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Fleming’s Warning and the future pandemic
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The more we use antibiotics, the more chances bacteria
will become resistant to them. If we decrease antibiotic
use, the antibiotics may again become effective at killing
bacteria6. It is noteworthy that antibiotic use is not the
only factor in applying selective pressure. The use of
disinfectants, biocides and the presence of environmental
pollutants can also keep the prevalence of resistance high,
even if the abuse of antibiotics is restrained7.

Introduction
“Antibiotic resistance occurs when bacteria change in
response to the use of these medicines. Bacteria, not
humans or animals, become antibiotic-resistant”1.
History
The discovery of Penicillin heralded the dawn of the
antibiotic age which was incidentally discovered by Alexander Fleming2. The period was 1928. The first antibiotic
came for therapeutic purpose by D-Day3 in 1944 which
saved many lives for infections of injured soldiers of
World War II, both in the field and in hospitals throughout
Europe. By the end of WWII, for public use, it came in
market in 19452. Howard Walter Florey and Ernst Boris
Chain, sharing with Alexander Fleming won the 1945
Nobel Prize in Physiology or Medicine. Fleming warned
of bacterial resistance in his acceptance speech. He said,
“The time may come when penicillin can be bought by
anyone in the shops. Then there is the danger that the
ignorant man may easily underdose himself and by exposing
his microbes to non-lethal quantities of the drug make
them resistant”4.

Particular Challenges for Developing Countries
The challenges of AMR have different manifestations in
developing countries. In developing countries, multi-resistant
salmonellosis, shigellosis, and tuberculosis (TB) in the
community setting and enteric bacteria and Pseudomonas
aeruginosa infections in hospitals are much bigger problem
than MRSA problems in developed countries. This statement
may give the false impression that resistance affects
developed and developing countries equally, but only
through different bugs. In reality, the pooled overall health
care-associated infection density in adult intensive-care
units was at least three times as high in these countries
compared to densities reported from the USA8. Moreover,
most developing countries do not have pharmaceutical
research of their own and are therefore dependent on what
developed countries study and what drugs they develop.
While new anti-staphylococcal drugs are being deployed
(e.g. daptomycin, newer glycopeptides), drugs that can be
used against multidrug-resistant and extensively drug-resistant
(XDR) TB, multidrug-resistant Shigella and Salmonella
strains, or multidrug-resistant enteric bacteria causing
nosocomial infections are not being fully explored. Very
few new antibiotics will be developed in the short and
mid-term; recent genomic evidence even suggests we may
already have as many antibiotics as is possible9.

People does not care of this warning. Penicillin and the
other antibiotics which were discovered later, have been
used indiscriminately, leading to increasing selective
pressure and increasing antimicrobial resistance against
common pathogens.
While antimicrobial resistance (AMR) is a natural process
in bacteria, antibiotic use makes it worse. Bacteria can
become resistant to antibiotics when they: (i) turn on
certain internal resistance processes, (ii) change to protect
themselves from an antibiotic, (iii) receive resistant genes
from other bacteria by vertical and horizontal transfer5.
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One study in a tertiary hospital from January 2020 to
March 2021 shows that 50% of the isolated organisms are
resistant to eight commonly used antibiotics. The six
antibiotics which showed 70% to 90% sensitivity were all
injectable and costly.

Independent Variables
Influencers

Drivers

- Lack of awareness to AMR

Overuse of antibiotics in human health.

- Poor IPC.

Health care transmission.

- Antibiotics as over the counter (OTC)

Antibiotic use in agriculture.

Situation in Intensive Care Unit (ICU) is threatening.
Institute of Epidemiology, Disease Control and Research
(IEDCR) conducted a AMR surveillance across the country
during March 2017 to March 2020. Endotracheal aspirate
was taken from the ICU patients where more than 60% of
the three identified pathogens (E. coli, K. pneumoniae and
P. aeruginosa) showed high resistance to all the antibiotics.
Acinetobacter complex showed more than 80% resistance
to all the used antibiotics. All the three pathogens, showed
more than 90% resistance to cefepime, a reserve group
antibiotic, indicating very alarming but frequently
observed scenario in ICU settings11. Poor infection
prevention and control, indiscriminate use of relatively
new antibiotics makes the ICU a warehouse of multidrug
resistant strains of common antibiotics leading to development
of Superbugs.

Environmental contamination.

drugs.
- Lack of access to clean water, sanitation

Suboptimal dosing including substandard

and hygiene (WASH) for both humans

and falsified medicine.

and animals.

