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Guidelines for Antimicrobial Standards in
Livestock Healthcare

Rishendra Verma, Vijay Teng, Nitin Bhatia

Summary

Antimicrobials are an integral part of therapeutics and
contribute to reduction in burden of common infectious diseases
of humans and livestock globally. Food animal produce should
be safe and healthy for humans for which antimicrobials play
both a beneficial as well as detrimental role. India harbors more
than 10% of the Worlds food animal population and consumes
3% of the World’s antibiotics for ensuring a better disease
management of its farm animals. In fact, human resistance to
anti-bacterials is more due to the inappropriate and non-judicious
dosing in use than from the resistance transmitted from animal
sources. Regulations controlling antibiotic usage especially in
terms of its prescription and withholding period should be
enforced in practice. Considering the economic status of our
livestock farmers and per animal productivity, antibiotic are
advocated only in times of its need and its only adherence to the
regulatory requirements that needs consistent re-enforcement.

Indian Association for the Advancement of Veterinary
Research (IAAVR)in association withIndian Federation of Animal
Health Companies (INFAH) organized Round Table on ‘Guidelines
for Antimicrobial Standards in Livestock Healthcare’ during the
16 Indian Veterinary Congress, 23"“Annual Conference of IAAVR
and National Symposium on ‘Strengthening of Governance in Animal
Health and Production Activities for the Benefit of Farmers and
Livestock owners’ atCollege of Veterinary Science and Animal
Husbandry, Orissa University of Agriculture and Technology (OUAT),
Bhubneshwar on 27-28% February’ 2016.

The round table was attended by more than 120 Veterinarians
associated with academic and research field and policy makers from
Indian Council of Agricultural Research (ICAR) and its associated
institutes, State and Central Universities with an aim to deliberate
over the concerns of antibiotic usage in animal healthcare. The
round table was Co-chaired by Dr Sitangsu Mohan Deb, Director,
ICAR-National Research Centre on Yak; Vijay Teng, General
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Secretary, INFAH and Dr Rishendra Verma, Founder Secretary,
IAAVR.

Eminent speakers viz Dr SumanthGandra, Centre for Disease
Dynamics, Economics and Policy (CDDEP, Washington); Dr G Sarath
Chandra, Professor and Head, Pharmacovigilance laboratory for
Animal feed and Food Security, TANUVAS; Dr S K Mody, Professor
and Head, Department of Veterinary Pharmacology and Toxicology,
S.D.A.U, Sadarkrushinagar;MrSomuAmbat, Access Consultancy;
and Industry professionals, Dr Nitin Bhatia, Intas Animal Health
and Dr D. J. Kalita, Zydus Animal Health.

The world human population is expected to reach 9.7 billion
by 2050 as per FAO estimates, and to suffice the consumption
requirements of this growing world populations, the world food
production has to double in the next 40 years and 70% of the food
must come from efficiency improving technologies. It is also
postulated that the growing urban population (70% in cities) with
increasing income (2.8 times the current income) will focus on higher
protein sources and the consumptions are likely to double. The
livestock sector currently contributes 40% of the global value of
agricultural output and supports the livelihood and food security
for the growing population. Animal source foods would be a major
growth drivers for increased consumption of growing population
and emerging middle class globally. The changes in technology has
assisted double the output of livestock products from 1950 to 2000
and the potential is still being explored. Animal source foods are
best sources of Vitamin A, Vitamin B._, Riboflavin, Calcium, Iron,
Zinc and proteins

127

On a worldwide basis cereals supply more than 50% of human
requirements for energy and nearly 50% of the protein. Animal
products viz meat, milk, eggs and animal fat supply 17% of the
energy and 32% of the protein. As per estimates. Livestock and its
products are estimated to make up over half of the total value of
Agricultural gross outputs in the industrialized countries and about
a third of the total in developing countries.

India’s livestock sector is one of the largest in the world with
a holding of 11.6% of world livestock population. India is home to
56.7 percent of the world’s buffaloes, 12.5 percent of the world’s
cattle, 20.4 percent of world’s small ruminant population, 1.5 percent
of pigs and 3.1 percent of poultry. Currently the country is facing
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the ‘nutritional transition’ because of the growing population and
incomes leading to a dramatic increase in demands for animal
products. Small operations are giving way to large industrial
operations, especially in the poultry farming sector. Animal
husbandry is an integral component of Indian agriculture supporting
livelihoods’ for more than two-third of the rural population. The
livestock sector in India provides employment to about 8.8% of Indian
population. Economically, livestock alone contributes 25.6 percent
of the agricultural output of India and 4.11% of total GDP.

Bacterial infections make up a significant proportion of animal
illnesses. To mitigate farmer’s losses resulting from diseases
outbreaks, the Veterinarians take all possible steps to treat the
infections and ensure effective treatment and prevention of the
infections. Anti-bacterial’ s are in use in farm animals for decades
for the same reason they are used in people to treat or prevent
diseases that cause inflammation and suffering. Antibiotics are often
the best choice to treat sick animals or prevent animals from getting
sick. The scientific deliberations highlighted that antibiotics are an
essential part of therapeutic management of infectious diseases in
both livestock and pet animals, insuring better animal health and
life. Judicious use of antimicrobials for the management of bacterial
infections assures healthy food from the animal sources.

India currently contributes 3% of the world livestock antibiotic
consumption and harbor’s 10% of the world food animal production.
By 2030, this consumption would be 4% considering the animal
population and antibiotics are a must for the healthy and secure
life of our animals and ourselves and the need is to strike a balance
between the benefits and risk of using antimicrobials in the food
supply chain.

As per FAO report, the antibiotic usage in 2010 was 63, 151
tons in food animals with a projected increase of 67 percent by
2030 (105, 596 tons) and two third (66 percent) of the increase
would be due to increase in number of animals raised for food
production.

The recent report of CDDEP also highlights India advocates
22% of the world antibiotic medication to 17% of world human
population and above all the highlighting fact is if we consider the
dosage of antibiotics in kilograms or pounds, human physicians
advocate 10 times the amount of antibiotic to humans compared to
the same used in food animal production.
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The discussions even highlighted that the recent CSE study
highlights that concentration of antibiotics isolated from specimens
are within the MRL outlined by European Union and United States.
The concerns was the responsible and prudent use of antibiotics
for animal welfare and protection as well as management of infectious
diseases ensuring that the foods from these animals are safe and
healthy for humans

The group also agreed that antibiotic usage does also lead
to its excretion in milk, urine and faeces. Since milk is a product
consumed by humans, it should be mandatory to have a withdrawal
period and milk produced from treated animals should not be
consumed till the MRL are below the described limited. Regulations
for antibiotic use in food animals are in place by Central Drugs
Standard Control Organization (CDSCO) and the Directorate
General of Health Services (DGHS), Ministry of Health and Family
Welfare. In January’ 2012, G.S.R. 28(E) the mandate of inclusion
of withdrawal period in the labelling of all products meant for food
animals was made into practice and need to be adhered to while
procurement and supply of milk from these treated animals.
Further the second Amendment of the Drugs and Cosmetics Rules
(2006) contains list of drugs including antibiotics which require
prescription for their use. In 2013, a new category of H, drugs was
added in the fourth amendment to the Drugs and Cosmetic Rule
(GSR 588 (E)). The Times of India reported that the regulator has
proposed the introduction of a new ‘Schedule H/’, in the Drugs
and Cosmetics Act which will contain a list of antibiotics and anti-
tuberculosis drugs currently on market.”These drugs will only be
sold against a prescription that the chemist will have to retain.
The label of these drugs will have to carry a special warning. I am
instructing the state drug controller generals to be ready to conduct
surprise checks on compliance of retailers once H, is notified,” the
newspaper quoted the drugs regulator Dr G N Singh.

