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Citizen Petition

I. Action Requested

The Center for Science in the Public Interest (CSPI)! !,
Environmental Defense Fund (EDF)?), Food Animal Concerns Trust
(FACT)®), Public Citizen’s Health Research Group®and Union of

Concerned Scientists (UCS)®) submit this petition under § 512(e) of
the Federal Food, Drug, and Cosmetic Act (FDCA) to request the
Commissioner to rescind approvals for subtherapeutic uses in

livestock of any antibiotic'® used in (or related to those used in)
human medicine. The ban should include subtherapeutic applications
of such medically important antibiotics as penicillin, tetracyclines,
erythromycin, lincomyecin, tylosin, and virginiamycin, as well as
other antibiotics used in (or related to those used in) human medicine
for growth promotion, improved feed efficiency, and disease
prevention.

A Top
I1. Executive Summary

Shortly after the discovery and widespread introduction of
antibiotics into medical practice 50 years ago, scientists observed that
bacteria could develop resistance to them. The more antibiotics are
used, the more rapidly resistance develops. When such resistance
develops, bacterial growth is no longer stopped by the antibiotic, and,
thus, the antibiotic is no longer capable of treating or curing the
disease. Antibiotic resistance can transform infections from easy to
treat to illnesses that require prolonged treatments, necessitate
lengthy hospitalizations, or cause death.

Since the 1950s, farmers have been using antibiotics as a
production tool in raising livestock. They add antibiotics to livestock
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feed to counteract the effects of crowded living conditions and poor
hygiene. In the U.S., as much as one third of all antibiotics produced
are added to feed each year. Such use causes the development of
antibiotic resistance among foodborne pathogens that can sicken
people who consume tainted meat or touch infected animals. It also
can result in antibiotic resistance in nonpathogenic bacteria. Those
bacteria may transfer their resistance genes to disease-causing
bacteria, resulting in antibiotic-resistant infections in people.

This petition summarizes the scientific evidence that agricultural
uses of antibiotics cause the development of antibiotic resistance in
human pathogens. Recent data show that more bacteria are becoming
resistant to one, or sometimes several, antibiotics. For example, the
prevalence of resistance to five antibiotics among a particular strain
of Salmonella has increased from 0.6 percent in 1979 to 34 percent in
1996.

This petition calls upon the Food and Drug Administration (FDA)
to rescind approvals of certain agricultural uses of antibiotics when
such uses endanger human health. Specifically, the FDA should not
allow an antibiotic to be used as a livestock feed additive if that
antibiotic is used in (or related to one used in) human medicine. That
position is supported by the World Health Organization, the Centers
for Disease Control and Prevention, the American Public Health
Association, the Association of State and Territorial Health Officials,
the Natural Resources Defense Council, the American Medical
Women’s Association, and other organizations.

The FDA has the legal authority and responsibility to ensure that
the use of antibiotics in livestock does not endanger human health. In
the 1970s it proposed rescinding the approvals of penicillin and
tetracycline as feed additives because of the human-health risk
associated with such use, but that proposal was never finalized.

In 1998, the FDA proposed a new framework for approving
antibiotics for livestock designed to ensure that the agency consider
whether such use would cause antibiotic resistance and, therefore,
pose a threat to public health. The FDA’s action on this issue
reaffirms its statutory authority to ensure that agricultural uses do not
jeopardize human health by increasing antibiotic resistance.
However, the framework falls short by not adequately addressing
existing uses of antibiotics. In order to be truly protective, the FDA
must rescind already-approved uses of medically important
antibiotics in livestock feed, in order to protect those invaluable
drugs.

ATop
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II1. Introduction

Subtherapeutic levels of antibiotics are used by the cattle, swine,
and poultry industries to promote growth and reduce the costs of
raising livestock. Unfortunately, that use fosters antibiotic resistance
in bacteria which can be transmitted to humans — via the food

supply or through direct contact with livestock or manure.”) If a
person is infected by pathogenic antibiotic-resistant bacteria,
antibiotic treatment could be ineffective, thereby jeopardizing human
health.

The subtherapeutic use of antibiotics also leads to increased levels
of antibiotic resistance in animal pathogens on the farm. That
resistance endangers livestock because it makes the antibiotics less
useful for treating common animal infections. Consequently,
veterinarians and animal-drug manufacturers are pushing for new
approvals of antibiotics for use in animals that are essential for
treating human diseases. The use of those antibiotics on farms may
compromise their effectiveness in human medicine. Reducing
nonessential uses of antibiotics in livestock and improving hygiene
conditions and husbandry methods on farms would likely result in
lower levels of antibiotic-resistant bacteria in farm animals, healthier
animals, and reduced need for new, medically essential antibiotics to
treat livestock infections.

Although the exact contribution of agricultural subtherapeutic
uses of antibiotics to human health problems is not known, there is
wide agreement among experts around the world that they do result
in adverse human-health consequences. The Food and Drug
Administration (FDA) should take action before the problem reaches
crisis proportions. It is intolerable that people (and livestock) should
be sick for longer periods of time or die, simply because agribusiness
thinks it might reduce its operating costs.

