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Abstract. AMR represents a public health challenge in India associated with the overuse of
antibiotics transmission through the food chain inadequate regulatory enforcement and environmental
pollution. Likewise India bears a large share of resistant infections significantly adding to worldwide
illness and death caused by AMR. This article provides a review of the AMR burden and data in India;
analyzes antibiotic misuse, in people and livestock outlines food-related transmission routes assesses
legal and policy frameworks and explores existing prevention approaches and obstacles. The
assessment emphasizes the need for unified and cross-sectoral efforts, within the One Health
approach.

Annomayus. YCTOMUMBOCTE K MPOTUBOMUKPOOHBIM mpenaparaM (YIIII) mpencrasiser coboit
CEpbE3HYyI0 IMpOo0IeMy OOLIECTBEHHOIO 3ApaBOOXpaHeHMs B MHIuu, CBA3aHHYIO C Upe3MEpHBIM
HCIOJIb30BaHUEM aHTUOMOTHKOB, Nepenadeil HHPEKIUU Yyepe3 MULIEBYIO 1IETI0UKY, HE0CTaTOYHbIM
PEryIMpOBaHUEM U 3arpsA3HEHHUEM OKpY’Karollel cpenbl. AHaJIOrMYHBIM 00pa3oM, VHaus HeceT Ha
ceOe 3HAYUTENbHYIO JOJI0 HWHQEKIU, BBI3BAHHBIX YCTOMUMBBIMH K  aHTHOMOTHMKAM
MUKpPOOPTaHW3MaMH, YTO CYIIECTBEHHO yBEJIIMYMBAaeT 3abojeBaeMocTh U cmepTHocTh oT YIIII BO
BceM wmwupe. IlpencraBieH o0030p paHHbIX 1o MHauu; aHanusupyeTcs 3J10yHoTpeOiIeHHe
aHTUOMOTHKAMHU Y JIIOAEH U KUBOTHBIX, ONUCHIBAIOTCS MyTH NepeAayn MH(EKIUN yepe3 MUIIEeBbIe
IIPOLYKTBI, OLICHUBAIOTCS IIPABOBBIE U MTOJIMTUYECKUE PAMKH, a TAKIKE UCCIIENYIOTCS CYIIECTBYIOIINE
MOXO/BI K MpoduiakTuke U npensaTcTBus. OneHka noJ4epkuBaeT HE0OX0IMMOCTh COIIACOBAHHBIX
Y MEXCEKTOPAJIbHBIX YCUIIMHM B paMKax Moaxona «EIHHOe 310pOBbE».
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Knrouegvle crnosa: ycToiunBOCTh K MPOTUBOMUKPOOHBIM Npenaparam, MHus, ucnoiab30BaHue
aHTUOMOTHKOB, MYJIBTUPE3UCTEHTHbIE MUKPOOPTaHU3MBI.

Antimicrobial resistance occurs when microbes such as bacteria, viruses, fungi and parasites
evolve strategies that render antimicrobial medications ineffective. Due to antibiotic use India faces
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a particularly severe issue with AMR attributed to its large population, significant infectious disease
load, easy access, to antibiotics extensive food-animal farming and environmental antibiotic
pollution. Furthermore AMR endangers not the control of infectious diseases but also the safety of
surgical procedures cancer treatments, neonatal healthcare and organ transplants. If unchecked AMR
could undo decades of progress, in India.

Extent and Statistics of AMR in India. Mortality and Disease Burden.

-Globally India ranks among the countries with the death tolls linked to AMR: it is estimated
that there are approximately 300,000 direct fatalities annually and, over a million related deaths.

-Neonatal sepsis due to bacteria is estimated to cause, over 58,000 infant fatalities each year
primarily in resource-limited environments.

-Should the pattern persist AMR could be responsible for 2 million fatalities annually in India,
by 2050. Resistance Trends in Key Pathogens.

PATHOGEN RESISTANCE PATTERN IN INDIA

E. coli Highly ESBL producing (>70%); increasing resistance to carbapenems
Klebsiella pneumoniae Carbapenem resistance >50%

Acinetobacter baumannii Resistance to carbapenem is >90%

Salmonella typhi >95% fluoroquinolone resistance

Methicillin-resistant 40-65% prevalence in tertiary hospitals

Staphylococcus aureus (MRSA)

The occurrence, in hospitals is estimated to fall within the range of 40 to 65%. These resistance
levels are significantly greater, than those observed in high-income nations and indicate both
improper usage and inadequate infection management. Overuse and Abuse of Antibiotics in India.
Human Healthcare Sector. India ranks among the consumers of antibiotics globally. The primary
sources are: Over-the-counter availability without prescription (Empirical use of broad-spectrum
antibiotics; Antibiotic prescribing for viral infections; Incomplete courses of treatment; Lack of
diagnostic stewardship). Reports indicate that over 70% of outpatients, in countries receive antibiotic
prescriptions and their use is frequently inappropriate. Hospital-based Overuse (Highly using third-
generation cephalosporins, fluoroquinolones, and carbapenems; Poor implementing policies of
antimicrobial stewardship programs; Hospitals, with patient loads where transmission of resistant
organisms occurs more readily).