Considering that antibiotics are perquisite for a better animal
health, their judicious use and adherence to regulatory requirements
would ensure healthy food from these animal sources and minimal
antibiotic resistance in humans

SUGGESTED LITERATURE

1. NATIONAL POLICY FOR CONTAINMENT OF ANTIMICROBIAL
RESISTANCE INDIA 2011 Directorate General of Health Services
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Regulation enforced under Drug and Cosmetics Rule

T

Amendment of Sections 12 and 33 of the Drugs snd
Cosmetics Act, 1540 (23 of 1940)reg
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The Drugs and Cosmetics Rules, 1945 were amended vide G.S.R 28(E) dated
17.01.2012 making it andatory to mention Withdrawal Period on the label of veterinary
drugs used in food producing animals to ensure that the food stuffs produced do not
exceed the specified residual limits. The same is being adhered by the Indian Veterinary

Pharmaceutical Industry
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Global Antimicrobial
Consumption in Food Animals

Sumanth Gandra MD,MPH
Center for Disease Dynamics, Economics & Policy
February 27,2016

CDDEP 2=z

Disclaimer/Disclosures

« | am not a Veterinary physician
« | am an infectious disease physician

* No Conflicts of Interest

CDDEP =3

Outline of the Talk

* Relation between antimicrobial use and
resistance

« Will antimicrobial consumptionincrease in
animal sector with current regulatory scenario

+ Global antimicrobial consumption in humans and
food animals

« Role of antimicrobial growth promoters(AGPs) in
food animals

CDDEP =33

Antimicrobial Consumption and Resistance

+ Antimicrobial consumption is the major driver
of antimicrobial resistance

« Variations in antibiotic resistance across
countries are attributable, in part, to
differential volumes and patterns of
antimicrobial consumption

CDDEP &=

Antimicrobial Consumption and Resistance- Humans
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Emerg Infect Dis. 2008 Nov; 14(11): 1722-1730.

Antimicrobial Consumption and Resistance-

Food Animals
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Chantziaras | et al. JAC 2014;69:827-834
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Resistance from food animals to humans

A) direct transmission of

bacteria not adapted to

1 transmission in humans
/ e.q: Salmonella, Campylobacter

Food Animals Human

il

/

——s

B) direct transmission of
organisms already adapted lo
transmission in humans
€.: VRE, MRSA (CC97)

4

C) transfer of resistance genes
into pathogens transmitting
among humans

CDDEP::

Chang Q etal. Evolutionary Applications, 2014.

Will antimicrobial consumption increase
in animal sector with current regulatory
scenario

Demand for animal protein for human
consumption is rising

e A R e P TR R
"
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Per-capita demand for Poultry in India will
increase by 577% : 2000-2030
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Source: Mapping supply and demand for animel source foods to 2030, FAO.

Shifting farming practices

« To meet the increasing demand a shift towards
highly cost-efficient and vertically integrated
intensive livestock production systems

Global antimicrobial consumption in
humans and food animals
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Antimicrobial use data in food animals

+ Not much attention is given to surveillance

VTELL 201 comsmgtion bt 224

« Itis speculated that antimicrobial
consumption in animals is at least twice
that of hum[ms

AT ..

i L L P
/ ;

Global Antimicrobial consumption in food
animals
m _—

Global trends in antimicrobial use in Food animak

o e 1t

Methodology

« Estimated antimicrobial consumption per
PCU for each type of livestock from OECD
countries for both intensive and extensive
farming

« Population correction unit (PCU)corresponds
to 1 kg of living or slaughtered animal

« For example, a herd of 10 pigs each weighting
100kg corresponds to 1000PCUs

CDDEP

Mean antimicrobial consumption by species

1]

L] % 0
A ne PR gy | BT
* The mean antimicrobial consumption for:
~ Chickens- 148mg/PCU
- Pigs- 172mg /PCU
- Cattle- 42mg/PCU

CDDEP =2,

Methodology

Antimicrobial consumption per
PCU for each type of livestock
from OECD countries

Estimated national
livestock density in
PCUs in 2030 for
228 countries

Estimated national
livestock density in
PCUs in 2010 for
228 countries-
FAOSTAT

Projected livestock density
in 2030 using GDP

|

Global antimicrobial
consumption

Global antimicrobial
consumption

estimate for 2010 estimate for 2030

[10]




Results

+ Global consumption was estimated at 63,151
tonsin 2010and is projected to rise by 67%, to
105,596 tons, by 2030

+ Two thirds (66%) of the global increase is due to
the growing number of animals raised for food
production

+ The remaining third (34%) is due to a shift in
farming practices, with a larger proportion of
animals projected to be raised in intensive
farming systems by 2030

CDDEP

Results

A B c
b If[ L.
FILEE STEEF FEESE

A- Largest five consumers of antimicrobialsin
livestock in 2010

B- Largest five consumers of antimicrobials in

livestock in 2030 CDDEP ==

Global Antimicrobial consumption
g rl_'ﬁ-f'h:l- "l -
3

smsen0000f

Some Hot spots:

Southeast coast China

South coast of India, Mumbai, Delhi
Midwest & Southern USA

South of Brazil

High antimicrobial consumption growth in Indig|

+ Areas high antimicrobial consumption (>30kg-km-?)
will grow by 312% due to extreme growth in
chicken antimicrobial consumption

L]
Poultry
In Asia, the total
acreage of areas of
- high antimicrobial

" consumption (>30

3 kg-km-2) will grow by

4% for pork and 143%

for chicken

CDDEP:

E.coli resistance rates in poultry
cloacal swabs from 18 farms in Punjab

Antibiotic Broiler Layer
Ovevalk Contracted | Independent |/ Overall |\contracted | independent

| Ampicillin 515 517 514 357 326 371
o {119 \ 53 151 / 21 \ 0 30
Ciprofloxacin 579 525 605 ’ 19.8 137 225
Co-trimoxazole 516 574 488 [ 321 154 393
Ceftriaxone 6.6 30 84 \ 12 0.4 15
Gentamicin 206 19.0 24 l 46 26 55

i 235 / 194 25 \ 130 , 7.0 155
Nalidixic Acid 96.2 935 97.6 754 / 59.0 824
Tetracycline \58 B/ 58.9 587 345 | 247 388

Brower Cetal. unpublished CDDEP

E.coli resistance rates in poultry
cloacal swabs from 18 farmsin Punjab

Farm _|Facility Resistance Cl
Singly Moderately
Resistant | MDR (2-4) | Highly MDR (>4)

Independent @ 579 @
Broiler | contracted 72 } 605 ( 316 ]

Overall 6.3 58.8 34,

293 55.2 125

Layer | contracted “s 392 26

Overall 339 504 95

Brower Cetal. unpublished CDDEP st fe
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Role of antimicrobial growth promoters
(AGPs) in food animlas

CDDEP ez

AGPs for Broilers
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AGP and Average Daily Growth

e i g Sy b A g e s
——

Y S—

S s M T S o S e P, e S I
e ]
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. Conclusion
Conclusion

+ With no change in current laws, global
antibiotic consumption in food animals will
grow by 67% by 2030

+ One third of the increase will be imputable to
a shift toward intensive production systems

C D DE P iy b Aot

+ India has high resistance rates in chicken (and in
humans)

* InIndig, areas of high antimicrobial consumption
will grow by 312% due to extreme growthin
chicken antimicrobial consumption

+ Urgent need for a regulatory provision in India
for antimicrobial use in cattle, chicken, and pigs
raised for domestic consumption

CD DEP premt T

[12]




Round Table on

Antimicrobial Use in Farm Animals and its
Availability in Milk and Meat products- A
Pharmacological Insight

Intensity of Penicillin group drugs used for infectious diseases

& 2
Dr.S.K.Mody [ 2 [ —
5 o o ) e
Professor and Head H | b ,.,E e
Department of Pharmacology and Toxicology B 3
=]
College of Veterinary Science O i e oian e ot i
$.D.A.U., Sardarkrushinagar-385506, Gujarat R "
lame of Drugs
* Prescription of antimicrobial drugs in farm animals is Intensity of drugsusedmr fectious d
either for curing microbial infections or as growth .
promoters. T M
+ Antimicrobials have been important tools in control of G <
infectious diseases in farm animals. g
« The pharmacology of antibiotics involves both 1o
pharmacokinetic ~ and  pharmacodynamic éPD) - M |
properties.  Pharmacokinetics pertains to  drug £ [
concentration and time in the host, while g |
pharmacodynamics describes the concentration- and : :
time-dependent interactions of antibiotics against Gl Gbne  Glislr  Wtiame Gibore: Giiore: Gibden
pathogens in the host.
Name of Drugs
PHARMACOEPIDEMIOLOGY OF ANTIMICROBIAL DRUG USAGE IN
NORTH GUARAT
Intensity of ial group used for i Intensity of Tetracyclin group drugs used for infectious diseases
“ 84 - w0
0 76 “ P
N ey Used o ®
o B Tevarios g
L 4 —
Ho & = —
. £ o sharly sed
H o b: . T, aheveruses
i “; . b 3

fe'ff;

Name of Antimicrobial Groups

200

[—

Doowin  Onemcgin  Ontebandinla  Relterayin

Name of Drugs
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Intensity of Quinolones group drugs used for infectious diseases

Intensity of Chloramphanicol group drugs used for infectious
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Common term for drug used for treatment (n=94)

Occurrence of infectious diseases (N=94)
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Choice of Antimicrobial drugs for Pyometra (N=172)

Growing concern about antimicrobial
therapy

* Drug resistance problem

., * Drug residue problem
i | l II How to use ?
Z . I ' With proper knowledge of
f P PK
PD
Name of Antibiotics
Pharmacokinetics

Choice of Antimicrobial drugs for Urinary Tract Infection (N=214)

Percentage

Name of Antibiotcs

is the science of the change in
drug concentration in the body over time as a function of the
administered dose.
tvz = 0.693/slope  or twz = In 2 /slope
Va = Amount of drug in body/Serum drug concentration
Cl = Rate of elimination / Serum drug concentration
Withdrawal time =
1.44 x In ( Therapeutic concentration/Tissue tolerance) x tuz
eg - Adrug having therapeutic concentration 10 pg/ml

and tissue tolerance 0.01 pg/ml
1.44x1n (10/0.02) X tuz or 9.94 tuz

This means withdrawal time of this drug 10 half lives
If a disease process changed the half-life by either increasing Vo
or decreasing clearance (Kidney disease) causing the half life
changed(increased).
This phenomenon supports the observation that seriusly ill
animals with altered PK deserve increased attentionto ensure
complete drug withdrawal time.