A Top
IV. Statement of Factual Grounds
A. Policy Background

Subtherapeutic use of antibiotics is the administration of those
drugs at a dosage less than is necessary and/or for a period of time
longer than is necessary to treat an infection. The FDA defines
subtherapeutic use as the use of antibiotics in livestock for more than
14 days. Antibiotics are used subtherapeutically in raising poultry,
cattle, and swine and are estimated to account for as much as 80

percent of the antibiotics used in agriculture (8)
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The mechanisms by which antibiotics promote growth are not
well understood. Researchers have hypothesized that antibiotics
improve feed-conversion efficiency. That improvement may be
because antibiotics suppress low-level infections that result from
confinement farming, infections which, if untreated, inhibit animal
growth. Antibiotics have little or no benefit when good management
practices are followed.

The subtherapeutic agricultural use of antibiotics used in (or
related to other antibiotics used in) human medicine poses a
significant public-health hazard. Those antibiotics include penicillin,
tetracyclines, and erythromycin, as well as tylosin and lincomycin
(both are related to erythromycin) and virginiamycin (related to
Synercid).

Soon after it became routine to add antibiotics to animal feed in
the 1950s, health officials in the U.S. and abroad became concerned
that long-term treatment of livestock with low doses of antibiotics

could endanger human health.®) In the 1970s, the FDA itself
proposed rules to revoke the then-permitted subtherapeutic uses of

penicillin and tetracyclines.( 10),(1D,(12).13) At that time, the FDA also
proposed that all antibiotics that are used in human medicine only be
used in animals for short-term therapeutic uses prescribed by a
veterinarian (unless the drug’s sponsor submitted data that
demonstrated that subtherapeutic use would not jeopardize human
health). In 1978, Congress directed the FDA to hold such actions in
abeyance until additional studies were completed by the National
Academy of Sciences.

In 1984, the nonprofit Natural Resources Defense Council
(NRDC) petitioned the Department of Health and Human Services
(DHHS) to ban the subtherapeutic use of penicillin and tetracyclines

in animal feed.('*) The petition was based largely on two new
studies. One study showed that antibiotic-resistance genes in bacteria
infecting humans were identical to those found in bacteria infecting
animals. The other study showed that subtherapeutic use of
antibiotics in cattle was linked to an outbreak of antibiotic-resistant
Salmonella in people who ate hamburger. > )(16)

The petitioners claimed that the subtherapeutic use of penicillin
and tetracyclines in animal feed posed an "imminent hazard" to
human health and should be banned. The DHHS denied the petition
on the basis that the NRDC failed to establish that the continued
subtherapeutic use of penicillin and tetracyclines in animal feed
posed an imminent hazard to the public’s health that warranted

immediate suspension of their approval UDAI8) At that time, the FDA
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could have initiated steps to withdraw the approvals by claiming that
new scientific evidence demonstrated that such uses were no longer
safe, but it did not do so.

Since the 1985 ruling on the NRDC petition, sufficient scientific
evidence has been published to demonstrate clearly that
subtherapeutic use of antibiotics used in (or related to those used in)
human medicine jeopardizes human health. Below we discuss that
new evidence, as well as some of the older evidence. Moreover, in
the past several years, numerous scientists and professional
organizations, including the Centers for Disease Control and
Prevention (CDC), the World Health Organization (WHO), and the
World Veterinary Association (WVA), have urged that antibiotics
that are used in humans, or that select for resistance to antibiotics use
in humans, should not be used subtherapeutically in

livestock.(! 2021 A recent United Kingdom House of Lords
report called for a voluntary phasing out, or if necessary, a ban of the
subtherapeutic use in livestock of antibiotics that are used in (or

related to those used in) human medicine.??) Even a recent report of
the National Academy of Sciences’ National Research Council
(NAS-NRC), acknowledged that agricultural uses of antibiotics pose

a risk to the public health.®>*)(>% Thus, the FDA should take action
now to rescind approvals for subtherapeutic uses in livestock of any
antibiotic used in (or related to those used in) human medicine.

B. Scientific Background

Bacteria have the capacity to develop defense mechanisms against
antibiotics and become resistant to the drugs’ effects. When such
resistance develops, bacteria are no longer killed by the antibiotic,
and, thus, the antibiotic is no longer capable of treating or curing the
disease. The more an antibiotic is used, the greater the selective
pressure, and the more likely it is that natural selection will foster the
growth of bacteria that evade the effects of the antibiotic.

Natural selection plays a key role in the development of antibiotic
resistance. Most bacteria die or their growth is inhibited when
exposed to antibiotics to which they are sensitive (not resistant). The
death of sensitive bacteria leaves more space and nutrients available
for the surviving resistant bacteria, allowing the resistant bacteria to
multiply freely.

Not only can resistant bacteria proliferate after sensitive bacteria
are killed off by an antibiotic, but resistant bacteria also can transfer
that resistance to other bacteria (even bacteria that are of different
genera) that have never been exposed to the antibiotic. That transfer
may occur when bacteria exchange with other bacteria either loops of
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DNA (plasmids) or portions of their chromosomes that may contain

antibiotic-resistant genes.(>>)

1. Subtherapeutic antibiotics are used widely in livestock.

Subtherapeutic antibiotics are used widely and frequently in
livestock in the United States. It is estimated that more than 16
million pounds of antibiotics (about one third of all antibiotics) are

used subtherapeutically for growth promotion.(zm Seventeen
different agents (including antibiotics and coccidiostats) are approved
for subtherapeutic use for growth promotion and improved feed
efficiency. Of those agents, four are used in human medicine
(penicillin, tetracycline, erythromycin, and bacitracin) and three are
related to those used in human medicine (lincomycin, tylosin, and
virginiamycin). Those seven antibiotics are used widely in livestock.
We are not aware of any publicly available data on how much of

each antibiotic is used. The remaining 10 agents are not used in

human medicine and are not addressed in this petition.'>”

2. Subtherapeutic antibiotic use in livestock leads to the selection
of antibiotic resistance.

Agricultural uses of antibiotics (including subtherapeutic uses)
promote the spread of antibiotic-resistant bacteria in treated

livestock.2®) Those resistant bacteria can be transferred to humans
via contaminated food products or through direct or indirect contact
with animals.

