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PRINCIPLESFOR THE USE OF ANTIBIOTICSIN ANIMALS
USED IN FOOD PRODUCTION

Summary of recommendations

1. Antibioticsthat are “critical” antibiotics for serious human infedions should not be
used in food production animals or agriculture.

2. Theuse of antibiotics for prophylactic purposesin animals would be kept to a
minimum. The overall current usage for this purpose should be significantly reduced.
The use of methods (other than antibiotics) to prevent infedions sould be expanded
and developed.

3. Antibiotics should not be used as growth promoters.

I ntroduction

Humans can acquire many dff erent bacteria from animals. An important route for acquiring
these bacteriais through the foodchain. Bacteriathat are acquired through the foodchain
include pathogens that can cause of serious infectionin humans (eg salmondla and
campylobacter). However bacteria that have a much lower potential to cause serious infection
in humans (eg animal strains of E.coli and enterococcus) are also transferred through the food
chain. Theselesspathogenic bacteria gppear to be transferred more commonly than
salmondla. All bacteria may carry genetic material that encodes for bacterial resistance.
These resistance genes can subsequently be transferred to ather bacteria (especially within the
human gut). This can then lead to potential failures in antibiotic therapy if bacteria that cause
serious human infection acquire these resistance genes.

How often bacteria derived from animals cause human dseaseis variable and hes usually na
been accurately quantified. We do knav however that there are tens of thousands of cases of
laboratory-diagncsed salmonella and campylobacter infections each year. We also knaw that
even with these pathogenic bacteria that only a minority of human cases ow significant
symptoms and that only a small number of these latter cases are ever diagnased in the
laboratory. Thisimpliesthat very large numbers of both pathogenic and nonpathogenic
bacteria (and any antibiotic resistant genetic codes they carry) are transferred through the food
chain to humans each year

Antibiotic use is widespread in food producing animals. Asin humans they are used both to
treat and prevent infections. In contrast to humans however there is also extensive use of
antibiotics in subtherapeutic doses for growth promotion (increased weight gain and improved
fead utili sation). Most antibiotics are added to stockfead and without the need for a
prescription from a veterinarian (ie avail able “ over the counter”). In Australia (asin many
other countries) more antibiotics are used onatonrege basis in animals than in humans, with
most used for prophylactic and growth promotion purposes.
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To minimise the potential for antibiotic resistance to develop and then subsequently be

transferred to humans we recommend adherence to the foll owing threebroad principles. These

principle cover the use of antibiotics in these animals for

1. therapeutic purposes (ie treatment of establi shed infections),

2. prophylactic purposes (ie to prevent infections from occurring) and for

3. growth promotion purposes (ie to increase weight gain and to improve feed utili zation
efficiency)

Remmmendations

1. Antibiotics (or similar agentsin the same dassof antibiotics) that are “critical” or “last
ling” antibiotics for serious human infedions sould not be used in animals or
agriculture.

There are many serious infections in humans where there are few or no alternate antibiotics
that can be used if antibiotic resistance develops. Such antibiotics include

Classof antibiotic Examples (mainly human but with some animal antibiotics)
glycopeptides (vancomycin, teicoplanin, avoparcin)

third generation cephal osporins (eg cefotaxime, ceftriaxone),

anti pseudomonal penicilli ns (eg piperacilli n, ticarcilli n),

anti tuberculosis drugs (eg rifampicin, isoniazid),

fluroguindones (eg ciprofloxacin, levofloxacin, enrofloxacin),
aminodycosides (eg amikacin, tobramycin),

carbapenems (eg imipenem, meropenem).

More recently because of increasing antibiotic resistance in many human pathogens and the
need to develop alternate antibiotics, the streptogramins (Synercid, virginiamycin) appear to
have entered this classof human antibiotics. It isalso esential that if completely new
classes of antibiotics are developed for human use that these be nat used in animals unlessit
is establi shed they are nat “critical” for human use.

It is esential that these “critical” antibiotics are nat used in food producing animals and
also that no dher antibiotic that isin the same classas these agentsis used. Examples of
these would be flurogindones (eg ciprofloxacin a enrofloxacin). The use of enrofloxacin
has resulted in the development of ciprofloxacin resistant salmonella and campylobacter.
These resistant bacteria have then caused many human infections. Ancther exampleis the
use of glycopeptides (avoparcin, vancomycin o teicoplanin). Thereis grongevidence that
with the use of avoparcin in food production animals has resulted in the development and
amplification d vancomycin resistant enterococcus (VRE) in Europe and subsequent
colonization by a significant percentage of the human population via the food chain
(between 2 to 17%).

