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Antimicrobial Resistance (AMR)

• Antimicrobial resistance (AMR) or drug resistance: When microbes, 
including bacteria, fungi, parasites, and viruses, no longer respond to a 
drug that previously treated them effectively.

Clinical resistance: Bacterium
can grow in the maximum 
concentrations reached in 
the body during therapy the body during therapy 
resulting in treatment failure.



Consequences of antibiotic resistance

Common infections Increased length ofCommon infections 
become

more difficult to treat

Increased length of
treatment / hospital stay



Consequences of antibiotic resistance…contd.

Higher risk of bloodstream Higher risk of bloodstream 
infections and death

Higher Treatment cost



Consequences of antibiotic resistance…contd.

Production losses in livestock farming, agriculture and 
aquaculture



Global distribution of Veterinary Antimicrobial Consumption 
(10 x 10 kilometers resolution expressed in milligrams per biomass)

Mulchandani et al. (2023) Global trends in antimicrobial use in food-producing animals: 2020 to 
2030    https://doi.org/10.1371/journal.pgph.0001305



Top 5 countries with the largest shares of global 
antimicrobial consumption in food animal production

63151 
Tons

105,596
Tons

2010 
2030 

67%
Increase 

1. Van Boeckel T.P. et. al. Global trends in antimicrobial use in food animals. PNAS. 2015: 112 (18); 5649 -
5654.

2030 Increase 
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Predictive statistical models
• An estimated 4·95 million (3·62–6·57) deaths associated with • An estimated 4·95 million (3·62–6·57) deaths associated with 

bacterial AMR in 2019
• 1·27 million (95% UI 0·911–1·71) deaths attributable to 

bacterial AMR. 



– Escherichia coli
– Staphylococcus aureus

3·57 million 
(2·62–4·78) 

Six leading pathogens for deaths associated with 
resistance 

– Staphylococcus aureus
– Klebsiella pneumonia
– Streptococcus pneumonia
– Acinetobacter baumannii
– Pseudomonas aeruginosa

929 000 (660 000–
1 270 000) deaths 

(2·62–4·78) 
deaths associated 

with AMR

– Pseudomonas aeruginosa

Lancet 2022; 399: 629–55 Published Online January 20, 2022 https://doi.org/10.1016/ S0140-
6736(21)02724-0 

1 270 000) deaths 
attributable to 

AMR



Multidrug-resistant

Third-generation 
cephalosporin-
resistant E coli

Fluoroquinolone
-resistant E coli

Carbapenem

Six each Carbapenem

Multidrug-resistant
excluding extensively 

drug-resistant 
tuberculosis

Carbapenem
resistant             

K pneumoniae

Third-generation

Lancet 2022; 399: 629–55 Published Online January 20, 2022 https://doi.org/10.1016/ S0140-6736(21)02724-0 

Six each 
combinations 

caused 50 000–
100 000 deaths

Carbapenem
-resistant     

A baumannii

Third-generation
cephalosporin-

resistant          
K pneumoniae



Transfer 
routes 

of ARG-of ARG-
AMR



Antimicrobials in Animal Husbandry



Treatment use 
(Therapeutic use)

• Specific purpose of • Specific purpose of 
treating an animal(s) with 
a clinically diagnosed 
infectious disease or 
illness.illness.



• Use of antimicrobials in healthy 
animals 

Disease Control use (Metaphylactic use)

animals 
– Considered to be at risk of 

infection 
– Prior to the onset of clinical 

infectious disease
– For control of the dissemination 

of a clinically diagnosed of a clinically diagnosed 
infectious disease identified 
within a group of animals



• Use of antimicrobials in 

Disease prevention use (Prophylactic use)

• Use of antimicrobials in 
healthy animals 
– Considered to be at risk 

of infection 
– Prior to the onset of 

clinical infectious disease
– Prevention of an – Prevention of an 

infectious disease that 
has not yet been 
diagnosed clinically



Growth promotion use of antimicrobials in
food-producing animals/birds

• Use of antimicrobials to increase the rate of weight gain 
and/or the efficiency of feed utilization in birds/animalsand/or the efficiency of feed utilization in birds/animals



Use of 
subtherapeutic
doses in healthy 

animals for growth 
Selective 

pressures for 
resistance  Selects for 

resistance in 
commensals

and pathogens

animals for growth 
promotion/metaph
ylaxis/prophylaxis
over long periods

Imprecise dosages Conducive to 

resistance  

Imprecise dosages 
given to ill and 

healthy animals

Conducive to 
selecting and 
maintaining 

resistant 
organisms. 



