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Uses of Antibiotics

* Livestock * Humans
— Growth — Prevention
— Prevention — Treatment
— Treatment

All uses lead to antibiotic resistance



Defining Terms

* Low dose * Typically mean levels as

* Sub-therapeutic low as 1-2 parts per

. Non-therapeutic million in feed.

* Higher doses, up to 100
parts per million or
higher used to treat sick
animals.

* Growth promoting

All mean essentially the
same thing.









Accidental Discovery of Antibiotics as
Growth Promoting Agents in 1940’s

Work at Lederle Labs, Division of Thomas H. Jukes, PhD (1906-1999)
American Cyanamid Company Biochemist and nutritionist

* Fed vitamin B12 to chicks
and piglets

* Growth rates increased

* Residues from
chlortetracycline

* Increased efficiency in
agriculture.

* Adopted in many countries







FDA never “approved” antibiotics for growth
promotion in livestock

The Penicillin Amendment of 1945

Allowed FDA to waive the requirements to
ensure the safety and efficacy of penicillin-based
drugs if doing so was considered safe.

Waiver provided FDA the flexibility to approve
antibiotics for purposes other than treating
infections.

In 1951 and 1953, respectively, FDA waived
requirements for batch certification of antibiotics
intended as growth promoting agents and
preventive agents in livestock.


















Response to Swann Recommendations

* Farming and pharmaceutical industries voiced
strong opposition.

* Recommendations based on scanty evidence.

* Qutbreaks were due to poor animal husbandry
practices rather than use of antibiotics.

 1970: Parliament banned 2 tetracyclines and
penicillin as feed additives.

* Rest of Swann recommendations were either
implemented half-heartedly or ignored.









Sweden

* Swedes highly concerned about the environment
after Rachel Carson’s book Silent Spring
published in 1962.

* |In 1977, in response to Swann Report, banned
some antibiotics for growth promotion that were
also used in clinical medicine.

* |n 1981, series of newspaper articles in Dagens
Nyheter (Daily News)reported that more than 30
tons of antibiotics used in animal feed for growth
promotion each year. Public was outraged.



Swedish Farmers Pushed for Ban

Federation of Swedish Farmers decided that a ban of
antibiotic growth promoting agents would regain consumer
confidence.

Farmers wanted Swedish Parliament to pass a mandatory
ban and wanted compensation from government to cover
expenses for adjusting livestock production methods.

They got the ban, but not the compensation.
Feedingstuffs Act 1986.

In 1988, Parliament passed strict animal welfare laws,
maximum weaning age for pigs, space requirements for
animals, etc.

Sweden wanted to have the cleanest agriculture in the
world and worked hard to make livestock Salmonella free.












The Rise of Vancomycin-Resistant
Enterococcus faecium (VRE)

In 1988, first case reports of VRE reported in seriously ill
patients in Paris (acute leukemia) and London (End Stage
Kidney Failure).

Three months before the London VRE cases, a new policy
was implemented: administer vancomycin and ceftazidime
to all chronically ill (i.e. end stage kidney failure) patients
with fever and undiagnosed infections.

A few years later, VRE was isolated from food animals in
England and Germany.

Avoparcin, a growth promoting agent in livestock,
chemically related to vancomycin and used in Europe since
the early 1970’s, was implicated as the probable source of
VRE in hospitals.






Denmark

Danish scientists concerned about emergence of
VRE and general use of antibiotics in livestock.

Denmark relied heavily on avoparcin and other
growth promoting antibiotics.

In January 1995, VRE identified in fecal samples
from healthy chickens and pigs in Denmark.

Danish farmers concluded that they had to
change their practices and stop using antibiotics
as growth promoting agents.



Danish Growth Promoter Ban

Farmers voluntarily stopped using avoparcin in
May 1995.

In 1997, the EU banned avoparcin.

1998, Denmark banned virginiamycin, another
growth promoting antibiotic, related to
quinupristin/dalfopristin, an antibiotic used to
treat VRE.

