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Outline

 How survelillance is used...
* The underlying scientific principles...

* The conflicting pressures that are brought to bear...



How survelllance Is used:
definitions
 One definition of surveillance:



How ‘monitoring’ Is used:
definitions

« Among the primary objectives of NARMS are to:



100

10 20 30 40 50 60 70 80 90

Salmonella resistance to ceftiofur (NARMS 1997-2007)

Cattle slaughter and diagnostic laboratory isolate sources

- Excede
1 approved
Naxcel Excenel RTU
-| approved approved
_I - - - r - - - r r - T T 1 T T T T T L
1985 1990 1995 2000 2005 2010

Surveillance year

—@—— (Cattle Slaughter

—=e—— Cattle Diagnostic




Monitoring trends In resistance:
CIPARS ceftiofur resistance

Source: PHAC-CIPARS



Assist In decision-making:
example of ceftiofur resistance



FDA broiler hatchery survey

Source: FDA-CVM
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Underlying scientific principles...

* Risk management and interventions in the
aggregate:



Risk analysis:
the NRC paradigm




Quantitative risk assessment
and antimicrobial resistance
e RIsk assessments

macro-
ecological and evolutionary scale



Not a simple risk management
problem

— One person’s use of an antibiotic may
diminish the effectiveness of another’s future
use of the same antibiotic in some very small,
yet incremental way




Unintended consequences...
human medicine

animal agriculture

barriers and opportunities




Peeling back the layers of the
onion...

lIrony

Opportunity



Two deceptively ‘simple’ risk
management questions: Q1



Adapted from Lowrance et al., 2007
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Adapted from Lowrance et al., 2007
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So why does this matter?

theories suggesting
that the use of antimicrobials in animal

agriculture leads to the favorable selection of
resistant strains of bacteria

measurable effect applies largely
to periods while animals are being treated




Long-term effects

_ _ | cumulative impacts of
multiple uses in many animals and farms

major shifts in bacterial population

N not well studied in the time frames of most
empirical research and risk assessments



Long-term models of expansion of
community-based bacterial resistance
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Austin, D. J. et al. (1999) Proc. Natl. Acad. Sci. USA 96, 1152-1156



Two deceptively ‘simple’ risk
management guestions: Q2



Voluntary withdrawal of ceftiofur In
OVO Injections In broiler hatcheries

Source: PHAC-CIPARS
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Impact of cessation of antimicrobial
use on human health endpoints?



Conflicting pressures brought to
bear: shared perspectives
« Antibiotics are essential

overuse/misuse

 Protecting the efficacy




Conflicting pressures brought to

bear: risk averse perspective

Human medicine takes precedence over
veterinary medicine and animal agriculture

Drugs deemed critically important to human
medicine should not be used at all in animal
agriculture



Critically Important
Antimicrobials: the ‘other’ CIA

 World Health

Organization (WHO)

— NDM-1 has brought
colistin / polymixin B
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Top 3 CIA: U.S. examples of
human versus food animal molecules

* Fluoroguinolones

3" generation cephalosporins

« Macrolides



The Independent: June 17, 2011



Restricting antibiotic use:
antibiotic class versus use

Preservation of Antibiotics for Medical
reatment Act (PAMTA)

FDA was sued over
antibiotics allowed In farm animals



Overview of the I1ssues: risk
tolerant perspective

* Providing safe, nutritious food products
also a moral

Imperative

— Prevention
Improves
both animal and human health



Level of respondent agreement with the statement:
| have a moral duty to treat acutely ill feeder cattle with antimicrobials

Feedlot operator Veterinarian

Overwhelmingly
agree

Overwhelmingly
agree

B strongly agree B Agree
B Neither agree/disagree I Disagree

Graphs by respondent type

Responses do not differ at P = 0.413



Level of respondent agreement with the statement:
| have a moral duty to use subtherapeutic antimicrobials in ‘at-risk’ feeder cattle

Feedlot operator Veterinarian

Majority
agree

B strongly agree BN Agree
B Neither agree/disagree I Disagree
I strongly disagree

Graphs by respondent type Responses differ at P < 0.0001



Risk management in Europe:
EU ban on AGPs






Antimicrobial consumption (mg of antimicrobials
consumed/kg of pork produced)
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“Rule by obeying Nature’s laws”



