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Customers have plenty of choice at a well-stocked pharmacy in Kolkata.

THEFIGHT AGAINST
ANTIMICROBIALRESISTANCE

Indiais seeking local solutions to aglobal problem that was exacerbated by
the COVID-19 pandemic. By Bianca Nogrady

aced with a skyrocketing rate of anti-

microbial resistance, whichis estimated

to cause or contribute to millions of

deaths around the world each year,

the World Health Organization (WHO)
in 2017 created a classification system for
antimicrobial drugs.

The WHO'’s system, AWaRe, places all
available antimicrobials into three catego-
ries: access, watch and reserve. Access is for
highly targeted compounds that are relatively
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unlikely to contribute to antimicrobial resist-
ance, so these should be the most accessible
andwidely used. Watchis for those that should
be used more sparingly and for patients who
arethe mostsick, because they have agreater
likelihood of contributing to the emergence of
resistance inbacteria. Reserveis for antibiotics
oflastresort that are meanttobeused onlyin
severe, multidrug-resistantinfection, whenall
other options have been exhausted.

InIndia, however, the rate at which those in

the access group are used has been declining
relative to the broad-spectrum ones in the
watch and reserve groups, which are often
prescribed inappropriately. In 2019, just 27%
of prescribed antibiotic doses came from the
access category, compared with about 55%
from the watch list.

India is a global hotspot of antimicrobial
resistance. It is home to 1.4 billion people,
which is nearly 18% of the world’s popula-
tion, and many of them live in poverty. It has
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abooming but sometimes poorly regulated
pharmaceuticalindustry and a public-private
dividein health care that has created simulta-
neously both excessive use of antibiotics and
limited access to them.

Antibiotic-resistantinfections are estimated
to havedirectlykilled nearly 300,000 people
inIndia —including tens of thousands of new-
bornbabies —in2019 alone,andbeenafactor
inafurther one million deaths that year.

The problem is likely to have been exac-
erbated by the COVID-19 pandemic and the
inappropriate use of antibiotics to combat a
viral infection against which they are utterly
ineffective —a phenomenon that occurred
bothinIndiaand elsewhere.

“The pandemic did see the deprioritization
of antimicrobial stewardship efforts every-
where,” says Kamini Walia, a microbiologist
at the Indian Council of Medical Research in
New Delhi. “In the absence of a more specific
treatment for COVID, I think everyone was
popping antibiotics.”

A2021study co-authored by Walialooked at
peopleinhospital with COVID-19 who experi-
enced bacterial or fungal infectionsinaddition
totheirinfection with SARS-CoV-2. The study
found that more than 92% of cases of bacte-
rial infection with Acinetobacter baumannii,
which causes pneumonia, urinary-tractinfec-
tions and sepsis, were resistant to carbape-
nem antibiotics, which arein the watch class'.
“Withthesekinds of infections, you have very
limited options to treat these patients, so that
isa cause of worry,” Walia says.

Another bacterial pathogen causing con-
cernis Staphylococcus aureus — often called
golden staph — which causes a range of dis-
eases.Upto47%of S. aureusinfectionsinIndia
areresistant to methicillin®, which is an access-
class antibiotic. Unfortunately, bacteria
withresistance tomethicillin are also resistant
to several other important antibiotic classes,
including penicillin and the carbapenems.

Taking steps
The Indian government has long been aware
oftherisk that antimicrobial resistance poses
toits citizens. Its 2017 National Health Policy?
singled outantimicrobial resistance asanissue
and highlighted the need for “pharmacovigi-
lance including prescription audit inclusive
of antibiotic usage, in the hospital and com-
munity”. Shortly afterwards, the Indian gov-
ernmentlaunched its National Action Planon
Antimicrobial Resistance, which identified six
priorities tocombat antimicrobial resistance,
including education, training, surveillance and
improved infection control.

An important part of India’s response
since then has been the establishment of

The lobby of a hospital in Rajasthan became an emergency COVID-19 ward in 2021.

antimicrobial-stewardship programmes in
hospitals as part of an accreditation process,
Walia says. These programmes include train-
ing hospital staffin responsible antibiotic use,
testing for resistance before giving antibiotics,
implementing guidelines, monitoring antibi-
otic prescribing levels and patterns, and track-
ing levels of antibiotic resistance.

“There’ssomuch competition
inthe antibiotics space that
there’s aggressive pressure
tosell antibiotics.”

“Wherever there are accreditations in
place, there’s an antimicrobial stewardship
committee in place, and there are doctors
who are aware they have to keep the antibiotic
microbial pressure low,” Walia says. “Those
hospitals are doing well.” For example, a study
by Waliaand colleagues* found that hospitals
thatimplemented antimicrobial stewardship
programmes were able to restrict the use of
broad-spectrum antimicrobials, which are
more likely to lead to resistance developing,
and audit programmes on antimicrobial use.

But away from specialist-care hospitals,
the situation is worse, particularly in rural
areas. “Suboptimal investments in health
have impacted the availability of doctors,

trained staff and good-quality laboratories
inrural areas,” Walia says. A doctor working
in those hospitals might not have the luxury
of laboratory facilities to test patient sam-
ples and determine whether antibiotics are
needed, andifthey are, which typeto prescribe
for that particular infection. “So how do you
guide themto practise responsible antibiotic
prescription in these settings?”