A number of studies show that the subtherapeutic use of
antibiotics leads to the development of antibiotic-resistant bacteria in
livestock. A 1976 study showed that subtherapeutic antibiotic use in

poultry selects for antibiotic resistance in E. coli (29) The researchers
inoculated a few chickens with tetracycline-resistant E. coli and
housed them with uninoculated birds. Then, half of the chickens were
fed a tetracycline-supplemented diet. During the course of the
experiment, researchers isolated tetracycline-resistant E. coli from
tetracycline-fed chickens that had not been inoculated with those
bacteria, but that had been housed with the inoculated chickens. In
comparison, researchers found no tetracycline-resistant E. coli in
chickens that were housed with inoculated birds but not fed
tetracycline-supplemented feed. That suggests that the tetracycline
given in the feed provides the selective pressure that allows
antibiotic-resistant strains to proliferate.

In 1983, farmers in certain parts of Germany began using a new
antibiotic, nourseothricin, for growth promotion in swine.®? Before

8/20/13 2:06 PM
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then, nourseothricin resistance had never been observed. By 1985,
nourseothricin-resistant E. coli bacteria were found in swine and in
pork products.

Enterococci are a common hospital-acquired pathogen. When they
are multi-drug resistant, they are difficult to treat and sometimes
fatal. In Denmark, where the subtherapeutic use of tylosin in
livestock is common, 90 percent of enterococci in pigs are resistant to

tylosin.(3 ) In contrast, in Finland, where tylosin rarely is used
subtherapeutically, only 15 percent of enterococci are tylosin
resistant.

Similarly, in the Netherlands, where avoparcin was used
subtherapeutically in pigs, 39 percent of enterococci isolated from
pigs were resistant to avoparcin (and the related human-use

antibiotic, vancomycin) 32) In contrast, in Sweden, which banned the
use of all antibiotics (including avoparcin) as growth promoters in
1986, avoparcin- and vancomycin-resistant enterococci are not found
in fecal samples from pigs.

In northern European countries, where avoparcin is used as a

growth promotant, enterococci resistant to the related antibiotic

vancomycin are common in healthy people.mm 3%) However, in the

U.S., where agricultural uses of avoparcin and vancomycin are not
approved, vancomycin-resistant enterococci are not found in animals

or in people outside the hospital settin g.3%)

3. Antibiotic-resistant bacteria can be transferred between
animals and between animals and people.

It has long been known that once bacteria in animals develop
resistance to antibiotics, those bacteria can be transferred to other
animals and to people. As described previously (p. 11), a 1976 study
showed that antibiotic-resistant bacteria can be transferred from

chicken to chicken and from chicken to peoplc.(36) Tetracycline-
resistant E. coli were isolated from uninoculated chickens that were
fed tetracycline-supplemented feed and were housed with chickens
inoculated with tetracycline-resistant E. coli. Additionally, those
researchers isolated bacteria with the resistance plasmid from animal

handlers. A 1977 study showed that antibiotic-resistant bacteria from

animals can be transferred to people who handle raw meat.37)

Salmonella, a food-borne pathogen that sickens an estimated 1.4

million and kills 500 Americans each year,(gg) is readily

transmissible from animals to humans. In the developed world, the
majority of Salmonella infections in humans come from food, with
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additional cases arising from direct contact with animals. If
Salmonella bacteria carried by animals developed resistance to
antibiotics, those resistant bacteria could be transferred to humans.

A study in 1980 showed that an outbreak of antibiotic-resistant

Salmonella in infants in a hospital nursery originated from farm

animals.®? A farmer’s daughter who was pregnant worked with

calves up until four days before she delivered her baby. The pregnant
woman fed sick calves from her hand in an effort to teach them to
drink from a bucket. After the woman gave birth, she had diarrhea. In
addition, her baby developed diarrhea three days after he was born,
as did two other babies in the nursery. Culturing the patients and
calves revealed that all were infected with Salmonella heidelberg that
was resistant to chloramphenicol, sulfamethoxazole, and tetracycline.
All three of those antibiotics are, or were previously, used in
agriculture. Those cases suggest that antibiotic-resistant Salmonella
spread to a woman through direct contact with sick farm animals.
The bacteria also spread from baby to baby in the hospital setting.

An outbreak of multiple-antibiotic-resistant Salmonella
typhimurium (resistant to ampicillin, chloramphenicol, kanamycin,
streptomycin, sufadiazine, and tetracycline) occurred among

newborns in a Canadian hospital in 1983149 That outbreak was
traced back to local dairy cattle which were infected with the same
strain of antibiotic-resistant bacterium. The mother of the first infant
to become sick lived on the farm with the infected cattle and drank
unpasteurized milk. (The other babies became ill three to four days
later, probably from cross-contamination by nurses who cared for
them.)

