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Guideline on the Assessment of the risk to public health from antimicrobial resistance

due to the use of an antimicrobial veterinary medicinal product in food-producing
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* OIE, “Scientific and Technical Review vol.20[3], December 2001, 797-870

e OIE International Standards on Antimicrobial Resistance, 2003.
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*  FDA/CVM, “Guidance for Industry #152 (October 23, 2003)”

*  Codex, “Principle and Guidelines for the Conduct of Microbiological Risk Assessment
CAC/GL-30”

* VICH, “Guidance on Pre-approval Information for Registration of New Veterinary

Medicinal Products for Food Producing Animals with Respect to Antimicrobial Resistance”
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*  Guideline on pre-authorization studies to assess the potential for resistance resulting from
use of antimicrobial veterinary medicinal products EMEA/CVMP/244/01, European
Agency for the Evaluation of Medicinal Products.

e Part 10 of Veterinary Requirement Series, Submission to working party on antibiotics,
National Registration Authority for Agricultural and Veterinary Chemicals, Australia, June
2000.

* Report of the Consultation with Stakeholders on the Development of a Risk Management
Strategy on Antimicrobial Resistance Associated with Animal Use of Antimicrobial Agents,
Gantineau, QUEBEC, May 22-23, 2003, Veterinary Drugs Directorate, Health Canada.

* The use of antibiotics in food-producing animals: antibiotic-resistant bacteria in animals
and humans, Report of the Joint Expert Advisory Committee on Antibiotic Resistance
(JETACAR), Commonwealth Department of Health and Aged Care, Commonwealth
Department of Agriculture, Fisheries and Forestry-AUSTRALIA.

* The Reconsideration of the Registration of Products Containing Virginiamycin and Their
Labels (Draft Review Report), March 2003, Australian Pesticides & Veterinary Medicines
Authority.
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EMEA Qualitative Risk Assessment for Antibiotic Resistance "Case study: Salmonella
Typhimurium and the Quinolone/Fluoroquinolone class of antimicrobials." Report and

Qualitative Risk Assessment by the Committee for Veterinary Medicinal Products
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Annex XV

CHAPTER 6.10.

RISK ANALYSIS ASSESSMENT FOR
ANTIMICROBIAL RESISTANCE ARISING FROM THE
USE OF ANTIMICROBIAL AGENTS IN ANIMALS

Article 6.10.1.

Recommendations for analysing the risks to animal and human publie health from antimicrobial resistant
microorganisms of animal origin

1. Introduction

Antimicrobial resistance is a naturall;g occuring phenomenon and the selection or dissemination of

ntimicrobial resistan n r |an f r her than th f_antimicrobial

purposes mag Iead to the selectlon and dlssemlnatlon of antlmlcroblal reS|stant mlcroorganlsmsz W|th
resulting loss of therapeutic efficacy in animal and human medicine of one or several antimicrobial agents.

For the purpose of this chagter, the prlnc;lpal aim of rlsk analysis;—forthe purposeof this chapterfor

is to provide Members Countries with a
transparent, objective and scientifically defensible method of assessing and managing the human and
animal health risks associated with the selection and dissemination development of resistance arising from
the use of antimicrobial agents in animals.

gCAC/GL?? -2011).

3. Therisk analysis process

OIE Terrestrial Animal Health Standards Commission/February 2014
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The chapter includes factors to be considered at various steps of the risk analysis process. These factors
re not inten xh ive and not all elements m licable in all situations.

Hazard identification

dontification is.dofi e ial Code in.C

For the purpose of this chapter, the hazard is the resistant microorganism or resistance determinant that
emerges as a result of the use of a specific antlmlcroblal agent |n animals. This definition reflects the

potential fgr

nt micr i Ihff wII niIfrhrianrnfr
W The conditions under which the hazard might produce
adverse consequences include any scenarios through which humans or animals could become exposed to
an antimicrobial resistant pathogen which-contains-thatresistance-determinant, fall ill and then be treated
with an antimicrobial agent that is no longer effective because-of-theresistance.