Suboptimal diagnosis.

- Poor waste management system.

Suboptimal vaccination

- Poor good manufacturing practice (GMP).

Delayed diagnosis

- Poor good Laboratory practice (GLP)

Mass drug administration

- Poor good pharmaceutical practice (GPP)

Transmission by food

- Poor legislation

Increasing global trade and travel

Dependent Variables
Dependant
variables

Increased

Increased

AMR

Health

The problem is silent, but from above studies, the seriousness
could be understood. Due to competitive priority of the
acute infectious diseases, different epidemics and
pandemic, natural disasters, migrations etc., the magnitude
of the problem is often blurred.

In one study from 2015 to 2019 presenting to clinical care
in Bangladesh, 430 bacterial isolates from patients with
respiratory, intestinal, wound infections and typhoid
fever, were examined. 53% of the isolates were multidrugresistant (MDR), including 97% of Escherichia coli.
There was a year-wise gradual increase in MDR isolates
from 2015 to 2018, and there was an almost twofold
increase in the number of MDR strains isolated in 2019 (P
= 0.00058)10.

COVID Pandemic and Antibiotic misuse: The indiscriminate use of different antimicrobials during the
COVID-19 pandemic is huge in Bangladesh. Perhaps it
has superseded the previous records of antimicrobial
consumption. There is no available data of the antimicrobial
consumption during 2020 and 2021. A previous study
‘Establishment of a National Antimicrobial Consumption
(AMC) Monitoring System in Bangladesh,’ showed
antibiotic consumption was 16.65% in Bangladesh in
2016 which has increased to 19.8% in 2017 and 21.8% in
2018. The consumption further increased to 25% till June
2019. During COVID-19 pandemic, Ivermectin, Doxycycline,
Azithromycin are being used for any respiratory symptoms,
even sometimes these are used for prevention of
COVID-19. The antivirals are also used in case of hospitalized patients with or without indications12.

Increasing Pattern of Multidrug resistance Bacteria 2015-2019

Policies of Bangladesh to combat AMR: National Drug
Policy 2016 has been introduced but ‘National Antibiotic
or Antimicrobial Policy’ is yet to be introduced. The
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number of registered pharmacies in Bangladesh is around
one lakh twenty-five thousand. Beside these there are
thousands of Medicine shops which do not maintain any
regulations. Even the registered pharmacies sell WATCH
group antibiotics without prescriptions. One study
showed, the ‘WATCH’ group of antibiotics are more used
than ‘ACCESS’ group, which is alarming in Bangladesh.
It also indicates the inadequate monitoring of the import
by the regulatory authority. The study also compared the
scenario with African countries where similar type of
study showed that ‘ACCESS’ group are used more than
the ‘WATCH’ group”13.

AMR; promote innovation and research on AMR;
strengthen global collaboration and partnerships.
Conclusion
The problem is silent and if proper steps will not be taken
immediately, it may produce more dangerous situation
than COVID-19. The Global Leaders Group (GLG) on
Antimicrobial Resistance (AMR) has been formed in
2020 to strengthen global political momentum and leadership
on AMR, co-chaired by Honorable PM Sheikh Hasina and
Mia Amor Mottley, Prime Minister of Barbados. This
type of initiative in the midst of the pandemic indicates
how the global leaders are concerned about the danger of
AMR.

Recently 668 Pharmacies and 41009 medicine shops have
been upgraded by DGDA as ‘Model Pharmacies’ and
‘Model Medicine Shops’ which are insignificant in
comparison to the large market. Specific laws on different
aspects of food animals and fish were developed in 2010
where the use of antimicrobials, growth hormones, and
pesticides were banned. But due to weak monitoring, it is
difficult to assess how these are being maintained.

During the launching ceremony of One Health Global
Group on AMR, the DG of WHO warned, “Antimicrobial
resistance may not seem as urgent as a pandemic, but it is
just as dangerous. It threatens to slow down a century of
medical progress and leave us defenseless against infections
that today can be treated easily”.

Bangladesh, being a signatory of the "Jaipur Declaration2011" for the containment of antimicrobial resistance, has
responded to AMR by taking an initiative to implement
integrated AMR activities through a multi-sectoral approach.
The Communicable Disease Control (CDC) program of
Directorate General of Health Services (DGHS) of
Bangladesh is the national focal point of ARC. Antimicrobial
resistance Containment (ARC) program has been incorporated in the 4th Health Population and Nutrition Sector
Program (HPNSP) in 2017.
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