A study by Holmberg, published in 1984, demonstrated animal-to-
human transmission of antibiotic-resistant Salmonella newport

(resistant to ampicillin, carbenicillin, and tetracyclinc).“') The genes
for resistance were located on a plasmid. Eighteen patients had
consumed hamburger meat from a herd of cattle that had been fed
subtherapeutic amounts of tetracycline to promote growth. Although
the suspect meat was not available for testing, all of the patients came
from Minnesota, South Dakota, and lowa, states where the suspect
meat was distributed. In addition, the only isolation of that particular
antibiotic-resistant strain in the previous year occurred in dairy cows
on a farm adjacent to the beef herd.

4. Antibiotic-resistant bacteria may transfer resistance genes to
other bacteria.

Using antibiotics subtherapeutically increases the prevalence of
antibiotic-resistant bacteria. Those bacteria could colonize people and
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pass their resistant genes to human pathogens by a process called

horizontal gene transfer.*?) For example, a person might consume
meat that is contaminated with nonpathogenic bacteria. If those
benign bacteria contained genes that confer antibiotic resistance, the
resistance genes could be transferred in a person’s gut from the
harmless bacteria to pathogenic bacteria.

One example of horizontal gene transfer was observed in
Germany.(43 ) In 1983, farmers in certain parts of Germany began
using a new antibiotic, nourseothricin, for growth promotion in
swine. That use quickly led to the development of nourseothricin
resistance among E. coli isolated from swine and from pork products.
By 1990, nourseothricin-resistant E. coli had been passed to farm
workers, farmers’ families, citizens in the community in which
nourseothricin was used, and patients suffering from urinary tract
infections. A few years later, the nourseothricin-resistance gene was

found in Shigella, a bacterium found in primates (including humans)

but not in swine.“**) No nourseothricin-resistant bacteria were
isolated from people or animals in other parts of Germany where the
antibiotic was not being used. The appearance of nourseothricin-
resistant Shigella indicated that the resistance moved from bacteria
exposed to antibiotics on the farm to a human pathogen.

Another example of horizontal transfer was demonstrated in the
laboratory. Scientists facilitated the transfer of an unusual
tetracycline-resistance gene, tet (Q), from Prevotella rumincola

isolated from sheep to Bacteriodies fragilis, a human pathogen.('ﬁ} P.
rumincola is found in high numbers in the normal gut bacteria of
sheep and cattle. Although that experiment does not prove that
horizontal transfer of resistance occurs in nature, it shows that
transfer is biologically possible. Further research suggested that such
transfer likely does occur in nature. The identical tet (Q) gene was
found in B. fragilis in humans and in P. rumincola isolated from

animals.‘ 7% A 1992 study showed that Staphylococcus aureus and
enterococci can transfer antibiotic-resistance genes in the laboratory

setting."*”) Presumably, that transfer also could happen in nature.

A fourth example that suggests that transfer of antibiotic-resistant
genes can occur between different species of bacteria comes from the

U.K.“®) The use of apramycin, an aminoglycoside, caused the
emergence of resistance in E. coli found in feces of treated animals.
The resistant bacteria had a unique plasmid profile and were resistant
to apramycin, gentamicin (another aminoglycoside), and hygromycin
B (an antiparasitic agent used in agriculture). Resistant E. coli with
the identical pattern of resistance were subsequently found in hospital
patients. One of those patients also was infected with Klebsiella
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pneumonia (a human pathogen) that had the same resistance pattern.
The resistance gene apparently was horizontally transferred between
E. coli and Klebsiella pneumoniae.

5. Subtherapeutic antibiotic use may select for multi-drug-
resistant bacteria that can cause infections that are difficult to
treat.

Subtherapeutic use of one antibiotic can select for bacteria that are
resistant to several antibiotics. That is because several resistance
genes may be grouped together on bacterial DNA. Use of any of the
antibiotics to which the bacteria are resistant could select for
resistance to all of the antibiotics. Because they are resistant to
multiple antibiotics, multi-drug-resistant infections may be
particularly difficult to treat.

Multi-drug-resistant Salmonella typhimurium, which accounts for
about 10 percent of all Salmonella infections, poses a major health

concern.‘*”) Most of those infections are caused by Salmonella
typhimurium DT 104, which usually is resistant to ampicillin (a
penicillin), chloramphenicol, streptomycin, sulfonamides, and
tetracycline. Since 1979, the prevalence of human Salmonella
typhimurium isolates that are resistant to those antibiotics increased
from 0.6 percent to 34 percent.

Multi-drug-resistant DT 104 caused an outbreak at a dairy farm in
Vermont that sickened and killed cattle and sickened nine people
(one almost died) who cared for the cattle or who drank
unpasteurized milk.®?) Because the infections were multi-drug
resistant, physicians had difficulty finding an antibiotic that was
effective against those infections. After several failed attempts, |
physicians finally were able to treat the one hospitalized victim with |
the one class of drug to which the DT104 strain was not resistant |

(and to which the patient was not allergic): fluoroquinolones.