Risk assessment

The assessment of the risk to human and animal health from antimicrobial-resistant microorganisms
resulting from the use of antimicrobial agents in animals should examine:

a) the likelihood of emergence of resistant microorganisms arising from the use of an antimicrobial
agent(s), or more particularly, dissemination preduction of the resistance determinants if transmission
is possible between microorganisms;

b) consideration of all pathways and their importance, by which humans and animals could be exposed to
these resistant microorganisms or resistance determinants, together with the pessible-degree likelihood
of exposure;

c) the consequences of exposure in terms of risks to human and/er animal health.

The general principles of risk assessment i i - of the Terrestrial Code applvies equall

Article 6.10.2.

Analysis of risks to human health

1.

Definition of the risk

The infection of humans with microorganisms that have acquired resistance to-a-specific antimicrobial-agent
due to the antimicrobial usage used in animals, and resulting in the loss of benefit of antimicrobial therapy
used to manage the human infection.

Hazard identification

- Microorganisms that have acquired resistance, (including multiple resistance) arising from the use of
an antimicrobial agent(s} in animals.

- Microorganisms having obtained a resistance determinant{s) from other microorganisms which have
acquired resistance arising from the use of an antimicrobial agent{s} in animals.

OIE Terrestrial Animal Health Standards Commission/February 2014
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The identification of the hazard must should include consideration of the class or subclass of the
antimicrobial agent(s}. This definition should be read in conjunction with point 4} of Article 6.10.1.

3. Release assessment

A release assessment describes the biological pathways necessary that may e lead to the release of
resistant microorganisms or resistance determinants into a particular environment due to fer the use of a
specmc antlmlcroblal gg@ in anlmals to-lead-to-therelease—of resistant-micro-organisms—orresistance

. It _also estimates and—estimating either qualitatively or
quantitatively the probability of that complete process occurring. The release assessment describes the

probability of the release of each of the potential hazards under each specified set of conditions with respect
to amounts and timing, and how these might change as a result of various actions, events or measures.

The following factors should be considered in the release assessment:

- ammal species,_ca J ,
ropriate roductlont such as veal calves or dai cattle br0|Iers or layin hens
treated with the antlmlcrobial agent{s} in question;

- number of animals treated;—sex; and their age, and their geographical distribution and, where
appropriate, sex ef-these-animals;

nimal

data on petential extra-label or off-label use;
- variatiendin methods and routes of administration of the antimicrobial agent{s);

—  prevalence of commensal bacteria which are able to transfer resistance to human pathogens;
- mechanisms and pathways of direct or indirect transfer of resistance;

- potential linkage of virulence attributes and resistance;

- cross-resistance andfor co-resistance with other antimicrobial agents;

- data on trends and occurrence of resistant microorganisms obtained through surveillance of animals,
products of animal origin and animal waste products for-the-existence-of resistant-micro-organisms.

4. Exposure assessment

An exposure assessment describes the biological pathways necessary for exposure of humans to the
resistant microorganisms or resistance determinants released from a given antimicrobial use in animals, and
estimatesing the probability of the exposures occurring. The probability of exposure to the identified hazards
is estimated for specified exposure conditions with respect to amounts, timing, frequency, duration of
exposure, routes of exposure and-the-number, species and other characteristics of the human populations
exposed.
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The following factors should be considered in the exposure assessment:

- human demographics,_including population subgroups, and food consumption patterns, including
traditions and cultural practices ir with respect to the preparation and storage of food;

- prevalence of resistant microorganisms in food at the point of consumption eretherexpesure;

- microbial load in contaminated food at the point of consumption eretherexpoesure for-quantitative risk
assessment;

- environmental contamination with resistant microorganisms;
- occurrence in animal feed of resistant microorganisms i i hat have th i m
i in the animals, thus leadin ntamination of f f animal origin prevalence-ef-animal
: - . - - - ;

