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* AMR- Introduction
* AMR and Common Pathogens

e Strategies to Combat AMR
— National Plan- NAP
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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
resulting in treatment failure.

Antibiotic
resistant "=,
bactena
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&5 Consequences of antibiotic resistance
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Common infections Increased length of
become treatment / hospital stay

more difficult to treat
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Consequences of antibiotic resistance...contd.

Higher risk of bloodstream
infections and death

Higher Treatment cost
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i Consequences of antibiotic resistance...contd. t1

Production losses in livestock farming, agriculture and
aquaculture
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Global distribution of Veterinary Antimicrobial Consumption -
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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
iR antimicrobial consumption in food animal production
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105,596

Tons

EO

1. China (23%) 2010 67%
2. The United States (13%) Increase 2030

In the United States, 80% of annual
antimicrobial consumption is used in
food animals.

1. Van Boeckel T.P. et. al. Global trends in antimicrobial use in food animals. PNAS. 2015: 112 (18); 5649 -
5654.
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Global burden of bacterial antimicrobial resistance in 2019:

a systematic analysis September 2022

Antimicrobial Resistance Collaborators*

Summary

Background Antimicrobial resistance (AMR) poses a major threat to human health around the world. Previous
publications have estimated the effect of AMR on incidence, deaths, hospital length of stay, and health-care costs for
specific pathogen-drug combinations in select locations. To our knowledge, this study presents the most
comprehensive estimates of AMR burden to date.

Methods We estimated deaths and disability-adjusted life-years (DALYs) attributable to and associated with bacterial
AMR for 23 pathogens and 88 pathogen—drug combinations in 204 countries and territories in 2019. We obtained
data from systematic literature reviews, hospital systems, surveillance systems, and other sources, covering

Lancet 2022; 399: 620-55

Published Online

January 20, 2022

https//doi.org 101016/
50140-6736(21)02724-0

This online publication has been
corrected. The corrected version
first appeared at thelancet.com
on September 20, 2022

Predictive statistical models

bacterial AMR in 2019

bacterial AMR.

 An estimated 4-95 million (3:62—6-57) deaths associated with

e 1-27 million (95% Ul 0-911-1-71) deaths attributable to
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Six leading pathogens for deaths associated with
resistance

— Escherichia coli

— Staphylococcus aureus

— Klebsiella pneumonia

— Streptococcus pneumonia
— Acinetobacter baumannii
— Pseudomonas aeruginosa

3:57 million
(2-62-4-78)
deaths associated
with AMR

\» 929 000 (660 000—-
1 270 000) deaths

attributable to

AMR

a systematic analysis

Global burden of bacterial antimicrobial resistance in2019: @@ ®

Lancet 2022; 399: 629-55 Published Online January 20, 2022 https://doi.org/10.1016/ S0140-
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Third-generation
cephalosporin-
resistant E coli

Fluoroquinolone
-resistant E coli

Multidrug-resistant

excluding extensively
drug-resistant
tuberculosis

Six each
combinations
caused 50 000-

Carbapenem
-resistant
A baumannii

100 000 deaths

§
N

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

Carbapenem
resistant
K pneumoniae

Third-generation
cephalosporin-
resistant
K pneumoniae
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Transfer
routes
of ARG-
AMR

IVRI1

Healthcare
facilities

Community-aquired
infections
ntimicrobial solid g
waste

Treatment
Healthcare-aquired
infections

Treatment & growth“®

Treatment promotion

h

Pharmaceutical
' factory

Transfer ARGs

via water Untreated Transfer ARGs
\ effluent via water
— -/@

Antimicrobial 5 X Transfer ARGs
solid waste in sewage via soil




4 Antimicrobials in Animal Husbandry

~al l 11/,
Raised With

Antibiotics
////// ! \\\\\\

” Hﬂ'ﬁi

g
N

T gy,
He{Es

7




= Treatment use ‘g
(Therapeutic use)