Salmonella typhimurium DT 104 also may be a particularly virulent
strain of Salmonella. Infections may be associated with greater
morbidity and mortality than other Salmonella infections.® 102 In
the U.K., where DT104 is the predominant strain of Salmonella
isolated from people, a 1994 study reported that 41 percent of people
who became ill with that strain required hospitalization, and three
percent died.®®® In addition, in some DT 104 outbreaks in the UK.,
the mortality rate among DT104-infected cattle ranges from 40 to 60
percent.(‘;’“n
In 1998, an outbreak in Denmark of multi-drug-resistant DT104
that also was resistant to fluoroquinolones was traced to a herd of
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pigs. Among the 22 victims were several people who did not respond
to fluoroquinolone therapy. One death was indirectly attributable to

treatment failure (53)

6. Subtherapeutic antibiotic use jeopardizes therapeutic options
in veterinary and human medicine.

Subtherapeutic use of older antibiotics such as penicillin and
tetracycline has rendered them less effective in treating animal
disease. Consequently, veterinarians and farmers have had to use
newer antibiotics to treat animal disease, which in turn accelerates
the development of antibiotic resistance to those newer antibiotics.

In the U.K., the use of antibiotics has fostered the emergence of
multi-drug-resistant Salmonella typhimurium DT104 that often is
lethal to cattle. Because of the agricultural use of antibiotics, multi-
drug-resistant-DT 104 infections are resistant to the antibiotics
typically used to treat Salmonella in cattle. As a result, to treat those
infections, farmers must resort to the same antibiotics that are used
for treating human cases of invasive Salmonella: Bactrim
(trimethoprim-sulfamethoxazole) and fluoroquinolones. Not
surprisingly, the use of Bactrim and fluoroquinolones to treat DT104
infections in cattle is leading to the development of resistance to
those drugs. In 1995, only two years after fluoroquinolones
commonly were used in cattle, 16 percent of multi-drug-resistant

DT104 isolated from cattle were resistant to fluoroquinolones (56)
From 1993 to 1996, the proportion of DT104 isolates from cattle
resistant to trimethoprim, one of the active ingredients in Bactrim,

rose from less than two percent to 24 percent in the UKODIf
DT104 bacteria resistant to fluoroquinolones and Bactrim were to
cause bloodstream infections in humans, those infections would be
difficult to treat.

In the U.S., where tetracycline is used subtherapeutically in livestock,
tetracycline-resistance among animal isolates of Salmonella ranges

from 24 percent in cattle to 50 percent in swine.?®) Because
tetracycline is ineffective against many cases of Salmonella
infections in livestock, other antibiotics, such as ceftiofur (a third-
generation cephalosporin), must be used. However, in children, third-
generation cephalosporins are the drugs of choice for treating

invasive Salmonella infections.®”) As ceftiofur is used more in
animals, resistance is likely to develop, potentially leaving no
therapeutic options for those infected children.

7. Subtherapeutic use of antibiotics reduces the effectiveness of
new human-use antibiotics, jeopardizing human health.
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The subtherapeutic use of antibiotics can threaten the value not
only of currently available antibiotics, but also of antibiotics that will
be developed and marketed in the future.

A new class of antibiotics called streptogramins may become one
of the only effective measures against deadly bloodstream infections
caused by antibiotic-resistant enterococci. Although it has not yet
been approved for use in humans, the potential value of one
streptogramin — Synercid — already has been compromised because
of agricultural use of another antibiotic in the same class. That is
because resistance to one antibiotic can cause resistance to an entire
class of antibiotics. Turkeys that had been fed subtherapeutically
another streptogramin, virginiamycin, harbor enterococci bacteria

that also are resistant to Synercid.mo) If people touch or consume
turkey meat that is contaminated with those streptogramin-resistant
enterococci and become ill, Synercid, if and when it is approved for
human use, would be ineffective against that illness. In the U.S.,
Synercid-resistant bacteria have not yet been found in humans.
However, in Germany, where Synercid also is not yet used in humans

but where virginiamycin is used subtherapeutically in livestock,

enterococci resistant to Synercid have been detected in humans.®")

The development of widespread streptogramin resistance from
subtherapeutic uses of one streptogramin, virginiamycin, also is a
concern because it is possible that the gene responsible for
streptogramin resistance could be transferred from enterococci to
other human pathogens, such as Staphylococcus aureus. Gene

transfer between those types of bacteria has been demonstrated in in

vitro expcriments.((’z)

Staphylococcus aureus is a leading cause of deadly hospital-
acquired (nosocomial) bloodstream infections. Staph infections are
becoming increasingly resistant to all approved antibiotics. Synercid,
once approved, is expected to be an important tool for treating
resistant staph infections. If resistance to Synercid were passed from
enterococci to Staphylococcus aureus due to the subtherapeutic use
of virginiamycin, Synercid might not be effective.

8. Decreasing subtherapeutic uses of antibiotics on farms can
reduce the prevalence of antibiotic-resistant bacteria and does
not adversely affect animal health.