Antimicrobial drug

should have

* Low MIC

+ High bioavailability

+ High lipophilic

+ High volume of distribution

* Required Conc./MIC or AUC/MIC ratio

1m0

1000

Semi logarithmic plot of ceftizoxime in plasma following single dose intravenous

administration (10 mg kg™* body weight) in goats.
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Semi logarithmic plot of ceftizoxime in plasma following single dose
intramuscular administration (10 mg kg™ body weight) in goats.

L ) T —
g - +
i =
E 1 __ :
1000 — &= |
et :
PK I ifter I/M 10mg.kg-1
bwt.
B h1 0.09
/2 h 741
Tmax h 0.25
Cmax pg/ml 3003 By B sl
AUCO-t ug/mi*h 14865
AUC g/mih 15232
AUMC ug/mi*hn2 1447.38 =
MRT h 9.48
clb (mg)/(ug/mi)/h 202 T
Vdarea (Ifkg) 0.70
clb (/h/kg) 007
Bodyweight K6 3tky r
Dose @ 10 mg/kg mg
Representative body surface area to body weight )
ratio for various species Pharmacodynamics - MIC

The MIC is defined as the minimal concentration of antibiotic that prevents a clear
suspension of 10° colony-forming units (CFUs) of bacteria/mL from becoming
turbid after overnight incubation; turbidity usually connotes at least a 10-fold
increase in bacterial density. Because clear bacterial suspensions may have
bacterial densities that are 10° CFU/mL or less, the MIC may actually be
bactericidal to some extent.

If the minimal concentration of the antibiotic that prevented turbidity lowered the
bacterial density from 10° to at least 10? CFU/mL, that is, a 99.9% (3-log,)
reduction in bacterial inoculum, the minimal concentration that prevented
turbidity (ie, the MIC) is also the MBC.

For bactericidal drugs, the MBC is usually the same as, and generally not more
than fourfold greater than, the MIC,

In contrast, the MBCs of bacteriostatic drugs are many-fold greater than their
MiICs.

Bacteriostatic drugs include the macrolides, clindamycin, the tetracyclines, the

sulfonamides, linezolid, and chloramphenicol.

Bactericidal drugs include the beta-lactams, vancomycin, the aminoglycosides, the
b X
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Pharmacodynamics

- D

MRL

* ADI = NOEL(mg/kg BW) x Standard Human Weight

Safety factor
« Safe Concentration =
ADI (pg/kg/day) x 60 kg

Food Factor x 500 g/day

Drug Residue

+ A chemical residue is either the parent
compound or metabolite of that parent
compound that may accumulate , deposit, or
otherwise be stored within the cell. Tissue,
organ or edible products ( Milk, meat,egg)

A feed additive is defined as a drug, chemical
or other biological substance added directly to
the feed to modify some asect of performance
or production in food producing animals

Daily food consumption

T T
Muscle 300 gm Muscle 300 gm Muscleand 300 gm
Liver 100 gm Liver 100 gm skinin
natural
proportion
Kidney 50gm Kidney 10gm
Fat 50gm Fat 90gm
Total 500 gm Egg 100 gm
Milk 1500 gm
Honey 20gm

Drug withdrawal time

Drug withdrawal time is actually determined based on
experimental data

A drug is administered to healthy animals, group of animals
are slaughtered at sequential time intervals and their tissues
are analyzed for drug concentrations

The time group which contains drug below the established
tolerance is the withdrawal time.

Withdrawal time for the FDA-approved drugs for use in food
animals are only valid for the specified species, dose, route,
and frequency of administration.

They are also specific to the manufacturer’s products and
formulations

Food factor breakdown of a 1500 gm diet

Cattle

Milk 3
Muscle 1
Liver %
Kidney 13
Fat 4
Sheep

Muscle 1
Liver 5
Kidney 15
Fat s
Poultry

Egos 1
Muscle 1
Liver 3
Fat 72
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Persistance and detection of residues of various antimicrobial
formulations post IM injection in neck region of normal pigs

- Penicillin
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Tetracycline

drug andis 4 0 kg Liver

s o=
100 pykg Mik
200 pgleg. Egs

Da R b e oo ———
(Not for use in animals fromwhich 300 glkg Liver

il i produced forhuman wse) 600 kg Kidhey

Porcine 100 wglkg Muscle

o B

30 gy Liver

Poutry 600 pgyg Kidney

(Not for use i animaks fromwhich 100 kg Musck

‘eggs are produced for human 300 pglkg ‘Skin and fat

consumption) 004wy Lier

600 pglkg Kidney

[ ———
drug andits 4 300 pglkg Liver

o = B
100 pykg Mik
200 pleg. Eg

Tetracycline ‘Sum of parent Al food producing species 100 kg Muscle
drug andits 4 300 pylg Liver

epimer 600 kg Kidney
100 kg Mik
200 gkg Eggs

Conclusion

* Antimicrobial drug therapy in animals should
be rationally effective with proper knowledge
of PK and PD.

+ Awareness should be created for food of
animal origin to be antimicrobial residue free.
(Veterinarians , academicians , pharmaceutical
companies as well as regulatory authority
should work together.)
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@  reedndities-

+ Asingredients or combinations of ingredients
added to the basic feed mix or parts thereof
to fulfill a specific need.

« Usually used in micro quantities and requires
careful handling and mixing.

o

flcts |mported to
Taiwan 3

. Indla Vletnam Ecuador and Bra2|l
Portugal,

Italy Greece, Romania and Bulgaria

baltic states

« casings (China)

ﬁ Animal Drug Residues &2 @ VETERINARY DRUG RESIDUES &2
= ¢ “Residues of veterinary
drugs include the parent
- «EU legislation on use of and monitoring for
compounds and/or their veterinary drugs Council directive 96/23/EC
metabolites in any edible « On measures to monitor certain substances and residues

- - thereof in live animals and animal products” > National
portion of the animal monitoring programs

P rod uct, and include residues « Establishment of a network of community and National
A A o reference Laboratories Commission decision 2002/657/EC

of associated impurities of et RS G

the Veteri nary d rug < Introduction of Minimum Required Performance Limits

concerned.” (MR
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ke Food and Drug Administration (FDA) @
Center for Veterinary Medicine/European Feed

Food Safety Authority(EFFSA)

* Regulates use of Feed additives

+ Clearance for testing of new feed additives
requires obtaining an investigational new
animal drug (INAD) to test a product.

+ New animal drug Application( NADA) is
required to market a product.

« Clearance is required to use feed additives.

Delaney Clause - 1958 =2

« Congress passed the Delaney Clause in 1958 —
Zero Tolerance.

+ No substance can be used as a feed additive,
even in minute amounts, if it has been in any
way implicated as an inducer of cancer in
either human or beast.

FDA o

« Form 1900 required for human risk drugs.

« Category | - safest to use, no withdrawal
period required.

« Category Il —no residues allowed, withdrawal
period required.

oy

W Examples of Feed Additives

(=5
* Antibiotics
— Compound produced by microorganisms that
inhibits the growth of microorganisms.
— Examples of claims that can be listed on label.
« Improves performance (rate of gain).
« Improves feed efficiency or feed conversion.

* Increases growth rate.
« Increases milk production.

\'l

-

) Animal Drug Residue Tolerance Levels @

(&

Vomh gt

L Hikh (anvaisdia atn

.__"

\] Growth Promotion and Feed Efficiency

I
k.