1999, Danish farmers stopped using all antibiotic
growth promoting agents in response to
consumer concerns






















European Union

2003, European Parliament passed regulations
prohibiting all antibiotics as growth promoters.

Used Precautionary Principle to set policy.
Ban took effect January 1, 2006.

European Union established a number of surveillance
systems to assess antibiotic use and resistance.

Reporting was voluntary for enterococcus in livestock,
not possible to assess VRE rates in livestock before or
after ban.





















United States

US never approved avoparcin because of concerns
about its carcinogenicity, so epidemiology of VRE has
been different compared to Europe.

Congress has spent decades debating the risks of
growth promoting antibiotics.

Consistently concluded that more data was needed,
but never appropriated resources to get more data.

Bureaucratic leaders at CDC, FDA, USDA scrounged
together funds for NARMS and NAHMS.






























Comparing the EU and USA

EU USA
* Unclear why Europe approved * Never approved avoparcin because of
avoparcin in the early 1970’s. cancer concerns. (Precautionary
: . Principle)
* Banned avoparcin after rise of .

Very high vancomycin use in hospitals

VRE in food animals. * VRE appeared in hospitalized patients

* Almost all VRE vanA* about a decade before widespread in
* Banned all antibiotic growth EUZOPG- 0 g
promoting agents using * 70% vanA and 25% vanB
Precautionary Principle. * No evidence that VRE came from US
livestock.

* Evidence that total ban adversely
affected pig meat production. analysis before making any decisions.

* No evidence that avoparcin ban Implemented voluntary measures to

decreased VRE in hospitalized stop using growth promoting
humans. antibiotics.

Needed better data to do proper risk

* Acar J, Casewell M, Freeman J, et al. Avoparcin and virginiamycin as animal growth promoters: a plea for science in decision-making. Clinical
Microbiology and Infection. Sept. 2000 6(9): 477-482.









VRE genomic data suggests a
surprising culprit

* One or two VRE clones caused initial
outbreaks, proliferating into multiple clones,
and becoming endemic in hospitals. VRE CC17

* Hospital associated VRE appears to be
genetically distinct from VRE in livestock and

from healthy people in the community.

* Genetic analysis suggests that VRE precursor
came from an animal, just not the livestock
that everyone assumed...

Willems R, van Schaik W. Transition of Enterococcus faecium from commensal organism to nosecomial pathogen.
Future Microbiclogy 2009; 4: 1125-1135.






Two Danish studies

1. First Danish study analyzed fecal specimens from
127 healthy dogs and found 20 E. faecium isolates
resistant to ampicillin. One isolate was related to
VRE CC17. Only 14 dogs had been treated with
antibiotics within 6 months of the study.

2. Second Danish/UK study found ampicillin
resistant E. faecium in 61/208 dogs. Only 1 person
out of 18 tested positive—a 10 year old boy. 1 in
every 4 dogs tested had AREF CC17, precursor to
VRE CC17.

1. Damborg P, Sorensen AH, Guardabassi L. Monitoring of antimicrobial resistance in healthy dogs:

first report of canine ampicillin-resistant Enterococcus foecium clonal complex 17, 2008; 132: 190-196

2. Damborg P, Top J, Hendrickx AP et al. Dogs are a reservolr of ampicillin-resistant Enterococcus foecium lineages associated with human Infections.
Applied and Environmental Microbiology 2009; 75: 2360-2365.



Conclusions

Denmark’s ban of avoparcin decreased VRE in pigs and
poultry.

No evidence that EU ban in 2006 decreased VRE in
hospitals.

Evidence that EU ban adversely affected pig meat yield in
Europe compared to the US.

Antibiotic use varies widely between states and countries
showing large variations in how medicine is practiced.

Surveillance must include microbial genomes.

Antibiotic resistance in pets is potentially an important
hidden source of resistance in humans.

Antibiotic resistance surveillance should include pets.
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