Some critics of limiting antibiotics for growth promotion have
claimed that once resistance develops, it is impossible to get rid of

and that, therefore, no purpose would be served by banning

subtherapeutic uses of antibiotics.(%*{%% However, in countries that

have banned certain subtherapeutic uses of antibiotics, decreases in
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resistance to those antibiotics have occurred, thereby restoring the
effectiveness of those antibiotics to treat disease. For example, in
Denmark, following a 1995 ban on the use of avoparcin as a growth

promoter, glycopeptide-resistant enterococci in Danish broiler flocks

declined from 82 percent to 12 percent.((":') Although no reduction

has been seen in swine, that is likely due to the facts that: a) swine
production is continuous (as compared to broilers which is all-in, all-
out production allowing for cleaning between flocks), and b) swine
producers changed from avoparcin to tylosin (which also selects for
glycopeptide-resistant enterococci), whereas Danish broiler
producers stopped using any kind of antimicrobial growth

promoters.(°®) In contrast, other countries that have not banned
subtherapeutic use of antibiotics, such as the U.S., have seen
continuing increases in resistance to antibiotics used

subtherapeutically.(®”)

Critics also have claimed that animal health suffers when

subtherapeutic antibiotics are not used.(®®) However, improvements
in animal husbandry methods can mitigate the need for

subtherapeutic use of antibiotics with no increase in animal disease.
Shortly after the Swedish ban on subtherapeutic uses of antibiotics,

there was increased mortality among farm animals.(°”) However,
after Swedish farmers improved their animal husbandry practices,
those increases disappeared. Similarly, after the voluntary ban of

growth promoters in Denmark in January 1998, disease incidence in

broilers did not increase (7"

C. Expert committees and leading scientists support a phase out
of subtherapeutic antibiotic use in livestock.

Since the FDA first proposed limiting the agricultural use of
subtherapeutic antibiotics in 1972 and the NRDC petition of 1984, a
number of authoritative organizations have recommended, and a
number of countries have implemented, limits. One of the strongest
calls for halting such uses came from the World Health Organization
in 1997. WHO concluded that excessive use of antimicrobials,
especially as growth promotants in livestock, presents a growing risk

to human health.””!) The WHO recommended that:

The use of any antimicrobial agent for growth promotion
in animals should be terminated if it is: used in human
therapeutics; or known to select for cross-resistance to
antimicrobials used in human medicine.

Increased concerns regarding risks to public health
resulting from the use of antimicrobial growth promoters
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indicate that it is essential to have a systematic approach
towards replacing growth-promoting antimicrobials with
safer non-antimicrobial alternatives.

Currently, most developed nations, with the notable exception of
the United States and Canada, have banned the subtherapeutic use of

penicillin and tetracycline.(”?) In addition, in December 1998, the
agricultural ministers of the European Union banned the
subtherapeutic agricultural uses of bacitracin, spiramycin,
virginiamycin, and tylosin. Along with the antibiotics that already
were banned by the EU, this completed the ban of all medically
important antibiotics. Prior to that ban, Sweden banned the use of any
antibiotic for growth promotion; Denmark banned the subtherapeutic

use of virginiamycin; Finland banned the subtherapeutic use of

tylosin and Spiramycin.(73)’(74) To prevent resistance to antibiotics

useful in treating animal disease from developing, Finland proposed
that any antibiotic used in veterinary medicine for therapeutic
purposes should not also be approved for use as a subtherapeutic
additive in feed.””)

A 1998 report of the Economic and Social Committee of the
European Communities also supported limits on agricultural uses of

antibiotics.(7®) It stated:

The use of antibiotics should be limited to (well
established) veterinary medical purposes. In this
connection, the Committee shares the view expressed by
the Expert Committee at the October 1997 WHO
meeting in Berlin that "increased concerns regarding
risks to public health resulting from use of antimicrobial
growth promoters indicate that it is essential to have a
systematic approach towards replacing growth
promoting antimicrobials with safer, non-antimicrobial
alternatives." In this context, the emphasis should be first
and foremost on limiting the use of antibiotics that can
provoke cross-resistance to drugs that are or will become
relevant in human health care.

In February 1998, Wolfgang Witte of the Robert Koch Institute in
Germany stated in a commentary in Science:

In the future, it seems desirable to refrain from using any
antimicrobials for the promotion of animal growth. As
exemplified by the use of virginiamycin in animal feed
and the subsequent emergence of enterococci resistant to
antibiotics, the use of any antimicrobial can lead to

unexpected consequences that limit medical choices )

http:f,'www.cspinet.org,far,'petition_3_99.htmi Page 16 of 32



CSPI Antibiotic-Resistance Project: Consumer Tips for using antibiotics 8/20/13 2:06 PM

In May 1998, Stuart Levy, a Professor of Molecular Biology at
Tufts University Medical School, president of the American Society
for Microbiology, and director of the Alliance for the Prudent Use of
Antibiotics, wrote in a New England Journal of Medicine editorial,
that recent findings have:

made it even clearer that the use of growth promoters affects the
drug resistance of environmental reservoirs, with direct consequences
for the treatment of disease in humans [and that] such findings led to
a ban on avoparcin in the European Union countries and, recently, on

virginiamycin in Denmark."®)

ATop
V. Statement of Legal Grounds

A. The FDA has legal authority to withdraw the approval of new
animal drug applications that are unsafe.

The FDCA provides in pertinent part that:

The Secretary shall, after due notice and opportunity for a hearing
to the applicant, issue an order withdrawing approval of an
application filed pursuant to subsection (b) with respect to any new
animal drug if the Secretary finds:

(A) that experience or scientific data show that such drug is unsafe
for use under the conditions of use upon the basis of which the
application was approved; [emphasis added]|

(B) that new evidence not contained in such application or not
available to the Secretary until after such application was approved,
or tests by new methods, or tests by methods not deemed reasonably
applicable when such application was approved, evaluated together
with the evidence available to the Secretary when the application was
approved, shows that such drug is not shown to be safe for use under
the conditions of use upon the basis of which the application was

approved . . . . (79) |emphasis added]

As used in that provision, the word "safe" in section 512, "has
reference to the health of man or animal."®")

Recently, the FDA issued a notice of availability of a guidance for

industry that is directly on point.(8 1) The guidance relies on two
statutory provisions in 21 U.S.C. § 360b(d)(2)(A) and (B) as legal
authority. Those provisions require the FDA, in determining whether
an animal drug is "safe," to consider: (1) "the probable consumption
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of such drug and of any substance formed in or on food because of
the use of such drug"; and (2) "the cumulative effect in man or
animal of such drug, taking into account any chemically or

pharmacologically related substance." In evaluating safety, the FDA

may also consider "other relevant factors."®?)

