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The repeated waves of the novel coronavirus disease (COVID-19)

across the world have resulted in major issues in different facets of

life, especially in healthcare. In low- and middle-income countries

(LMICs) such as India, the effects of the pandemic have been

devastating, driving communities, hospitals, and government into

a crisis mode.1 There were a series of lockdowns and other

pandemic-related restrictions since March 2020, which appeared

to have curbed the infection rates in the first wave. However, since

April 2021, the number of people infected and deaths associated

with the second wave of COVID-19, specifically due to the delta

variant, has been alarming. As a consequence, governments and

scientific communities have been keen on finding an effective

treatment for COVID-19.

Many drugs were proposed to minimize morbidity and mortality,

even though evidence regarding effectiveness was inconclusive. How-

ever, the fear among the public often heightened through the media,

and the need for some form of treatment encouraged the rampant

use of vitamins, immunity boosters, combination drugs or cocktail of

antivirals, antibiotics, steroids, and antifungals.2-4 The popular antimi-

crobials frequently used include hydroxychloroquine, ivermectin,

favipiravir, doxycycline, azithromycin, etc.5 Purchasing these antimi-

crobials require a prescription; however, community intake of these

drugs surged with over-the-counter purchases, probably due to the

desperate situation and the need to take some form of treatment.

As a result, several antimicrobial drug sales skyrocketed, and many of

them became out of stock in May 2021.6

Increased antimicrobial sales and consequent consumption during

COVID-19 might be due to various reasons and factors. These

include: symptoms of COVID-19, especially cough and fever, could be

mistaken for a bacterial infection and vice versa; some studies

have tried out several antimicrobials for COVID-19 such as hydro-

xychloroquine, ivermectin, and azithromycin, and doctors, therefore,

tend to prescribe7; many research studies though lacking conclusive

evidence later become pieces of information which floated around in

the news and social media, leading to purchase of these medicines by

the public; as there is still no cure as per evidence, people are desper-

ate and therefore take whatever they can, including antimicrobials.

Such increased sales and intake of antimicrobials may directly contrib-

ute to increased antimicrobial resistance (AMR).

AMR has been recognized as a global public health emergency

and has been on the agenda of the United Nations General Assembly

(UNGA).8 Subsequent to the initiation of the global action plan on

AMR and the work of the Tripartite Plus group (WHO, Food and

Agriculture Organization of the United Nations [FAO], the World

Organisation for Animal Health [OIE], and UNEP),9 there is an urgency

in the light of increasing use of last-resort antibiotics to save the lives

of those who have bacterial infections. This problem is further com-

pounded by the lack of research and development for newer classes

of antibiotics. It is in this context, the increased sales of antimicrobials

during the pandemic acquire a threatening dimension through the

possible acceleration of the AMR phenomenon. It was therefore

deemed important to determine whether there was an increased sea-

rch interest for antimicrobials during the pandemic through the inter-

net as a surrogate marker for increased sales and consumption among

the public. We, therefore, did a brief analytical study of Google search

trends for some of the antimicrobials that were reported to be

commonly used by the public. Figure 1 shows the search interest of

two popular antibiotics, azithromycin and doxycycline, in India.
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The increased Google search trends for azithromycin and doxycy-

cline in a close proximity with the beginning of the pandemic and the

subsequent waves of the pandemic in July to November 2020 and

April to May 2021 periods suggest a possible increase in antimicrobial

drug consumption (Figure 1). This possible consumption may have

become a behavioral practice to minimize the risks associated with

COVID-19 and save lives. This raises an important question: whether

the treatment practices associated with the current pandemic crisis

will further worsen the “silent pandemic” of AMR, its evolution in

society and the environment.10

Even though the current COVID-19 mortality rates appear

very high, the faceless nature of AMR, its ever-evolving nature, its

multidimensional effects, and the complexity of arriving at solu-

tions suggests that AMR would be a much bigger threat in terms

of infection and death rates.11 It is well known that antibiotic use

is a major contributing factor toward rising AMR.12 Consequently,

antibiotic overuse and misuse during this pandemic and future

ones need to be recognized and counter-strategies devised to pre-

vent a further rise in AMR.4 Recent research studies have shown

that several antibiotics, especially doxycycline and azithromycin,

are ineffective against treating COVID-19.13 Though it is unknown

how much the actual consumption increased during the pandemic,

the Google Trends data showing the search interest are very high

in India for doxycycline and azithromycin during the pandemic,

especially between the months of April to May 2021. In particular,

certain states have a high search interest for both antibiotics,

thereby possibly suggesting an increased antibiotic consumption

in these states (Figure 1).

To add another dimension, a recent study by Chakraborty and col-

leagues in Chennai in September 2020 detected high concentrations of

azithromycin in wastewater, possibly reflecting its increased community

consumption.14 Furthermore, during the COVID-19 pandemic, overall

antimicrobial consumption from the community and hospitals might be

significantly higher.4,14 Therefore, the total amount of antimicrobial

loadings entering through hospital wastewater, human feces, and urine

into the natural environment needs attention. The main concern is

whether these potentially very large amounts of antimicrobial loadings

within the last year will increase selection pressure in the natural envi-

ronment and influence environmental bacteria to become resistant.

At the governance level, policymakers should be aware of these

extremely large antimicrobial consumption patterns during the pan-

demic and take actions including awareness building for the public,

guidelines for healthcare professionals, and overall stricter regulatory

implementation to optimize antibiotic use and thereby mitigate future

risk of infections associated with AMR. Over the years, antimicrobial

resistance stewardship programs have helped to optimize prescribing

antimicrobials, but these efforts need to be doubled during the pan-

demic and beyond. The brief analysis done with Google search trends

suggests that coherent approaches are needed to understand and

tackle the possibility of COVID-19-associated antimicrobial consump-

tion and its impact on infectious disease patterns so as to prevent a

future catastrophe through the faceless pandemic of AMR.

F IGURE 1 Google Trends results explaining web search interest over time in India (weekly data included from December 01, 2019
to May 29, 2021; https://trends.google.co.in) and subset maps explaining state-wise search interest for respective antibiotics.
Search interest explaining 100 signifies peak popularity for the antibiotics azithromycin and doxycycline. COVID-19 cases data
source: https://ourworldindata.org/coronavirus
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