2. Theuse of antibiotics for prophylactic purposesin animals $ould be kept to a
minimum. The airre nt usage for this pur pose should be significantly reduced. The use
of methods (other than antibiotics) to prevent infedions ould be expanded and
developed.

Antibiotics are extensively used for prophylactic purposes in animals in some agriculutere
sectors (eg pork and chicken meat). However the use of these antibiotics can lead to the
development and amplification d antibiotic resistance. Thereforetheir use should be kept
toaminimum. Thisreductionin use can be achieved by the introduction d new
innowations such as vacdnes, probiotics, changed animal husbandry practices and research
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directed to the prevention d theseinfections rather than relying onantibiotics. This may
invave modfication d diets and changing the ways animals are housed o reared. In
chickens antibiotics are frequently used to prevent necrotising enterocolitis (due to
Clostridia perfringens). In Sweden changes in animal husbandry practices and det lead to
the prevention d this infection without the use of prophylactic antibiotics and with an
increase in the total number of chickens produced annually.

If antibiotics neel to be administered then orly agents that are nat likely to cause problems
with resistance to antibiotics used in humans (and preferably also those antibiotics used
therapeutically in animals) should beused. As an example, ionghores should be used to
prevent condtions guch as liver abscesses and bloat in feed lot cattle rather than agents such
as avoparcin, virginiamicin o macrolides. Because some sectors of the agriculture industry
(eg chickens, pigs) have a perceived dependence on these antibiotics, most of this use of
antibiotics will need to phased out over a period d a few years rather than immediately.
During this time alternate nonantibiotic methods should be implemented and davel oped to
prevent infections. However, the use of agents that are in classes of antibiotics that have the
potential to cause major problems for the therapy of human infections (particularly
antibiotics smilar to ‘last lin€ human antibiotics such as the glycopeptide avoparcin)
should cease immediately.

Antibiotics $ould not be used as growth promoters.

Antibiotics have been used for decades as growth promoters. Their main benefit appears to be
altering the bacterial flora (particularly gram positive organisms) in the gut of animals. Some
animals then achieve a larger weight gain owver a set period d time and also may consume less
feal to achieve the sameweight. However the use of antibiotics for this purpose leads to the
development and amplification d antibiotic resistant organisms. Humans via the foodchain
can then acquire these resistant bacteria.

The magnitude of these econamic benefits attributed to antibiotics used as growth promotersis
unclear. In some studies no benefits with antibiotics are seen. The largest benefits are seenin
animals that are stressed, exposed to large doses of pathogenic bacteria or are raised under
condtions of lessthan ideal animal husbandry. Overall if benefits are present in animals raised
under condtions of goodanimal husbandry then the benefits are likely to be between 1 to 3%
for weight gain and/or improved feal efficiency.

We bedlieve eren though there may be an econamic benefit in the use of antibiotics for this
purpose, that the cost of increased bacterial resistance and its potential and daumented eff ects
oninfections in humans, out weights these relatively small econamic benefits. Even if the
postulated econamic benefits (as claimed by the distributors of these growth promoters) are
acoepted, the value to farmers or consumers is nat very large. In chickens for instance the
calculated benefit in Australia is approximately 3 cents per chicken for the producer. The
monetary cost to the consumer would also nd belarge. Inthe USA it has been calculated what
the increased price at the retail | evel would be if antibiotics were nat used as growth promoters.
The estimates are between 3 to 6 cents per |b. for pork and 1.3 to 2.6 cents per 1b for chickens.

Overall Conclusion

The use of antibiotics in foodanimals has resulted in increased antibiotic resistance in many
bacteria and these antibiotic resistant bacteria have caused human infections. Antibiotics are
however important in the care of animals. To minimize the potential harm on humans through
the development, amplification and spread o bacteria and the genetic resistance codes they
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carry, the threebroad principles outlined in this policy paper should be implemented and
followed for the use of antibiotics in animals.