Pressure to prescribe

India’s booming pharmaceutical sector — cur-
rently worth an estimated US$41 billion — is
amajor contributor to the problem of anti-
microbial resistance. Pharmaceuticals are an
important export business for India, as well as
supplying the domestic market, and the indus-
try has become adept at marketing.

“There’s so much competition in the anti-
biotics space that there’s aggressive pressure
tosell antibiotics,” says economist and epide-
miologist Ramanan Laxminarayan, director of
the Center for Disease Dynamics, Economics &
Policyin Washington DC. “Theincentivesthere
areto hugely oversell antibiotics, and not any
antibiotic —it’s to oversell the newest antibiot-
ics, whichreally shouldn’t be given to people
just willy-nilly, but that’s what’s happening.”

The pharmaceutical sector has become
more involved in medical education, says
public-health researcher Shaffi Fazaludeen
Koya at Boston University in Massachusetts,
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An exhibition called Superbugs — the End of Antibiotics? makes a point in Kolkata.

who studied in Kerala. “The continuing-
education programmes are supported by the
pharmaceutical industry in India,” says Koya.
“I'would say there is always this soft push in
prescriptions; sometimes there are really hard
incentives given to the doctors to push.”

This is becoming a problem with fixed-
dose combinations, in which fixed doses of
two antibiotics are combined in a single prod-
uct — these are a particular feature of India’s
antibiotics-manufacturing sector. Some
fixed-dose antibiotic combinations are vitally
importantintreating diseases such asleprosy
and tuberculosis. But the fixed doses create
arisk of either under-dosing or over-dosing,
both of which create conditions for resist-
ance toemerge, and there are concerns about
theirincreasing development and use. Koya’s
research found that around one-third of all
antibiotic doses consumed in India in 2019
were fixed-dose combination products, and
nearly 23% of these were not approved by
India’s national drug-approval authority”.

The problem for drug regulationin India s
that state-based drug regulatory authorities
can approve medications for marketing and
use in their state even if the product has not
beenapproved by the Central Drugs Standard
Control Organization, India’s national drug
regulatory organization.

This problemis gradually being addressed,
Laxminarayan says. “The regulation previ-
ously was agnostic to irrational combina-
tions of antibiotics — you could sell any kind
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of fixed-dose combination,” he says. “Now
that’s no longer possible. They made it com-
pulsory to have the combinations themselves
registered.”

“Idon’t think we canuse
the word ‘conquer’ —we
can probably containthe
problem.”

The pharmaceutical sector also has prob-
lems with quality, particularly at the low-cost
end of the market, in which competition for
profits is fierce. India is not alone in having
difficulties with substandard manufactur-
ing — an estimated 10% of medical products
inlow- and middle-income countries are of
poor quality — but the sheer size of the sec-
tor makes it an important issue. Antibiotics
that contain less than the labelled amount of
active ingredients, or that are contaminated
withotheringredients, also contribute to the
problem of resistance, Laxminarayan says.
TheIndiangovernmentis workingto address
this, announcing a deadline of 6-12 months
for all pharmaceutical manufacturersinIndia
to upgrade their operations to meet WHO
standards for good manufacturing practice.

Sujith Chandy, a pharmacologist and direc-
tor of the International Centre for Antimicro-
bial Resistance Solutions — an independent
international research and knowledge centre

in Copenhagen —says the Indian government
is now investing more resources in pharma-
ceutical regulation. In the past two decades,
the number of staff working in drug control,
both at the national headquarters and in the
states, has greatly increased, and many of the
staff are highly qualified and have extensive
experience, Chandy says. But he acknowledges
that the quality of drug regulation varies con-
siderably from state to state.

Community awareness

There s also a gradual increase in awareness
of the scale and nature of the antimicrobial-
resistance problemin the general population.
India’s socioeconomic challenges mean that
the poorest patients are less likely tobe able to
afford the laboratory testing that would give
them a more targeted, effective antibiotic
treatment. Even if they can, they might not
be able to afford to complete a full course, or
they might buy a cheaper product or alower
dose than recommended.

“Widescale community engagement is
essential atalllevels,” Koya says. Heis encour-
aged by anannouncementin August this year
bythestate of Kerala supporting the creation
of antimicrobial-resistance committees at the
village level toraise awarenessinthelocal area.
“The panchayats, which are the village elected
bodies, formed these committees to lookinto
how this awareness happens, what the level of
awarenessisand how much people know about
this,” Koyasays. It will also look at conducting
local audits of antibiotic prescriptions.

Despite the huge scale of the problem,
those working on the ground are optimis-
tic that change is happening to improve the
situation. “I don’t think we can use the word
‘conquer’ —we can probably contain the prob-
lem,” Chandy says. He adds that as the effects
of antimicrobial resistance start to be felt more
widely, India is turning the tide of individual
and collective motivation.

The COVID pandemic, for allits devastation,
has raised the profile of antibiotic resistance
and perhaps givenit greater momentumthan
itmight otherwise have had. “It may be a spark
for something bigger in the next few years,”
Chandy says. “We have to make sure that the
sparkisnotextinguished butactually becomes
aflame”

Bianca Nogrady is a freelance science writer
based in Sydney, Australia.
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