"Antimicrobial Resistance (AMR): One of the Leading Cause of Major Health Issues."

Antimicrobial resistance (AMR) is a serious threat and no longer a prediction for the

future. It is happening right now in every region of the world and has the potential o affect

anyone of any age in any part of the country.

What is AMR?

AMR occurs when microorganisms like Bacteria, Virus, Fungi and Parasites change over

time and no longer respond to medicines making infections harder to ftreat and increasing the

risk of disease spread, severe illness and death.

Causes of AMR -

Misuse and overuse of antimicrobials
Lack of sanitation

Inadequate infection prevention
Incomplete treatment

Lack of new antibiotics being developed.

Consequences of AMR -

Greater number of AMR death, routine treatment becomes riskier to perform,
Economic loss.

How to avoid/prevent AMR-

Only use antibiotics when prescribed by a certified health professional.

Always follow your health workers advice while using antibiotics.

Never share your leftover antibiotics.

Prevent infection by regularly washing hands, avoid close contact with sick people, prepare
food hygienically, practicing safer sex and keeping vaccination up o date.

Follow the World Health Organization (WHO) five keys to safer food (1. Keep Clean, 2.
Separate Raw and Cooked Food, 3. Cook Thoroughly, 4. Keep Food at Safe Temperature
and 5. Use safe Water and Raw Material).

Choose food that has been produced without the use of antibiotics growth promotion and
disease prevention in healthy animals (Milk, Meat, Vegetables, etc).

There are Indian organizations who have come forward to help in preventing AMR. The

Indian Council of Medical Research (ICMR) launched the program on ‘Antimicrobial



Stewardship, Prevention of Infection and Control (ASPIC) in 2012), Indian Initiative for
Management of Antibiotic Resistance (IIMAR in 2008). The European Union's (EU) ban on
preventive mass medication in animals using antibiotics or many other drugs.

Besides all of these individually we all have to become responsible for prevention of AMR.
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Antimicrobial Resistance (AMR): Time is Running Out, Need an Urgent Actions Plans!

Microbes are something we are very familiar with due to the recent pandemic situation.
Like the Covid-19 virus, there are numerous other deadly microbes which can cause life-
threatening diseases, post infection. To treat these diseases, a large number of drugs, called
antimicrobial drugs, are developed which are catered towards different groups of pathogens
like bacteria (Gram + and Gram -), viruses, fungi etc.

Antimicrobial resistance occurs when the pathogen to which the drug is targeted
towards, changes over time and doesn't respond anymore, leading to increased spreading and
severity of the disease and consequent difficulties in freatment. The emergence of drug-
resistant microbes globally who are capable of developing methods that confer them
resistance against the same or different antimicrobial groups have become a matter of
serious concern, especially due to the rapid spread of infections caused by pan- and multi-
drug resistant pathogens (superbugs). They are completely resistant to all the available
antimicrobial drugs. One such resistant pathogen group is Carbapenem-resistant gram-
negative bacteria. Ineffectiveness in treating even the most common bacterial infections,
such as UTI, sepsis, STIs efc. by common drugs have led to prolonged period of infections
and even high mortality rates due to insufficient means.

AMR can occur due to genetic changes in the microbes, increase or misuse in the
administration of antimicrobial drugs, irregular consumption as opposed to that prescribed
by physicians and lack of sanitation, hygienic practices. Resistant organisms can spread from
person to person via water, soil, air etc. Increased investment and funding for the research
and development of new antimicrobial drugs, vaccines, diagnostic tools are the need of the
hour. Proper sanitation and public awareness is also crucial in overcoming this global problem.
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Antimicrobial Resistance in Agriculture and Livestock Farming

World Antimicrobial Awareness Week (WAAW) an Initiative by WHO is being
observed annually from 18-24™ November. This initiative aims to increase awareness and
understating among laymen about the increasing antimicrobial resistance in common
pathogens. For this year, the motto of the WAAW is "Preventing Antimicrobial Resistance
Together.” With respect to this motto, the present article provides information about
antimicrobial resistance in the agriculture and livestock sectors.

Antimicrobials are chemical substances that are administered in controlled amounts to
inhibit or slow the growth of microorganisms. These are mostly natural chemical compounds
produced by various microorganisms as part of their survival strategies, and they contain
genes that encode resistance to the compounds they produce. These antimicrobials have
greatly revolutionized medicine and are critical in the treatment of a wide range of microbial
infections in humans, both internal and external. Apart from their major human applications,
these are widely used in agriculture and livestock farming. However, excessive antimicrobial
use fastens the development of antimicrobial resistance, reducing treatment efficacy and
jeopardizing the future of human and animal medical interventions. Because of the overuse
of antimicrobials, the twentieth century has seen a significant increase in the emergence of
microbes that have been observed to modify their genes more quickly and efficiently in order
to survive the presence of antimicrobials, assisting them in developing resistance against
various antibiotic groups, particularly broad-spectrum antibiotics. Even new generation
antimicrobials are reported to be ineffective against such microbes, posing a significant
challenge for researchers and necessitating the development of new methods to combat this
ever-increasing problem. The development of new strategies to slow or provide an alternative
solution o the emerging problem of multiple drug resistance is thus critical. As stated above
antimicrobials are widely used in agriculture, livestock, poultry, fisheries, and veterinary
medicine. They are most commonly used in agriculture to prevent and cure various crop
diseases, whereas, in livestock and animal husbandry, they are most commonly used as growth
promoters(colistin) and fo prevent/cure infections. There are at least 30 different
antimicrobials that are commonly used in agriculture and livestock, the most common of which
are macrolides, penicillins, and tetracyclines. Micro-organisms are now adapting to the
presence of these antimicrobials and developing resistance against these commonly used
antimicrobial resistance is a problem for both animals and, more importantly, humans because
resistant bacteria can be transmitted between animals, humans, and the environment. In
farming, animals freated with antibiotics can become potential sources of antimicrobial
resistance. Resistant bacteria and antibiotic residues from these animals can be transmitted
to humans via animal manure spread as fertilizer across the land. This animal manure can be
absorbed by food crops, causing resistant bacteria and antibiotic residues o be passed on to
humans through food. Excess animal urine and manure can also introduce large amounts of
bacteria and antibiotic residues into the soil and water bodies. This leads to transfer and
accumulation antimicrobial resistant genes to enter the aquatic gene pool which might further



enhance the antimicrobial resistance issue. Direct contact with animals can also spread
resistant bacteria to humans. Transfer of such drug resistant bacteria into humans from
different sources can cause a great threat to the individual's life. Hence there is a necessity
o curb this ever-increasing drug resistance amongst the microbes. According to international
reports, antimicrobial resistance is a global health emergency that, if not addressed, will have
serious health consequences as well as negative economic consequences. In response to
antimicrobial resistance concerns, international frameworks such as the WHOQO's 'Global
Action Plan' have been developed to address the crisis. In summary, these reports recognize
that combating imprudent antimicrobial use globally requires a holistic multidisciplinary
approach across countries and organization.
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