulted in
an associated rise in ADRs and masking of underlying infections.
A study by Abelenda-Alonso ez a/?" reported a biphasic pattern
of antimicrobial use. Amoxicillin/clavulanate use was increased
during the first peak of COVID-19 till March 2020 but later
showed a decline in its use.

Most of the pharmacies (92.1%) in the current study reported
increased demand for over-the-counter medicine vitamin C.
Similatly, most of the pharmacies (39.6%) reported that the sale
increased up to 75--100% with vitamin C. Haque ez a/*¥ in their
study, reported similar findings where there was an increase of
90.1% in utilization among immune boosters (multivitamins and
Vitamin C) and an increase of 54.1% in the price.

Opverall, even though the number of pharmacies reporting
self-medication was high in our study, the proportion of patients
who approached pharmacists for antimicrobials including
azithromycin and HCQ without a valid prescription were low.
The reason for the comparative low dispensing of antimicrobials
from the pharmacies could be restrictions with prescription-only
drugs including antimicrobials.

As community pharmacies are the stakeholder responsible
for delivering medications to the patients, and in this time of
pandemic due to the huge number of cases, most of the patients
approached them for getting the medications hence they can
serve as a checkpoint in order to restrict the inappropriate use
of antimicrobials and other prescription-only drugs. Primary
care physicians play the most crucial part in the treatment of the
majority of the patients in the community as they are the ones
who prescribe the medicines to the patients hence the findings
of the study might help them to introspect and assess the burden
of the self-medication in the society and assist them in planning
strategies to curb the problem.

Overall, 2 number of activities can be undertaken to further
lower the purchasing of antimicrobials without a prescription
in India. Even though the proportion of patients consuming
antimicrobials without prescription was comparatively low
yet but the issue of irrational use or overuse of these agents
without definite need poses a great threat as it is one of the
leading reasons for antimicrobial resistance.”®*1 To tackle
such a situation some steps that could be taken to minimize
inappropriate drug use are enlisted below.

Strategic plans for the future to ensure rational use
of drugs

1. The primary care physicians, nursing officers, and pharmacists
should be updated with current knowledge and practices.

2. Healthcare workers and pharmacists should be regularly
trained regarding the rational use of antimicrobials and the
importance of antimicrobial stewardship.
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3. The government should lay guidelines for the management of
patients which should be evidence-based. This would enhance
the confidence of the healthcare workers in managing the
patients in the right direction. "

4. The sale of prescription drugs should be done only on the
production of valid prescriptions by the patient, and it should
be strictly followed by the pharmacists. To monitor the sale
regular audit and inspections should be conducted.

5. The public should be educated regularly regarding the
irrational use of drugs and their consequences in social
media, channels and also should also be incorporated in
the educational training of the students right from their
schools which would sensitize them right from their primary
education days.

6. Train and insist the healthcare workers make the patients
understand the right usage of the prescription drugs and
disagree with the compulsive need for antimicrobials even
if the patient demands.

Limitations

Also, the study was conducted in a single city in India hence the
findings of the study cannot be entirely generalized.

Key points

e Irrational use of drugs has been a vexing issue for a long
time and the pandemic of COVID-19 has further seemed
to enhance it

*  Drug use without prescription can prove deleterious to both
the patient and the healthcare system

e Community pharmacies are a crucial point that can play an
important part in curbing the issue of self-medication among
the public

e The current study showed a majority of the pharmacies
reported that <25% of patients came without prescription
which is a positive finding and the majority of them came
for azithromycin and vitamin C

* Increased sales of the four targeted medications were seen by
85.92% of pharmacies compared to last year and a maximum
increase was observed for vitamin C sales.

e There was an increase in the demand for COVID-19
medications, but no significant increased sales of
antimicrobials were observed during the study period.
However, we recommend conducting larger and multicenter
studies to observe conclusive results

Conclusion

In the absence of definite therapy, combating COVID-19 with
various therapeutic agents and vaccines has been a critical issue to
date. Drugs and antimicrobials repurposing were the only option,
and therefore there was an increase in the sale of antimicrobial
and immune boosters even when they weren’t clinically required.
Many pharmacies saw most patients came without prescriptions,
which seems to be a critical issue; however, antimicrobials like
hydroxychloroquine, azithromycin, and ivermectin dispensing

Journal of Family Medicine and Primary Care

were lesser. Increased demand for vitamin C was seen, which
could be due to its believed benefit in respiratory diseases and flu.
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