AMR: Strategies to Combat



National Level Policy and Strategy

NAP -2017-21





Draft National Action Plan on Antimicrobial Resistance 2.0: 
One Health Approach (NAP-AMR 2.0) - 2024-2028



Improve awareness and understanding of 
AMR

Strategy-1

AMR

Effective communication

EducationEducation

Training



Strengthen laboratory capacity 

Strategy-2

AMR /AST in human and animals 
infections

Surveillance for AMR patterns

Surveillance of Antibiotic Residues in 
animal, food and environment 



Reduce the incidence of infection 

Strategy-3

Infection prevention in human health sector

Establish IPC programmes in animal and 
food sector food sector 

Reduce environmental contamination with resistant 
genes/pathogens and antimicrobial residues



IPC Programmes in Animal Farms 

• Visitors: Restrictions (change clothes and 
boots and wash hands)

• Vehicles: Clean and disinfect

High level of 
farm • Vehicles: Clean and disinfect

• Control access to vermin, pets and wild 
animals

farm 
biosecurity

• Cleaning and disinfection of Farm 
and equipment

Hygiene and 
and equipment

• In Poultry - appropriate downtime
after each production cycle.

Hygiene and 
cleanliness 

of farm



• Health and behaviour
• In Poultry farm-Remove and dispose

dead birds
Daily Inspection 

IPC Programmes in Animal Farms 

dead birds

• Ventilation and light
• Feeding and drinking spaces
• Stocking density 

Provide a stress-
free environment

• Availability of good quality clean water
• Quality Feed – Balanced
• Correct Storage of feed 

High-quality water 
and proper feeding



• Prebiotics, probiotics, essential oils, 
organic acids and insoluble fibre

• Promote useful gut bacteria

Use special feed 
additives/Alternatives 

to Antibiotics

IPC Programmes in Animal Farms 

• Herbal preparations
to Antibiotics

• From reliable source
• Vaccination prior arrival Use healthy stock

• Good quality
• Storage and handling
• Administration as instructed

Perform timely 
vaccination



Optimize the use of antimicrobials in 
health, animals and food

Judicious use of quality 

Prudent use

• To treat
• Restricted use

Strategy-4

Judicious use of quality 
antimicrobial

Rational use in human healthcare 
and community

• Restricted use
for preventive
purpose 

• NO use for 
growth 
promotion

Appropriate use in AH, 
fisheries, agricultural 

promotion

AST



Promote Research and innovations

Strategy-5

Identify priorities for basic and operational research 

Transmission pathways of AMR across sectors

Risk assessment of impact of AMR

Assess effect of antibiotics on microbiome

Define standards for Antimicrobial residues



Strategy-6

Strengthen Governance, Coordination and 
Collaborations













ICAR – AMR Initiative
• Indian Network for Fishery and 

Animals Antimicrobial 
Resistance (INFAAR)

ICAR – Residue 
Monitoring Programme

AINP on Livestock and Poultry Resistance (INFAAR)

• Implemented by 31 partners 

– ICAR-NBFGR, Lucknow: 
Lead Centre

– ICAR Fisheries and Animal 
Science institutes

AINP on Livestock and Poultry 
Product Safety (AINP-LPPS) 
Implemented by 16 Partners
• IVRI-Lead Centre
• 15 Collaborating ICAR 

Science institutes

– CAUs/SAUs

– ICAR-IVRI, ERS: Lead for AS

• 15 Collaborating ICAR 
institutes and Vet colleges 
(SAUs/SVUs)