The FDCA thus provides the FDA with ample authority to
withdraw approval of the new animal drug applications (NADASs) of
the antibiotic uses at issue in this petition. In the past, the FDA has
used such authority to withdraw the approvals of NADAs for

diethylstilbestrol (DES),“m chloramphenicol ,(8‘” and furazolidone

and nitrofurazone.®>) Although the withdrawals in those cases were
based on the fact that residues from the drugs would have adverse
effects on humans, the overriding principle that led to withdrawal in
all of those cases is that their use in food-producing animals was
unsafe for humans.

As discussed above (pp. 9-27), the subtherapeutic use of
antibiotics selects for antibiotic resistance in bacteria in animals.
Those antibiotic-resistant bacteria can infect people and make them
sick. Additionally, people can become colonized with non-
pathogenic antibiotic-resistant bacteria from animals that can pass
their resistance genes to pathogenic bacteria. Leading experts in
infectious disease agree that the subtherapeutic use of antibiotics
dangerously compromises the effectiveness of approved and future
antibiotics for treating infections in humans. Therefore, the
subtherapeutic agricultural use of antibiotics that are used in (or
related to those used in) human medicine is "unsafe" within the
meaning of the FDCA, and the FDA should withdraw the approvals
of those uses.

B. The FDA has asserted its authority to consider the public-
health impact of antibiotic resistance when regulating the use of
antimicrobial drugs in livestock.

In a May 4, 1998, discussion paper on antimicrobial use in food
animals, Dr. Stephen Sundlof, director of the Center for Veterinary
Medicine (CVM) stated:

CVM believes it is critical that prudent use of
antimicrobials be emphasized in order to minimize the
development of antimicrobial resistance and to ensure

the continued efficacy and availability of antimicrobial

products for use in food producing animals (%)

He defined "prudent use" as "[u]se that maximizes therapeutic effect

while minimizing the development of resistance."®7)

Page 18 of 32



CSPI Antibiotic-Resistance Project: Consumer Tips for using antibiotics 8/20/13 2:06 PM

http:/ /www.cspinet.org/ar/petition_3_99.html

Under Dr. Sundlof’s definition of prudent use, the subtherapeutic
use of antibiotics used medically should not be allowed.
Subtherapeutic use is not prudent because it promotes the
development of antimicrobial resistance and jeopardizes the
continued efficacy and availability of antimicrobial products for
medical and veterinary uses. Nontherapeutic uses of antibiotics
should not be allowed to erode the value of essential uses.

More recently, the FDA underscored the importance of antibiotic
resistance by issuing in the Federal Register a notice of availability of

a guidance document.®®® The notice announced the FDA’s
determination that:

It is necessary to evaluate the human health impact of the
microbial effects associated with all uses of all classes of
antimicrobial new animal drugs intended for use in food-
producing animals when approving such drugs.

The FDA also proposed a "Framework Document" for addressing

the adverse microbial effects of antimicrobial animal drugs.*?) At
the time that this petition was submitted, the "Framework Document”

was not finalized.(”") Thus, the criteria for approving new
antimicrobial animal drugs are still undefined and the FDA’s
approach to reviewing the safety of currently approved veterinary
uses of antibiotics is still unclear. The "Framework Document”
acknowledges that the FDA will review already-approved antibiotics
only"as resources permit." We believe that any new public-health
safeguards adopted for future antibiotic approvals must also be
applied to already-approved antibiotics.

This petition calls upon the FDA to address immediately the
longstanding problem of subtherapeutic use of antibiotics, which for
decades has jeopardized the effectiveness of those drugs and the
health of Americans. Under FDA’s proposed Framework, all of the
antibiotics at issue in this petition should be considered Category I or
I drugs, because of their importance in human medicine. Therefore,
if the "Framework Document" is implemented and applied to existing
subtherapeutic uses of antibiotics, it should trigger steps to rescind
approvals of those uses. If the "Framework Document" is not
implemented or not applied to existing subtherapeutic uses of
antibiotics, the FDA could initiate withdrawal proceedings
immediately under current law because the subtherapeutic uses of
antibiotics at issue in this petition are not safe (See discussion pp. 9-
27).

C. In light of recent evidence, Congress’ directive to the FDA to
suspend proceedings for the withdrawals of NADAs for penicillin
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and tetracyclines in animal feed pending additional studies is
moot.

In 1977, the FDA issued proposed notices of withdrawal for the

NADAs for premixes containing penicillin or tetracycline!”!) because
of its concerns over the transfer of drug resistance from animals to
humans, as well as efficacy concerns. Congress, however, required
that the FDA suspend further action on those withdrawals pending
further study by the National Academy of Sciences (NAS). In
particular, Congress authorized the FDA to contract with NAS "to

review data on the subject, identify data gaps, and make

recommendations for further action."®?)