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




HIE T

2 Disease Control use (Metaphylactic use)

 Use of antimicrobials in healthy
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
infectious disease identified
within a group of animals
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Disease prevention use (Prophylactic use)

e Use of antimicrobials in
healthy animals PREVENTING ANIMAL DISEASES

— Considered to be at risk
of infection

— Prior to the onset of
clinical infectious disease

— Prevention of an
infectious disease that
has not yet been
diagnosed clinically
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4 Growth promotion use of antimicrobials in
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food-producing animals/birds

s
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* Use of antimicrobials to increase the rate of weight gain
and/or the efficiency of feed utilization in birds/animals
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@/ Use of

subtherapeutic
doses in healthy
animals for growth
promotion/metaph
ylaxis/prophylaxis resistance in

- commensals
Kover long perlod5/

and pathogens
4 . N

Imprecise dosages
given to ill and

healthy animal
_ healthy animals

T

Selective
pressures for
resistance

Selects for

Conducive to
selecting and
maintaining
resistant
organisms.
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AMR: Strategies to Combat




&%

¥ National Level Policy and Strategy

{8

ary

WE

1.

Awareness &
understanding

A==
Dewerrerent of Iadln

Antimicrobial
Resistance

Communication

& IEC

TGS: USE Ry
éﬂﬁ Ty g,

c®

Coardinmied by Minisiry af Health & Folly Wabare, Govermment of Ihdla

Education,
training

2.

Knowledge
& evidence

Laboratories

Surveillance
of AMR -
human,
animal,
environment

3.

Infection

prevention &

control

Healthcare,
HAI

Animal health

Community &
environment

4.

Optimise use

Regulations,
access, AM
use

Antimicrobial
stewardship
in human

health

AMS in
animals,
agriculture

5'
Innovations
R&D

New
medicines,
diagnostics

Innovations

Financing

6.
Leadership

International
collabarations

National
collabarations

State leval
collaborations

Qr
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NAP -2017-21
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Kerala
Antimicrobial Resistance

One Health response to AMR Containment

5: USE
é&\uﬂ W.‘rpl,:

Jointly developed by the Departments of Agriculture Development
& Farmers' Weifare, Animal Husbandry, Environment, Fisheries,
and Health & Family Welfare

Government of Kerala

ﬁ delhi.gov.in

AT A Gl of NCT of Tl

State Action Plan to
Combat Antimicrobial Resistance in Delhi
(SAP-CARD)

Davaloped jointly by key siokaholdars
Department of Heshth and Femily Welfare; Desvelopment Department; Orogs Control
Department; Delhi Stete Health Mission; Department of Animal Husbandry; Department of
Food Safety; DPCC; Delhi lal Board; Directorete of Agricuttural Marketing; Department of Social
Welfare; Women and Chid Development Department; Department of Educstion; Directomte
of AYUSH; Directorate of Information and Publicity; 105P; MCD; NDMC; Séate Disease Control
Programmes; Delhi Strte bedionl, Nursirg, Dental and Pharmacy Coundls; medioal, agricuttuml
ard weterinary colleges and unieersities; CSE; DSPRUD; FAD: FRSAL; HISI; FANEM; NCOC; 'WHO
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Madhya Pradesh
State Action Plan for Containment of

Antimicrobial Resistance
(MP-SAPCAR)

Jointy deveioped by Dopartmants of
Animal Husbandry, Farmer Wolkare & Agriculurs Developmant,
Fisharias, Healih & Family WaFars, Labour, Madical Education,
Public Wark & ErviFrammsnt




@

HIB 3N
ICAR

Draft National Action Plan on Antimicrobial Resistance 2.0:

One Health Approach (NAP-AMR 2.0) - 2024-2028

N

Improve awareness
and understanding

Reduce Incidence of
Infection

Promote Research and
Innovations

Strengthen Laboratory
Capacity

Optimize Use of
Antimicrobials

Strengthen Governance,
Coordination and
collaborations
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Strategy-1
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Improve awareness and understanding of
AMR
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Effective communication

Training
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| Strengthen laboratory capacity
_

AMR /AST in human and animals
infections

Surveillance of Antibiotic Residues in
animal, food and environment
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Infection prevention in human health sector

Establish IPC programmes in animal and
food sector

: Reduce environmental contamination with resistant
\ genes/pathogens and antimicrobial residues

| Reduce the incidence of infection
B
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IPC Programmes in Animal Farms
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. e Visitors: Restrictions (change clothes and
H Igh level Of boots and wash hands)
farm * Vehicles: Clean and disinfect
. . e Control access to vermin, pets and wild
biosecurity [Ebeis P