« Ingeneral, Antibiotics are fed to reduce the
incidence of Subclinical levels of bacterial
infections of the digestive and respiratory
tracts - thus credited with improved rate of
gain and feed efficiency. Partial list.......

— Chlortetracycline, Oxytetracycline, Erythromycin
— Lasalocid, Monensin, Penicillin

[22]
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Summary

Feed additives must be used according to
label.

Stiff fines for non compliance.
For best results use as directed.
Protect your market and livelihood.

(=54

=
. @f:
Allergenicity: p-Lactam Antibiotics
 Anaphylactic reactions have
been reported to result from
consumption of beef or pork
containing penicillin.

(=54

By

—

D

Human Health Risk Issues

Drug residue allergy
Cancer, reproductive, and
evelopmental effects
Development of antibiotic

resistant microbes

Drug misuse

=
) (=5
Microbiological Effects

« Disruption of normal human flora in the
intestine.

- Bacteria that usually live in the

intestine act as a barrier to prevent

incoming pathogenic bacteria from

getting established and causing disease.

« Antibiotic residue might reduce total
numbers of these bacteria or selectively

kill some important species.

@

"~ Tolerance: Hazard Identification
e Short term
- Allergenicity
— Toxicity
e Long term
- Microbiological effects
— Carcinogenicity
- Reproductive effects
- Teratogenicity

@ >
Carcinogenicity: Nitrofurans, Nitroimadazoles
-Furazolidone and its metabolites have
been shown to induce cancer in animals.
« Had been labeled and approved for anti-
protozoaland other uses for a wide
variety of conditions in poultry and
swine.

« FDA approval withdrawn 1991.

« FDCA Delaney Clause.

[ 23]




6 Dose-Response and Exposure Assessment @
= .Toxicological tests in laboratory
animals.
- Part of pre-clinical drug
development.
* Development of NOAEL.
« Safety factors.
* Acceptable daily intake (ADI).
« Exposure assessment.
- Food consumption.
- Aggregate exposure.
« Use to develop Tolerance Level.

(=54

Animal Drug Withdrawal Time
 Other considerations

- Aesthetic considerations

- Risks perceived by public

- Sensitive populations and issues
- International relations and trade
barriers

(=54

o

Withdrawal Time

«Time required for a drug or chemical concentration
to fall below the Tolerance Level established in a
specific target animal tissue.

« Dependent upon drug, dose, formulation, route of
administration, species, target tissue and disease /
management factors.

< Pharmacokinetics-toxicokinetics of the drug is the
main factor.

- Therapeutic level vs. Elimination

« PK of elimination can be different

for different tissues

=
—

)

e

b

(=54

Extralabel (Off-Label) vs. Label Drug
Use

» Higher dose than label

« Different route than label

« Different species than label

« Different disease indication than

label

(=54

Animal Drug Withdrawal Time

« Experimentally determined.

« Time required that concentrations in
all food animal tissues or products are
below tolerance.

* Margin of safety (MOS) increased to
95% confidence interval for 99% of
population.

- MOS = LD1/ED99

* Expensive

- Limited products

- Healthy animals

=" Drug Residue Testing
- Target tissues tested
- Milk
- Kidneys often tested at slaughter
* STOP
- Swab test on premises

* FAST

- Fast antimicrobial screen test
* SOS

- Sulfa-on-site

* CHARM II; SNAP

- Milk residues

« Lab tests

- HPLC/GC/Mass Spectrometry

[24]



by
-@'Drugs Most Likely to be Detected in @
Meat

« Penicillin (including ampicillin)
 Tetracycline (including chlortetracycline
and

oxytetracycline)

« Sulfonamides (including sulfadimethoxine
and sulfamethazine and sulfamethoxazole)
« Neomycin

« Gentamicin

« Streptomycin

Neomycin

* Neomycin is an
aminoglycoside antibiotic that
is used to treat

intestinal, respiratory,

wound infections and mastitis.

— Particularly to liver, kidney, bones and teeth.

- Little metabolism of this drug in humans or animals and it was
primarily excreted in the urine

« Not mutagenic, carcinogenic, or teratogenic in animal studies;
some toxic effects were observed at high doses.

- NOAEL 18 mg/kg body weight/day.

« Therapeutic doses occasionally associated with discolored
teeth, allergic reactions, or peripheral blood changes

* Oxytetracycline did induce antibiotic resistance in coliforms in
the human intestine; JECFA used this for MRL

- NOEL 2 mg/person/day

 There have been reports of allergic reactions but no cases that
have involved exposure to residues in foods.

« JECFA estimated that if OTC residues in meat, milk and eggs
were at the MRL. residues would total 260 pg.

E Potential Adverse Effects: Tetracyclines @

Potential Adverse Effects: Neomycin @

« Neomycin is not readily metabolized in animals or in humans.
« Not genotoxic. Like streptomycin and gentamicin, it has been
reported to cause damage to the kidney and to hearing.

- Recent data indicate that people with a rare mutation in their
mitochondrial DNA may be more susceptible to deafness caused
by aminoglycosides and other environmental factors than the
general population.

 JECFA based its recommendation for a maximum daily intake
of 3.6 mg/kg bw on results on hearing loss in guinea pigs.

« JECFA calculated that the estimated dose of neomycin from
veterinary drug residues was 3 mg/day, primarily from milk
(2.25mg), kidney (0.5 mg), and muscle (0.15 mg). This was
3000 times less than the recommended oral therapeutic dose

of neomycin.

® =

Potential Adverse Effects: Sulfonamides

* Metabolized by numerous pathways with the major metabolite
in humans, swine and cattle being an acetyl derivative.

« Data cited by JECFA indicate that the primary mechanism of
toxicity of sulfonamides is associated with the thyroid—
hypothalamus

—Toxicity should be measured by parameters of thyroid and
pituitary function.

« NOAEL 2.2 mg/kg bw/day.

* Hypersensitivity reactions (primarily skin rashes) to therapeutic
levels of sulfonamides have been reported but there have been
no cases that involved exposure to residues in foods.

@ Gentamicin @

Potential Adverse Effects: Gentamicin

-Like streptomycin and neomycin, gentamicin has been
reported to cause damage to the kidney and to hearing.
« Depleted rapidly from muscle and fat but tends to
persistin

kidney and liver.

«Not readily metabolized in animals or in humans.
« JECFA estimated that if residues in meat were at the
recommended MRL, the maximum daily intake of gentamicin
from residues would total 785 ug.

- 30 pg from muscle, 200 pg from liver, 250 pg from kidney, 5 pug
from fat, 300 pg from milk

[25]
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Potential Adverse Effects: Streptomycin

- Not readily absorbed from the GIT because of its high
molecular mass and not metabolized significantly w/ inj.

« Oral doses of the drug are eliminated unchanged in the feces
 Reports of allergic reactions to streptomycin

- No cases that have involved exposure to residues in foods.

- One significant adverse effect in humans that occurred during
treatment of pregnant women with TB.

« Streptomycin may also have adverse effects on kidney fn.

« No other evidence of effects on fertility or reproduction.

« [tis not expected that low food residues/low abs. would affect
fetal development.

a Less Antibiotic Use In Food Animals Leads To
Less Drug Resistance In People
« Campylobacter jejuni is a leading bacterial cause of foodborne
illness in industrialized countries.
< Drug resistance can make Campylobacter infections difficult for
to treat, and can result in longer bouts of and a higher risk of
serious or even fatal illness.
« Australia prohibited the use of fluoroquinolones, in food
animals such as poultry.
« Only 2% of the locally acquired Campylobacter isolates were
resistant to ciprofloxacin, a type of fluoroquinolone (29% in
countries w/o ban).
- Sweden prohibited the use of fluoroquinolones for food animals
in 1986
- Norway has never licensed their use in food animals
« FDA proposed banning fluoroguinolonesin poultry in 2000; fmﬂ

enacted in September 2005.

w =5

Development of Antibiotic-Resistant Bacteria
-Bad bugs — no drugs

* A major issue of drug use in
food animals as well as over-use
of antibiotics in humans

r@ Animal Drug Residue Concerns @
-Consumer health risk
- Environmental concerns
» Consumer preference
* Production loss for the producer
- Lost milk product ($6,000
to $80,000)
—Lost animal ($500 to $2000)
* Legal action against
the producer
- Violative (illegal) residues