This results in the rapid selection of multidrug-resistant organisms, a process also known as
MDRO. This is the point at which automation boosts efficiency in the development process.

AMR Through Food and the Food Chain. Antibiotic Use in Food Animals. Antibiotics are
widely utilized in Poultry, Dairy farming, Aquaculture, Livestock.

These frequently serve to: Growth promotion; Encouraging disease prevention, in patients,
which is also referred to as prophylaxis; Non-therapeutic purposes.

This method favors bacteria that're resistant when they infect the human population.

Food-Borne Transmission Pathways. The methods through which AMR is transmitted to
humans include: Consumption of undercooked meat; Contaminated milk and dairy products;
Vegetables watered with water; Handling of raw animal products.

In India resistant bacteria such, as Salmonella, Campylobacter and E. Coli are frequently found
in food samples. Pollution of the Environment. Diverse pollutants and minute quantities of elements,
in drinking water can arise from sources, including the following: Antibiotic residues from
pharmaceutical industries; Animal waste used as manure; Hospital effluents reaching water bodies.

These form environmental "hotspots" for resistance gene exchange. It originated from the
Philosophical Society. Commenced during the initial week of June, 1820.
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Acts of Prevention, Legal Frameworks, and Regulatory Measures. Drugs and Cosmetics Act,
1940: Controls the production and distribution of antibiotics; Introduced Schedule H and HI
restricting the sale of antibiotic without prescription; Enforcement continues to be irregular.

Regulation of Schedule HI: Contains the antibiotics that're most essential including
carbapenems and third-generation cephalosporins. Requires: Prescription compulsory: Record
maintenance by pharmacists; Limited compliance because of weak monitoring. Food Safety and
Standards Act (FSSA), 2006: Controls the presence of residues, in food items; There are standards,
but there is not enough surveillance and enforcement. Measures Undertaken: National and State
Levels. National Action Plan on AMR (NAP-AMR). India possesses a National Action Plan, on AMR
for 2017-2021 prolonged to 2025-2029 which was synchronized with WHO goals: Improve
awareness and understanding; Enhancing surveillance

3. Reduce incidence of infection; Optimize the use of antimicrobials; Promote research and
innovation.

ICMR Antimicrobial Resistance Surveillance Network (AMRSN): Monitors resistance patterns
across the country; Offers national data; Guides policies, for treatment.

State Action Plans (SAPCAR). Multiple states have adopted tailored AMR approaches and
tackle: Prescription audits; Infection control; Public education; Veterinary Antibiotic Oversight.

Prevention Strategies for AMR in India. Antimicrobial Stewardship Programs: Rational
antibiotic prescribing; De-escalation therapy; Antibiotic "time-outs"; Antibiotic policies in hospitals.

Prevention and Control of Infection: Hand hygiene; Sterilization, Hospital surveillance;
Isolation of the MDR cases.

Food and Agriculture Interventions: Prohibition of antibiotic growth enhancers; Veterinary
prescription enforcement; Improved farm hygiene; Monitoring antibiotic residues.

Public Awareness and Education: Campaigns on the rational use of antibiotics. Discourage self-
medication; As a rule, education of farmers and pharmacists.

Finally, devise an expression for the ideal voltage transfer characteristic. India-Specific
Obstacles and Prospective Strategies The AMR issue in India arises from linked human, animal, food
and environmental networks. Although robust policy structures are in place, incomplete execution,
poor enforcement and insufficient diagnostics obstruct advancement. The gap, between rural areas
exacerbates the proliferation of resistance. What is necessary is a One Health approach that integrates
health, veterinary care, agriculture and environmental management. The upcoming vital actions
involve expanding laboratory capabilities, managing waste and encouraging the development of new
antibiotics. Antimicrobial resistance represents a complicated public health crisis that is quickly
worsening in India. The widespread presence of microbes their spread via the food supply, improper
antibiotic use and environmental contamination all endanger the effectiveness of current medical
treatments. While India has implemented legal and policy measures, effective enforcement,
community engagement and collaboration, across multiple sectors are urgently required to control
AMR and safeguard future healthcare results.
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