-  transfer eyeling of resistant microorganisms and their resistance determinants between humans,
animals and the environment;

- steps measures taken for of microbial decontamination of food;

- survival capacity and dissemination spread redistribution of resistant microorganisms during the food
production process (including slaughtering, processing, storage, transportation and retailing);

- disposal practices for waste products and the likelihood epperturity for human exposure to resistant
microorganisms or resistance determinants in through those waste products;

- capacity of resistant microorganisms to become established in humans;
- human-to-human transmission of the microorganisms under consideration;

- capacity of resistant microorganisms to transfer resistance to human commensal microorganisms and
zoonotic agents;

- amount and type of antimicrobial agents used ir+espense to treat humans #ress;

- pharmacokinetics, {such as metabolism, bioavailability and distribution to the gastrointestinal aceess-te
intestinal flora.

5. Consequence assessment

A consequence assessment describes the relationship between specified exposures to resistant
microorganisms or resistance determinants and the consequences of those exposures. A causal process
must should exist by which exposures produce adverse health or environmental consequences, which may
in turn lead to socio-economic consequences. The consequence assessment describes the potential
consequences of a given exposure and estimates the probability of them occurring.
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The following factors should be considered in the consequence assessment:
- microbial dose_=-hestresponserelationships and subsequent host response interactions;

- variation in susceptibility of exposed populations or subgroups of the population;

- variation and frequency of human health effects resulting from loss of efficacy of antimicrobial agents
and associated costs;

—  potential linkage of virulence attributes and resistance;

- changes in food consumption patterns due to loss of confidence in the safety of food products and any
associated secondary risks;

- associated-costs;

- interference with firstline-erfehoice antimicrobial therapy in humans;

- prevalence of resistance in human bacterial pathogens under consideration.

6. Risk estimation
A risk estimation integrates the results from the release assessment, exposure assessment and
consequence assessment to produce overall estimates of risks associated with the hazards. Thus, risk
estimation takes into account the whole of the risk pathway from hazard identification to the unwanted
consequences.

The following factors should be considered in the risk estimation:

- number of people falling ill and the proportion of that number infected affected with antimicrobial
resistant strains-of microorganisms;

- adverse effects on vulnerable human sub-population (children, immunocompromised persons, elderly,
pregnant, etc.);

- increased severity or duration of infectious disease;

- number of person/+-ef days of illness per year;

- deaths (total per year; probability per year or reduced life expectancy fifetime for a random member of
the populatlon ora member ofa specmc mer&e*pesed sub populat|on) nk ntimicrobial resi
Janisms of the same spe

-  impertance severity of the pathology disease infection caused by the target resistant microorganisms;
- availability and cost existence-or absenee of alternative antimicrobial therapy;

- occurrence ineidence of antimicrobial resistance in target pathogens observed in humans;

- consequences of the overall to—allowweighted-summation—of-different risk impacts (e.g. illness and

hospitalisation).
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7.

[loo

Risk management components options-and-risk-communication

Option evaluation

A range of risk management options is available to minimise the emergence and dissemination spread
of antlmlcroblal reS|stance and these include both regulator¥ and non- regulator;g M

dlseasesef—ammaiswmcan have the dual beneflts of reducmg the rlsks to human health hnked—te
associated with both the bacterial pathogen under conS|derat|on and antlmlcroblal resmtance—m—eases,

an appropriate regulatory framework and infrastructure.

Monitoring and review

Risk management options have-te should be continuously monitored and reviewed in order to ensure
hat th jectiv I in hiev:

Risk communication

all Qhases of a risk anal¥3|s ThIS WI|| provide aII |nterested Qartles! |nclud|ng I’ISk managers W|ththe bette
understanding of risk management approaches. Risk communication should be also well documented.

Article 6.10.3.

Analysis of risks to animal health

1.