=

=" Antibiotic-Resistant Bacteria Isolated From Meat @
= Hypothesis was that the greater the amount
of a drug used, the more likely bacteria
would develop resistance to it.
* Beef:
- Tetracycline > streptomycin = sulfamethoxazole >
ampicillin > chloramphenicol > cephalothin
« Pork:
> = >
ampicillin > chloramphenicol > gentamicin
« Chicken:
- Tetracycline > sulfa> streptomycin = cephalothin
> ampicillin > chloramphenicol > gentamicin
= Turkey:

> > in>
ampicillin > cephalothin > gentamicin

re'\ “MRL"-drugs @

« Council regulation 2377/90

* * Annexes of CR 2377/90

o —Annex | - final MRLs

o —Annex Il - no MRLs needed

+ — Annex Il - provisional MRLs

* —Annex IV - forbidden substances

« o Safety evaluation > ADI > MRL > withdrawal
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@Theoretical Maximum Daily Intake

The TMDI is the sum of residues present in a
standard food basket (daily consumption of) :
300 g muscle

100 g liver

50 g fat

50 g kidney ~ TMDI
1500 g milk o
100 g eggs

20 g honey

ADI

MRL needed!

ey
@ MRL"-drugs
« Safety and residue studies to be provided by the

Applicant

In practice these studies are only performed on

major food producing species

Major problem for minor species

Very limited number of drugs (or none at all) available
for treating e.g. laying hens, fish, bees

« Off-label use

« Dilemma with regard to tolerance levels

(=54

[

Intake (ADI)
* Adverse systemic effects

* Reproduction and developmental effects

* Mutagenic effects

« Carcinogenic effects

« Effects on human intestinal flora
* Immunologic effects

+ Pharmacological properties

+ Endocrine effects

' Determining the Acceptable Daily

Rapid Alert System for Food and

Feed
* Number of MRL violations very limited
* EU monitoring programs indicate ~ 0.05 -
0.1 % noncompliant
« Import control on approved drugs is limited
* MRLs differ throughout the world !

(=54

Determining an MRL

« Chemical identity and properties

animals

Pharmacokinetic, metabolism and
pharmacodynamic data

Total residue (radiolabel) studies

Residue depletion studies in food
animals

including
method performance

Available routine method of analysis

(=54

Uses and recommended doses in food

Bty

Good Laboratory Practices

» SOP &}J
+ Accreditated

+ Approved Methodology

+ PAM, AOAC, FAO, OIE, FDA, EPA,

+ ECDirectives

L

(=54
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* Repeatability
* Reproducibility
* Precision

* Recovery

+ LOQ

* LOD

* MRPL

Accreditation=se

» NABL

+ 150 17025

e’
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GLOBAL ANTIMICROBIAL
DEBATE IN FOOD CHAIN
IN SUPPORT OF RESPONSIBLE DRUG USE

SOMU AMBAT
somu@youraccess.co

0

=

The Debate
Surrounding AMR - Constraints & Complexity
Animal Welfare

Animals sick o at risk have the
rightfo be vreated

Consumer Perceptions
Emoton dien
‘Agmainy esporsible
Soptisication of NGOS & acivists
Ethical Prevenion and Growth - Negatve perception
Aot are imporant for Reaciie Stakeholders -diferentaton
food securty

Technical
AMR is a complex subject
Complexities for global judicious use

Science Based
ABX are ot al e same

Sustainable
Vaccines will not substitute ABX
Disease will always be present

Regulatory framework:
Tendency toward Precauorary Principle
Geograpricaly hconsisent

TAKEAWAYS

01 The Debate 02 Classes of AB's

Shared; Animal Only; Human Only

Global

03 Risk Analysi 04 e
S AnaYSIS vC]J{%Sgllélcallon

05 Policy & Position

WHAT ARE ANTIBIOTICS

Antimicrobials

the broadest ter used, refrs 1o any type of product that hs aciiviy against a variey of
microorganisms, which can include bactera, viuses, fungi, and parasites.

Antibiotics

are a type of antimicrobial. Specifically, antibiotics are, in most cases, compounds produced by a
ungus or anoher microorganism tat kil or nbit the growh of bacteia et cause disease n humans or
animals
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WHY DO WE NEED ANTIBIOTICS?
The Need
0990900

ANMAL WELFARE: Policies hat efiminate  SUSTANABLITY: Policies tat elinate al antbioics in
allypes producton aiso poiciesthat ly
I suffring and death from inthe loss of 1 millon senings ofchicken
prevenable and reatable ilnesses. anmaly ~for every single chicken bar it adopts the
poicy.

FOOD SAFETY: Healihy animals are an important firs step or a safe food suppy.

ANTIBIOTICS 101

AO: Animal Only
Anibiotics belonging 10 classes ot used in
human medicine
lonophores: monensin, rarasin,
Onthosomytin: Aviamycin
Quinoines: Halgunol
Sambermycin: Flavomycin
Catbadox
SC: Shared Class
Anibioics belonging fo casses tsed 100 in
human medicine

GP: Growth Promotion
Achallenge for SC

CU: Continuous use Therapy
Achallenge for SC

AW: Animal Welfare
Important reason for the use of antibiotics

o561

Sustainability
Econonicaly sourd, socially acceptable and
emvronmertally fierdly
AMR: Anti Microbial Resistance
WHO Antibiotic Classifications:
G Cricaly imporant
HE Highy importare - Al SC
I mporant
NC: ot cassifed

bsens v @
SpanicDiese 0
[r— [

s 2

sina Vet FRE)
Sty 2 e
p— e w

02 Classes of AB's

The Types

e
I '

04 Risk Analysis

Resistance and Food Safety

There are public concerns that people may acquire foodborne ilnesses hat
cannot be appropriately treated with antibiotics as a resuit of antibiotic-resistant
bacteriathat are derived from food animals that have been treated with

antbiotics

WHY ARE ANTIBIOTICS USED?

The Uises

THE HUMAN HEALTH RISK

A personbecomes ik with a bacterial

infectionthat cannot be appropriately
treated with antbiotics as a result of
animal-derived antibiotic-resistant
bacteriaor genes

RRBSINESS ™
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AMR 101

EUFIC
=

KEY QUESTIONS

0 100%

ANIMAL USE CONTRIBUTION Vs
CONTRIBUTION

HUMAN USE

« To what extent does the use of antibiotics in animal production contribute
to bacterial antiiotic resistance already present in humans?

+ To what extent should resources be directed to intervene?

 How will success be determined?

AMR 101

EPIDEMIDLOGY
OF ANTIMICROBIAL = B e =
RESISTANCE

W - A | T

/ ™ b W 2
"--.__‘Eit - - o5 am & E ' b
- EUFIC e i - whi
= : Yo — .
| dof LE
n LA T
EPEIEMIOLOGY
AMR 101 OF ANTIMKRORIAL = &= s .-
RESISTANCE
W - 4 | -
& = & |
el -, 'H . q,,“
= I i mm'
u LA

AGREUSNESS ™
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THE 3-STEP RA PROCESS

0 An antibiotic must select for foodborne bacteria that acquire antibiotic-resistance
in food animals during treatment

0 Release
A person must ingest meat from a treated animal that is contaminated with those
same antibiotc-resistant foodborne bacteria

0 Exposure
The person that ingests these bacteria must become sick with a bacterial
infection that cannot be appropriately treated with antbiotics as a result of those
animal-derived antibiotic-resistant bactefia

0 Consequence

WHAT IS RISK?

Risk = Hazard * Exposure
Hazard = something that can cause harm
Exposure = amountof hazard or time in presence of hazard
Foodbome Hazard Examples
+ Dioxin, pescides
+ Samonela, E. coli0157:H7
+ Antbiotic esistant Samonella

Risk = Probability (event) * Consequence/lmpact
Probabilty = how often?
Event = the defined hazard or adverse event
Consequence = unwanted outcome
Expressas: Low, Medium or High; or 1in 1 milion

RISK ASSESSMENT STARTS BY
CONNECTING THE CAUSAL CHAIN

Adverse treatment
outcomes in humans

A
Antibiotic: o ‘

use on-farm

If there is NO
connection,
there is NO RISK

Global

%lvﬁﬁgwﬁgggam Antimicrobials for Human Medicine

RISK COMPARISON OF MARCROLIDE ANTIBIOTICS

Being hevictn o  olerk crine.