Hygiene and e Cleaning and disinfection of Farm

: and equipment
cleanliness . .
e [n Poultry - appropriate downtime

of farm after each production cycle.
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IPC Programmes in Animal Farms

Daily Inspection

Provide a stress-
free environment

High-quality water
and proper feeding

Health and behaviour

In Poultry farm-Remove and dispose
dead birds

Ventilation and light
Feeding and drinking spaces
Stocking density

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

)

g =y
Slap
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e Prebiotics, probiotics, essential oils,
organic acids and insoluble fibre

e Promote useful gut bacteria
e Herbal preparations

Use special feed
additives/Alternatives
to Antibiotics

e From reliable source
e Vaccination prior arrival

Use healthy stock

e Good quality = =2
e Storage and handling
e Administration as instructed

ANTIBIOTICS
® @ DON'T WORK
FOR EVERYTHING

Perform timely
vaccination
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Optimize the use of antimicrobials in Prud
health, animals and food
To treat
Judicious use of quallty e Restricted use
antimicrobial for preventive
purpose
Rational use in human healthcare e NO use for
and community growth
promotion
Appropriate use in AH,
fisheries, agricultural AST

TP

T I ANTIBIOTICS

S
Y




Strategy-5

@

Identify priorities for basic and operational research
Risk assessment of impact of AMR
Assess effect of antibiotics on microbiome

Define standards for Antimicrobial residues

| Promote Research and innovations
S
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Strengthen Governance, Coordination and

Collaborations

administration
corporate committees

board

ethics mission

decision
making

~ . oy
SUPPORT >

responsibility d ASSIST  TRUST




&% " F. No. X-11026/64/2014-BD g?}
‘ Directorate of General of Health Services | k“"’/’
1CAR - Central Drugs Standard Control Organization oy
FDA Bhawan, Kotla Road, New Delhi
(Olo DCG (1))

Dated: 06/06/2014

To,

1. All State/UT Drugs Controllers

Sub: Use of antibiotics for treatment of food producing animals and in animal
feed -regarding.

treatment of ailing food producing animals. An awareness programme at the consumer

and farmers level may also be airanged. At the same time use of antibiotics and

' hormones in animal feed should also be stopped.

Wi/




File. No 12-01/13-DC (Pt-54)
Directorate General of Health Services
Office of Drugs Controller General (India)
ICAR (New Drug Division)

FDA Bhawan,
Kotla Road, New Delhi
Datecl2 X

To, MAY 2013
All State Drug Controllers

Subject: Sub-rule 3A of Rule 97 of Drugs and Cosmetics Rules 1945
regarding withdrawal period.

Sir,
Please refer to the above mentioned rule (copy enclosed) which

requires that the container of a medicine for treatment of food producing

animals shall be labelled with the withdrawal period of the drug for the

species on which it is inte

ey
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WHO List of Medically
Important Antimicrobials

Arisk management tool for mitigating
antimicrobial resistance due to non-human use

7@ World Health
=™ Organization

ONE HEALTH QUADRIPARTITE
JOINT PLAN OF ACTION

WORKING TOGETHER FOR
THE HEALTH OF HUMANS, ANIMALS,
PLANTS AND THE ENVIRONMENT

Fan .
77\ o U N e Food and Agriculture
\‘I{/{%\a World .Hea.lth World Organisation . W Organization of the
(s 7 /¥ Organization for Animal Health  @pyvironment United Nations

programme

Fig. 1. Prioritization of antimicrobial classes in the WHO MIA List

Authorized for
use in humans only

High AMR risk Low AMR risk
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The WHO AWa
, Watch, )
antibiotic book
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\@ ICAR — AMR Initiative
Indian Network for Fishery and
Animals Antimicrobial
Resistance (INFAAR)
Implemented by 31 partners
— ICAR-NBFGR, Lucknow:
N
T
-

_ead Centre

— |CAR Fisheries and Animal
Science institutes

— CAUs/SAUs
‘ — |ICAR-IVRI, ERS: Lead for AS
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ICAR — Residue
Monitoring Programme

AINP on Livestock and Poultry
Product Safety (AINP-LPPS)

Implemented by 16 Partners
* |VRI-Lead Centre

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