Definition of the risk

The |nfect|0n of animals with microorganisms that have acquired resistance to from-the-use—of

a-speeifie
due to the antimicrobial usage its-use in animals, and resulting in the loss of benefit of

antimicrobial therapy used to manage the animal infection.

Hazard identification

Microorganisms that have acquired resistance, (including multiple resistance) arising from the use of
an antimicrobial agent{s} in animals;

mMicroorganisms having obtained a resistance determinant(s} from another microorganisms which
hasve acquired resistance arising from the use of an antimicrobial agent{s} in animals.
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The identification of the hazard must should include considerations of the class or subclass of the
antimicrobial_agent(s}. This definition should be read in conjunction with point 4} of Article 6.10.1.

3. Release assessment

The following factors should be considered in the release assessment:

appropriate, Qroductlon t¥g \ @ such as vealcalves or dalg cattle, br0|Iers or Iaglng hensg treated
with the antimicrobial agent{s) in question;
- number of animals treated;—sex, and their age, and—their geographical distribution and, where
appropriate, sex;

nimal

- dosage regimen (dose, dosing interval and duration of the treatment) i

- variatienin methods and routes of administration of the antimicrobial agent{s);

-  the pharmacokinetics er and relevant pharmacodynamicst—pharmacekinetics of the antimicrobial
agent(sy;

- site and type of infection;

- development of resistant microorganisms;

- mechanisms and pathways of resistance transfer;

- cross-resistance andfor co-resistance with other antimicrobial agents;

- data on trends and occurrence of resistant microorganisms obtained through surveillance of animals,
products of animal origin and animal waste products for-the-existence-of resistant-rmicro-organisms.

4. Exposure assessment

The following factors should be considered in the exposure assessment:
- prevalence and trends of resistant microorganisms in clinically ill and clinically unaffected animals;
- occurrence prevalenee of resistant microorganisms in feed and inf the animal environment;

- anlmal-to anlmal transm|SS|on of the resistant mlcroorganlsms and their resistance determinants

— quantity and trends of antimicrobial agent{s} used in animals;
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- survival capacity efresistant-micro-organisms and dissemination f resistant micr
- exposure of wildlife to resistant microorganisms;

-  disposal practices for waste products and the likelihood eppertunity for of animal exposure to resistant
microorganisms or resistance determinants i through those products;

- capacity of resistant microorganisms to become established in animals intestinat-flora;
- exposure to resistance determinants from other sources such as water, effluent, waste pollution, etc.;
=  dose foute-ofadministration-and-duration-of treatment;

- pharmacokinetics, such as {metabolism, bioavailability, distribution to the gastrointestinal flora access

to intestinal-flora;
-  transfer eyeling of resistant microorganisms and their resistance determinants between humans,

animals and the environment.

5. Consequence assessment

The following factors should be considered in the consequence assessment:
- microbial dose_=_hestresponserelationships and subsequent host response interactions;
- variation in disease susceptibility of exposed populations and subgroups of the populations;

- variation and frequency of animal health effects resulting from loss of efficacy of antimicrobial agents
and associated costs;

ntial link f virulen ri nd resistance;

- pereeived-future importance usefulnress of the drug antimicrobial agent in animal health (see OIE list of
antimicrobial agents of veterinary importance) {time-reference).

6. Risk estimation

The following factors should be considered in the risk estimation:

additional burden of disease due to antimicrobial resistant microorganisms;
- number of therapeutic failures due to antimicrobial resistant microorganisms;
incr verity an ration of infecti i

- impact on animal welfare;
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- deaths (total per year; probability per year or lifetime reduced life expectancy for a random member of

the population or a member of a specific mere-expoesed sub-population) linked to antimicrobial resistant
microorganisms when compared with deaths linked to sensitive microorganisms of the same species;

—  potential impact of switching to an alternative antimicrobial agent, e.g. alternatives with potential

increased toxicity:.

[loo

Risk communication

The relevant provisions eentained in point 8 of Article 6.9.8- 6.10.2. de apply.

—  Text deleted
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