Dying fom hean dsease

Dying fom cancer

Dying foma stcke:

Being murered

Dyingfom choking Lin200000

‘Acqusing a foo-bome ifecian fom #uf o vegetaies 1375000

Being stk by lghting Linss0000

Beingatacked by ashark Lin 700,000

Dying fom a e sng Liné mition
n <1 14 mion

eatmentfalee

Dying toma dg e Lin18 mion

Dyingfom Samonela poisonig fom an o shel <tin 142 mikon

Acquingesistat . fascum fom macrolide eted poly which EsUES TN c1in 3 bilon

LIST OF ANTIMICROBIAL AGENTS OF
VETERINARY IMPORTANCE

s
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WHO CRITICALLY IMPORTANT LIST

GLOBAL INFLUENCE

« Al countries use antbiotics in animals. Including Europe,

+ Europeans il use antbiotcs for therapy but had historically moved away from using
antbiotis for productionclaims

+ Inthe United States applying the newest FDA gmdanceml change the antibiotic use to

closelyalign with current red
usedin both humans and animals) wil not be aHuwed for production claims but only for
therapy under the oversightof a veterinarian

+ Withthe new FDA Guidance, and similar changes curently ongoing in
Canada, Canada, US and Europe wl be simiarly aligned on antbiotc reguiaton.
+ The differences;
- Europe allows use of some antiotics not allowed in the US,
~ Europe metrics on antbiotic use does notinciude ionophores
~ Us and Canada vil til allow use of animak-only antiviotics for production reasons

EUROPEAN CLASSIFICATION

‘The AMEG proposes o cassifyantimicrobials from the WHO CIA listin three different
categories:

ategory 1
as antimicrobials used in veterinary medicine where th risk for public health i estimated as
low or limited,

Category2
as antimicrobials used i veterinary medicine where th risk for public health is estimated
higher and

as antimicrobials not approvedfor use in veterinary medicine.

CLASSES OF ANTIMICROBIALS

oy HUMAN & ANMAL AL
Aminocyctos A Adamyein
Catbapennems & tnr panems Cartapenems Bambemycin

Giyeyeycines
Upopeiides - daiopepies

Coptalospoins (1234 geveation)  Bacitaci olypece)
Chloramphenicl (Vo n US Yes € Catbadox

Metmridrazcle Fluroqinlones/Quindanes onope
Moncbactams Giycopepices
Mupiocin Lincamsanides
Mycobacteian aninecties Macro
Naohsantons Monobactams
Ninidazoes Poymixin 8
Oxazocinanes Qurdanes
Riamycins Steptoganins
Sulones Sulbnanides
Tubercuosismycobacteal dugs  Tetacyclnes
Plevomuint (WHO rot FOAIS2)

NotofGoncen

Used for therapy under ety
supeniion as prescibed

Usedfor theray and oy,
Inanimals OMLY.

US MEDICALLY IMPORTANT CLASSIFICATION

+ Determined by GF # 152 AppendixA
+ Established in 2003

farm animals such as cattle,

« FDA's plans to modifythe use of shared:
pigs, chickens and offers.

of antibiotics, and
o e o ante sAmerob vt

* Guidance 209, The Juiious Use o Wedicaly Importart Drugsin Food-
,lmits the u foranimals to therapeutic
purposes’
+ Guidance 21 torevise and promotionof
affectedproducts
« FD/ inary Feed Di

VoImaTED et s il o ot feedsfor preventing, controlling and
treating diseases

05 Policy & Position

Need and Purpose of an Antibiotic Policy

+ Provide clear understanding of action with regardto antimicrobial pmducldevelapmenl
&useinfood animal

pon which tactics, as well as based

. ow we will support market access fo
enable trade and food security
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KEY FACTORS TO BALANCE

o basedrisk.

+ Human health and food safetyvs. animal health needs
~ Future animal protein availabity and affordabilty

+ Therapeutic use vs. performance use
+ Veterinarian oversightvs. ay personuse

+ Unintended consequencesvs. desired outcome
~ Riskrisk analysis
- Risk-benefitanalysis

ANTIBIOTIC POLICY: POINT BY POINT

RESPONSIBLE USE

« Preserve effectiveness of antibiotics in farm animals to protect human health
and food safety, and to ensure animal health & welfare

+ Voluntarily narrow the use of antibiotics approved for both humans and
animals to therapetic uses oy for animals

+ Move towards removing promotion of shared-class antibiotics for growth
performance in animals

+ Globally transition current label indications for shared-class antbiotics to
therapeutic indications

POSSIBLE ACTIONS

Legislative
eg ie,

Is, marketing channels)

Veterinary oversight
Responsible use, veterinarian network via communicationand education

Regulatory review process
Resistance monitoring
Use/ sales data
Riskassessments

ANTIBIOTIC POLICY: POINT BY POINT

TRANSPARENCY & VALIDATION

ightof d the development
" ol vetrarin rasmuctacs giobaly

+ Supportthe developmentof enhanced tools that vil allow veterinarians and
farmersto verity and validate responsibleuse of antimicrobials

+ Share accurate nformation about why antibiotics are used n arimals so
consumers, retailers, veterinarians and farmers can make more informed
decisions aboutantibiotic use.

ANTIBIOTIC POLICY ELEMENTS

* Responsible Use

« Transparency & Validation of
Use

« Focus on Innovation

FOOD CHAIN COMPANIES GLOBAL VISION SPECIFICS

1. Prohibitthe use of antimicrobials in food animas that are by WHO definition
“crtically important”to human medicine, and ot presenty approved forveterinary

2 ¢ that are currently use (foruse in both
human and veterinary medicine) for treatment or prevention of animal disease can
only be used in conjunction with a veterinary-developed animal heaith care program.

3. Prohibitthe use of any medicallyimportant antimicrobials for growth promotionin
food animals, as defined by WHO,

4. Utilize animal production placl\ces that reduce, and where sts\b\eeIlmma‘e the
need for antimicrobi
practices that would resultin subsequem Tedunionsofsnimcobil use. Success
strategieswil be shared broadly.
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TAKEAWAYS

01 The Debate 02 Classes of AB's
Shared; Animal Only; Human Only

03 Risk Analysis o4 Clooal
%J‘gsag|cat|on

05 Policy & Position

CATEGORIES OF ANTIBIOTICS

“Responsible use does not
simply equate to using fewer
antimicrobials.”

Use the right drug in the right amount
by the right route for the right period of time”

Jackie Atkinson, Directorof Authorisations
Veterinary Medicines Directorate
United Kingdom
January 21,2012
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Antibiotic Use in Animal Healthcare and its Residues

Nitin
Intas Animal Health

Intas Pharmaceuticals Limited

Animal Health - key for Future food

v

The global biomass of animals rassed for food now exceeds the global mass of humans

v

In Asi, daily animal protein intake grew from 7 grams per capita per day (1960) to 25
grams per capita per day (2013)

» To meet the increasing demands, countries such as Brazil Russia, Indi, China and South
Afica (BRICS) have shifted towards highly cost effective and vertically integrated intensive
Iivestock production systems

]

LB

27200
olsuay.

Animal Health - Key for Future Food

..

Animal Health - key for Future food

> Animal source foods provide micronutrients that are dificut to obtain in
adequate quantites from plant sources alone

» VitaminA
VitaminB;
Riboflavin
Calcium

Ironand

vy vy

Zinc

Animal Health - key for Future food

v

With growing times, population and income, the appetite for meat, egg and daiy
productsis on an increase.

v

Rapid income growth in low and middle-ncome countries has increased demand for
animal protein

v

It's the responsibilty of govemment, reguiatory bodies and industry to feed the human
population with the best and safe nutrtion of both; the animal and plant origin

Annual Per Capital Consumption

Mil Egg (kg)

2538 139
UK 215 105
India 687 24
Australia 2309 72
China 287 185
Brazi 1246 88
World-over 108 9




Antibiotics & its usage

|

Political & Social
pressure??

ALY

The Antibiotic Time Bomb ??

27200

Antibiotics

» Dscovery of antbiotics/antimicrobials s one of the most significant achievements of
moder medicine and has substantially contributed to reduction in burden of common
infectious diseases of humans and ivestock globally.

» Antimicrobials are used in various applications including human and animal medicine,
food production, piant agriculture and industial appications.

v

Infood producing animals they are typicaly used for three purposes
» therapeuticreasons (cure of diseases)

> prophyactic easons (preventa disease) and

» as giowth promoters

"

P

Sl

Antibiotics Usage - Worldwide

> 1n2010, countiies with the largest shares of giobal
antimicrobial consumption in food animal production
were

» China (23%) i
> United States (13%)

> Brazi (9%)

» India (3%) and i
» Germany (3%) g

Antibiotics in Use (Veterinary)

The used in belong to 6 major groups, viz.
s Antibiotic medicated worldwide in Food World and Indian Food Animal Population
» Betalactamns Animals (2010) (2010)
» Aminoglycosides !
» Tetracycines
o] il
» Macroiides A 104
» Quinolones and ”f;f\
> Sulphonamides =
&
nda
Gemany 5 et oivord
] 63151 L 7.28m
ons ey
F—— B

Antibiotic medication in Food Animal vs
Food Animal population (2010)

Global trends of antimicrobial use in food animals
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Antibiotic medication in Food Animals
(2030)

Antibiotic medication likely worldwide in
Food Animals in 2030

United States
10

v

The projected rise s 67% by 2030

Two third (667%) of the global
increase in antimicrobial
consumption s due to growing
number of animals rased for food
production

v

Others
Bl

vesco 10559 tons

Indil
o
2128m

Myths vs Facts

2720

Antibiotic medication in Humans (2

Antibiotic Advocated to Human World Human Population (2010)

Populationin 2010
Unted ate

_—

ndia
=

nda

(CDDEP, Washingion DC.