References

Allerberger F, LassFlorl C, Dierich MP, Hirschl AM, Presterl E, Haas G, Klare | and Witte
W. Vancomycin resistant enterococd in Austria. [Original Title Vancomycin resistente
Enterokokken in Osterreich]. Wiener Klinische Wochenschrift. 1997%109:312-20.

Bdl J, Turnidge J, Coombs G and O’ Brien F. Emergence and epidemiology d vancomycin-
resistant enterococd in Australia. CommDis Intel 199822,249-252

Butt H, Bdl Jand Ferguson J. Are vancomycin-resistant enterococd prevalent in Hunter region
farm animals? Australian Society for Microbiology Annual Conference, October 1997,
Addaide, SA, abstract P04.8.

CollignonP. Antibiotic resistance: is it leading to the re-emergence of many infections from the
past? In Recent Advancesin Microbiology. Vol 5 p203256. Australian Society
Microbiology, Mebourne 1997

Das|, Fraise A andWiseR. Are glycopeptide-resistant enterococd in animals a threat to
human beings? Lancet 1997.349997-998

EdmondMB, Ober JF, Dawson JD, Weinbaum DL and Wenzdl RP. Vancomycin-resistant
enterococcal bacteremia: natural history and attributable mortality. Clinical Infectious
Diseases. 199623:12349.

Hiramatsu K, Hanaki H, Ino T, Yabuta K, Oguri T and Tenover F. Methicilli n-resistant
Staphylococcus aureus clinical strain with reduced vancomycin susceptibility. J Antimicro
Chemother 1997,40:135136.

Izat A, Colberg M, Reiber M, Adams M et al. Effects of different antibiotics on performance,
procesdng characteristics, and parts yied o broiler chickens. Poultry Science 199069:1787
1791

Jensen LB. Differences in the occurrence of two base pair variants of Tn1546 from
vancomycin-resistant Enterococd from humans, pigs, and poultry. Lancet 199842:2463
2464

Joint Committeeof Houses of Parliament (1969. Report on the Use of Antibioticsin Animal
Husbandry and Veterinary Medicine ( Swann Report’), Her Majesty’ s Stationery Office,
London (reprinted 1971)

Klein G, Pack A and Reuter G. Antibiotic resistance patterns of enterococd and accurrence of
vancomycin-resistance aiterococd in raw minced bed and pork in Germany. Applied Environ
Microbiol. 199864:1825183Q

McDonald LC, Kuehnert MJ, Tenover FC and Jarvis WR. Vancomycin-resistant enterococd

outside the health-care setting: prevalence, sources, and pullic health implications. Emerging
Infect Dis. 19973:311-7.

Antibiotic use in animals 06/04/00



National Research Council. The use of drugs in foodanimals; benefits and risks. National
Academy Press Washington D.C. 1998

Paterson D. Reduced susceptibili ty of Staphylococcus aureus to vancomycin — a review of
current knowledge. CommDis Intell 199924:69-73.

Proudfoat F, Jackson E, Hulan H and Salisbury C. The response of male chicken brailers to
the dietary addition d virginiamycin. Poultry Science 199069:17131717.

Swedish Commisson onAntimicrobial Feed Additives. Antimicrobial Feed Additives, 1997
Ministry of Agriculture, Stockham.

Turnidge Jand Howard R. Australia’s antibiotic burden. Aust Microbiol. 199617:11.
French GL. Enteroccoci and vancomycin resistance. Clin Infect Dis, 199827(supp 1):S75-83

van den Bra&k N, van Belkum A, van Keulen M, Vliegenthart J, Verbrugh H and Endiz H.
Molecular characterization d vancomycin-resistant enterococd from hospitali zed patients and
poultry products in the Netherlands. J Clin Microbiol. 199836;19271932

van der Auwera P, Pensart N, Korten V, Murray B and Leclercq R. Influence of oral
glycopeptides onthe fecal flora of Human vduntees: sdection d highly glycopeptide-resistant
enterococd. JInfect Dis. 17311291136 1996

Witte W. Impact of antibiotic usein animal feeding onresistance of bacterial pathogensin
humans. In Antibiotic resistanceorigins, evolution, selection and spread. Wiley, Chichester
(Ciba Foundation Symposium 207, 1997 p 61-75.

Witte W. Medical consequences of antibiotic usein agriculture. Science 279996-997. 1998

Antibiotic use in animals 06/04/00