Chral
19%

> Myth #1:
“Antibiotics in livestock are making humans more resistant to
antibiotics.“

Fact

Use of antibiotics by humans is the main culprt for the resitant
bacteia confronting patients and human  health practitioners
today. The CDC confirmed this s recent report and noted that 50
percent of antbiotics prescribed for use in human health are
inappropriate.”

o, VD e et oSty LS opnentc A (508

Who/ What is the Cause of Concern

Myths vs Facts - 2

> Myt 2

“Antibiotic use in ivestock is making ourfood less safe.”

Fact

tudiessuggest that i we removed the use o antijorc fom al anima, we may
have s safe food due 10 the fact that sk anmaks woud be enterng the food

e

A e et and e o v el he o opRy & abgteved

 FDA for animals

The fact remains that. . . hamiul bacteria may be found on raw meat products,
kitchen surfaces, knivesand other utensis~ight in your ktchen

“Whether the hamful bactera such as Salmonela that are sometimes found in raw
meat are resitant to antibictics or not, does not affect ther senstiviy to heat and
santzers that are wsed to make meat Safe. Hence, following USDA recommended

Wt Dy, 1, Pt .

s
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Myths vs Facts - 6

> Myth i
> Myth #3 z
"Organic producersnever use antbiotics."
“Animal Health Usage of Antibiotics is rampant and cause of 5 B
resistance worldwide
“When antibiotics are deemed medically necessary to treat a sck
» Fact animal, farmers and ranchers, both ‘conventional® and ‘organic.” have
an ethical esponsbity to reat them. To balance ther responsbity to
*sales does not equal use and use i not the same thing as the animal’s health and the requirements of organic labeing, most
resitance” producers either market tr imals as_conventionaly
raised or sell them to a producer who is not in the ‘organic or smiar

— T the animal’s system, but even then, the animals cannot be labeled as

WG, ey, e O o ks, S
50

Myths vs Facts - 4

> My
“Anibiotics are only used as growth promoters because the conditons in tighty
confined feeding operations are So terible.”

> Fact
Farm animals would crowd together even if they had a wide open field or bam

s 5 ther natre to do:0. And, even i irge spaces, animals sl can and do

contract lnessesrequring treatment.
“The judicious wse of animicrobials in food animais keeps them heaithy and healthy

MRLs - Indicator of Antibiotic Residues in Food Animals

e e S Pl P T

Stategic we of Anitiotics for dsease preventon (where disease is predicted, but
may no yet have been documented) and contol (where dsease i fresnt n 3
o

Lo et o Tock S Wl ool 3 waoae o st vt o
Wetare” J) .
Antibiotics Residues
> Myt #5: » Antibiotic residues are remnants of antibiotic drugs or their active metabolites that are
*Buying organic and antibiotic-free is better for me and my famiy." present within tssues or products e.g. meat, mik and eggs from treated animals
» Fact ‘

“There is no scientiic evidence to suggest a difference in nutrtional
content or bacterial safety between the two. For my patierts, it's not
always a realitic possibilty due to access and cost. | recommend to
many of m t theyc: |
Overal, | tend to see more problems with consumers mishanding food

after t s puchased. Consumers shoud always practice safe food
 organic of lean,

Separate, Cook (se a meat thermometer to ensure the meat is cooked
toasafeintemal temperatue) and Chil.”

e Ayt 20, POkt Cincl P, e, bt Colg f e

s
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Acceptable Daily Intake (ADI)

» ADI i a measure of the amount of a specific substance (originally applied for a food
additve, later ako for a residue of a veterinary drug or pesticide) in food or drinking water
that can be ingested (orally) on a daiy bass over a ffetime without an appreciable

health rsk. ADI s expressed in mg/kg b.wt per day.

Withdrawal Period

» A withdrawal period s establshed to safeguard human fiom exposure of antiotic
added food. The withdrawal time is the time required for the residue of toxicological
concen to reach safe concentration as defined by tolerance. It s the intewal from the
time an animal s removed from medication unti permitted time of saughter. Heavy
responshilty i placed on the Veterinarian and ivestock producer to observe the period
for a withdrawal of a diug prior to saughter to assure that ilegal concentration of drug

residue in meat, mik and egg do not occu.

ot

Maximum Residual Limits (MRLs)

> Most countries have establshed tolerance of safe levels (T/SL) or MRLs
» The Codex Alimentarius Commission s the accepted international agency responsble for
food safety isues and has establshed MRL lsting for antibiotics

» MRL calculation assumes an averagedaly intake per person of

> st0gofmeat

» 15 esof mik

» 2098

» 0gofhoney

Conclusion & Suggestions for Way Forward

Antibiotic residues in chicken meat
(Hg/kg) - CSE Study

Muscle o
Antbiotic DB::;;v:d (
Oxpetracycine 8451360 100 200 913 0 600 825 60 1200
Chiortetracycline 102 100 200 ND 30 600 ND 600 1200
Doxycycine 14612086 100 19 300 1573 600
Enofloxacin 3845606 100 30 3313175 200 1573 200
Ciprofioxacin 3552627 100 7556459 200 185 200

» There is no doubt that neither humans nor animals/ birds can live without antibiotics as
they are the most effective control for microbials and infectious diseases. However, at the
same time misuse of antibiotics may result in the human health hazards

» The effective prevention of infectious diseases and adoption of strct hygiene standards
and rearing skis may reduce our need for antibiotics particularly in pouttry.

s




Steps to prevent Antibiotic Residues

v

producers ealze the mportance of eiminating the possbiltes of having antisotc
et e daiy beef

v

Producers can take the folowing steps to mitigate or lessen the chances of antibiotic
residues.

Estabish a vald Veterinarian-client-patient relationship to ensure proper diagnosis and
treatment of disease.

Implement a preventive animal health program to reduce the incidence of disease.

Maintain mik quality and implement an effective masttis management program to
reduce the use of antibiotics.

Implement employee training and awareness of proper animal drug use.

Only use approved overthe-counter antibiotics, according to label instructions, and
approved prescription antibiotics which havethe proper label.

Steps to prevent Antibiotic Residues

& Keep records of antbiotic use and identfy all treated animals, including treatment
protocok.

Use drug residue screening tests specific for the dug utiized before marketing mik
and/or meat from treated animals.

Do,not use crugs that are specilcaly pronibied for use in miking, cy, of giowng
animal

segregate and mik eated animas after,or n a separate facity flom, al non-teated
animals to ensure that mik is not accidentaly comming

If in doubt about residue status, do not market mik and/or dairy beef fom treated
animak.




ANTIMICROBIAL RESISTANCE

Drb JKalita
Cadila Healthcare Ltd
Div: 2ydus Animal Health
Ahmedabad

Outline

+ Natural process of resistance

« Other factors responsible for AMR
* Antibiotics in Animal Health

. AntibioticRe%'dyes

» Medicated Feed Additives

+ Containment of Resistance

7

Every time an antibiotic is used, whether
appropriately or not, in human beings or in
animals...

...the probability of the development and spread
of antibiotic-resistant bacteria is increased

Rt 1) Astn O el 109, 05: 126

Resistance is a Natural Phenomenon

» Anatural biological unstoppable phenomenon

> All antimicrobial agents have the potential to select drug-
resistant subpopulations of microorganisms

Factors Responsible For Antimicrobial Resistance

Prescriber Patient/Client .
S e
‘ p o TR

[ Seff
 medication

% Pvessure;]

Poor
- adherence
- of dosage

Antibiotic Resistance in Relation to its Use in Animal Husbandry
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1.Use of Antibiotics in Animal Healthcare

« Antimicrobials are valuable tools and are essential for the continuing health
and welfare of animals. In addition, they also make a significant contribution
to productive and efficient livestock farming

1.Useof Antibioticsin Animal Healthcare

Critically important antibiotics are used routinely in livestock are argued fol
posing Threat to Human Treatment

Veterinary Antibiotics are mostly conventional. Though "There may be
overlap in the use of medically-valuable antibiotic groups such ag
fluoroguinolones and cephalosporins.

For example -"Veterinary inolones,, are effective

livestock with respiratory diseases but are only available for use through &
veterinarian's prescription. When used appropriately, the likelihood of
fluroquinolone-use in cattle giving rise to an untreatable bacterial disease in g
human patient is almost negligible.

2.Antibiotic Residues in Meat, Milk, Egq

The effect of antibiotic residues in meat, eggs and milk
are insignificant when compared with the issue of
selection and amplification of antibiotic resistant strains
of bacteria

F-TERE-Y

Antibiotics used for treating livestock carry a
statutory withdrawal period stating the minimum
amount of time to lapse after the treatment before
meat, milk or eggs can enter the human food chain

The Field Vets need to educate the Farmers  to adhere
withdrawal periods so that there are no or negligible
issues on residues

2.Antibiotic Residues —Indian Report (Delhi), July,2014

Antibiotic residues found in chicken meat (mcg/kg)(70 samples -Delhi and NCR)

8.45-13.60 9.13 825
102 ND ND
14612066 1194 1573
3.84-58.06 3.37-131.75 ND
3.55-26.27 7.55-64.59 ND

Maximum Residue Limits for Poultry as per EU and US Standards (mcg/kg)

‘Antibiotic Musde ver Kidhey
o s E Us [0 [uS

Chiortetracycine 10 30 600
Onytetracycine 100 300 600

Tetracydine 00 30 00

Doxycydine 100 300 600

Al tetracychines 200 5000 2000
Enraflovacin + Cprofioacin_| 100 30 20
Enrofloein 30

Neomyain 500 T200 500|300 [5000 |7200

2. Antibiotic Residues—MRL calculations

* MRL assumptions consider an average daily intake per adult person as:
(i) 500 grams of meat, (ii) 1.5 liters of milk, (iii) 2 eggs, and (iv) 20 grams
of honey. Unfortunately, in our country due to varied reasons, an
average daily intake of acommon Indian is considerably lower than the
assumptions on which MRLs are calculated.

Annual per capita consumptions of animal food

UsA 121 2538 139
UK 842 2415 105
India 44 687 24
Australia 1115 2309 72
China 582 287 185
Brazil 853 1246 88

3. Medicated Feed Additives

« Growth promoting feed antimicrobials, used in minute quantities are not a
cure-all of rearing problems, but are most suitable for controlling microbial
imbalance in the Gl tract

[43]




3 Medicated Feed Additives

Consequences of Ban on Antibiotics as growth promoter in Europe

The withdrawal of MFAs in EU caused impairment of animal
health & welfare (incidence of intestinal and respiratory infections
has increased) despite the efforts to improve other aspects of
husbandry.

There had been steep rise in the use of therapeutic antimicrobials
and decline of animal production in countries after the unilateral
ban on these products, as supported by the evidence.

The ban of MFA had an economic impact on farms, due to
increased costs for veterinary prescription and therapies, lost of
feed use efficiency, prolongation of the production cycle.

2 Medicated Feed Additives

Consequences of Ban on Antibiotics as growth promoter in Europe

« In Sweden, 20 years after their ban of growth promoters, the loss
in production from pigs has not yet been fully recovered on a
national basis.

From Denmark, there are reports of increased morbidity and
mortality among pigs, mostly associated with enteric infections;
11% of “finishing’ herds experienced permanent problems with
increased frequency of diarrhoea or reduced weight gain.

Controversy of Banon MFA in Europe

In Europe, banning of several antibiotic growth promoters as a
precaution - against the advice of the EU's own Scientific Committee
on Animal Nutrition (SCAN) -that there were insufficient data to
support a ban

In the words of the National Research Council and Institute of
Medicine, ‘given some limited facts, authoritative opinions, and some
projections on probable biological events, scenarios can be quickly
woven to paint a bleak picture of the future’. The potentially adverse
effects of bans are often ignored.

The Dutch-HAN report (Pieterman & Hanekamp) States that ‘scientific
knowledge is not used to the fullest in the review of the potential
risks imposed by AGPs. On the contrary, in the EEA report shows
selective scientific material that highlights the risks of the use of AGPs
are referred to; a fallacy of exclusion.’

3. Medicated Feed Additives

f_Tne problems of developing countries like India are.
- different from those-of developed couritries.

In most of the developed:countries; the:problemis over
production and highly:intense farming practices.

Whereas in 0 itries: like Indsa - the probl are
poverty; malnutrition:and unernployment\ 50 here food security is the
prime goal father than food safety.:

Facts surrounding Antibiotics

+ Farm animals are a Not the major source of human-
resistant infections:

While there is a definite risk that farms could contribute to human infection,

"itis clear that they are not an important factor in the development of multi-

drug resistant bacterial infections in people”.

Scientific evidence shows many hospital patients with infections caused by
antibiotic resistance contracted the disease from other people or from
contaminated surfaces in the hospital environment

"A US Centers for Disease Control (CDC) report in 2013 listed 18 strains of|
antibiotic-resistant bacteria which pose a threat to human health, and in only
two cases did they identify that livestock could be a potential source for
resistant strains of salmonella and campylobacter.*

Published in Animal Pharm: 16 November 2015

UK Dept of Health and DEFRA published (Sept, 2013) the
UK Five Year Antimicrobial Resistance Strategy 2013-2018.
On page 8, the contribution of the animal reservoir is
addressed as follows:

“Increasing scientific evidence suggests that the clinical
issues with antimicrobial resistance that we face in human
medicine are primarily the result of antibiotic use in
people, rather than the use of antibiotics in animals.
Nevertheless, use of antibiotics in animals (which includes
fish, birds, bees and reptiles) is an important factor
contributing to the wider pool of resistance which may
have long term consequences.”
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Facts surrounding Antibiotics

* Resistance - Rarely Transmitted from Animals to Humans :

Recent European studies suggested the genes causing resistance in
the different species are quite distinct, meaning the resistant strains
must have emerged independently. This suggests the majority of
bacteria are adapted to living on a particular host species and so a
strain of bacteria found in cattle or sheep is unlikely to survive in
humans (Animal Pharm, Nov., 2015)

A research team using sophisticated method (whole-genome
sequencing) has concluded that, “The relatively large genomic

« Resistance is Rarely Transmitted from Animals to Humans :

Mather et al., in Science (Sept 27, 2013), performed a study using whole-genome
sequencing of 142 human and 120 animal-S.Typhimurium DT104 isolates and
concluded:

“We demonstrate that the bacterium and its resistance genes were largely
maintained within animal and human populations separately and that
there was limited transmission, in either direction”

And, “This study challenges current views on the contribution of the animal

reservoir as source for Salmonella and AMR in humans™ and points out the
relevance of ‘acquiring targeted genotypic data set.

The 2012 SVARM report, “Swedish Veterinary Antimicrobial Resistance
Monitoring,”10 (published in 2013) concluded:

“In conclusion, it was shown that the overlapbetween isolates of E.coli
producing ESBL and AmpC from humans and broilers appears to be
limited.” (in Sweden)

The corresponding article is published by Borjesson S, et al. (2013, Clin Microbiol)11

Containment of Antibiotic Resistance

« Development /Discovery of New Anti-microbial agent

« Rationalize Use of Antibiotics

Judicious use of Antibiotics

» The Animal Healthcare industry advocates for responsible and
judicious use of antibiotics, advising on how they should be used
and handled to limit their potential for development of resistant
bacterial strains.

» Antibiotics should always be used according to label
recommendation, under veterinary prescription, and only when
necessary.

e
) » Future policies and national strategies on antibiotics need to
promote responsible use among veterinarians and farmers and
collect antibiotic use data.
Summary & Outlook

+ The AMR campaign has been considered excessive clinical use of AB
generally evenly directed at human and animal medicine, but there has
been a concerted attack on the Veterinary use of antibiotics, based on
the assumption that all such usage is imprudent since it might act as an
important source of resistance in bacteria

+ It s recognized that the biggest driver of AMR in people is the use of
antimicrobials in humans or human health

« Antibiotics used in veterinary are mostly conventional. No advanced
antibiotics are used in Veterinary, as used in humans.

« Theoretical hazard to human health arises from the use of growth-
promoting antibiotics, an i ination of the facts, shows
that the actual risk is extremely small and may be zero in many cases

« Rationalize use of Antibiotics to maintain its effectiveness as long as
possible
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