The subsequent NAS report concluded that:

The postulated hazards to human health from the

subtherapeutic use of antimicrobials in animal feeds

were neither proven nor disproven. The lack of data

linking human illness with this subtherapeutic use must

not be equated with proof that the proposed hazards do .

not exist.(%3)

The NAS further concluded that a single comprehensive study to
settle the issue was considered technologically impractical. ,
Nevertheless, the NAS recommended that: .

future epidemiological studies . . . be carefully planned
to fill gaps in our present knowledge and especially to

avoid the errors of ambiguous design and small sample
size that have caused such difficulties in interpreting the |

data (99

In response to NAS’ recommendations, Congress stated that the FDA

would be expected to continue to hold in abeyance any

implementation of its proposal pending the final results of [research
generating new epidemiological information] and evidentiary

hearings.””)

In 1986, in considering another appropriations bill for the FDA,
Congress concluded that:

The evidence presented to support the position that '
discontinuing the use of subtherapeutic antibiotics in .
animal feeds would improve human health is .
inconclusive . . . . The Committee is aware that the FDA

is continuing to study this issue and, therefore, will '
expect the FDA to consider the final reports of the '
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several epidemiological studies commissioned by the
Animal Health Institute before the Agency takes further
action restricting the use of antibiotics in animal

feeds.(99)

As discussed in above (pp. 9-27), in the years since Congress
halted the FDA’s proposed withdrawals of NADAs for penicillin and
tetracycline, numerous studies have shown that antibiotic use in
livestock selects for antibiotic-resistant bacteria that pose a risk to
human health. In addition, a more recent NAS report, entitled The
Use of Drugs in Food Animals: Benefits and Risks, acknowledges
that "there is a link between the use of antibiotics in food animals, the

development of bacterial resistance to these drugs, and human

disease, although the incidence of such disease is very low."¥7)

In addition, authoritative scientific bodies such as the U.S. Centers
for Disease Control and Prevention'”® and the World Health

Organization(()()) consider it a human-health risk to permit
subtherapeutic use in livestock of antibiotics that are used in (or
related to those used in) human medicine.

Congress’ concerns as to whether subtherapeutic use of antibiotics
leads to human-health risks has been satisfied by ample research.
Thus, the FD should consider that Congress’ directive has been
satisfied and take the action requested in this petition.

D. The FDA should adopt policies consistent with the current
international trend of phasing out the subtherapeutic use of
medically important antibiotics.

The FDA should consider any decision regarding the continued
subtherapeutic use of antibiotics in the context of international
harmonization. In recent legislation, Congress concluded that as part
of the FDA’s mission, it must participate through appropriate
processes with representatives of other countries to "harmonize
regulatory requirements, and achieve appropriate reciprocal

arrangements.“(”m) As mentioned previously (pp. 23-25), the
European Union and a number of countries have banned the
subtherapeutic use of medically important antibiotics. Prohibiting the
subtherapeutic use of medically important antibiotics in the U.S.
would serve to harmonize U.S. regulatory policy with that of many
other nations and help ensure that U.S. farmers and processors have
full access to global markets.

ATop
VI. Economic Impact
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In a recent report, a committee of the National Academy of
Sciences (NAS) attempted to estimate the economic impact of

banning subtherapeutic uses of antibiotics.' '01) Using data from the
industry-financed advocacy group, the Council for Agricultural
Science and Technology (CAST), the committee estimated that
banning subtherapeutic uses of antibiotics could cost the average
consumer as much as 18 cents per week ($9.72 per year) in higher
food costs. That estimate is based on elimination of all subtherapeutic
uses of all antibiotics, not just those antibiotics that are used in (or
related to those used in) human medicine. Additionally, CAST’s
estimate assumed a certain level of growth promotion from
subtherapeutic antibiotic use that is poorly documented. In fact, in
Sweden, where antimicrobial growth promotants are not used, cattle

production rates have not changed. 102) Therefore, it is unclear if
there will be an increase in food costs as estimated by the industry.

According to the NAS report, the farmers who would experience
the largest losses due to a ban of all antibiotics in subtherapeutic

doses would be those who have the worst management practices.
Subtherapeutic antibiotics have the greatest effect in animals that are

(103)

under stress due to inadequate nutrition and poor sanitation.' ™ One
study showed that pork producers who wash hoghouses every time a
group of pigs is moved out and who grow piglets in off-site growing
facilities can reduce their antibiotic use without suffering economic

hardship.'??)

In fact, it is possible to raise animals economically without
growth-promoting antibiotics. For example, in Sweden antibiotics are
not allowed for growth promotion and are used only sparingly for
therapeutic purposes in farm animals. Swedish officials say

reductions in antibiotic use have been done cost effectively.(!®) In
Denmark, where broiler producers stopped using growth promoters
starting in January of 1998, producers have estimated that the cost of
raising a broiler has increased by one quarter of a Danish Crown (less

than four cents).('?7)

Also, other growth promotants and/or improved management
practices are commercially viable. For instance, spokespersons for
two of the leading poultry producers in the U.S., Tyson Foods, Inc.,
and Perdue Farms, Inc., say that their companies do not use
subtherapeutic doses of human-use antibiotics for growth promotion

. . , (109)
because they do not consider that practice cost effective 148,

Advances in research to find alternatives to antibiotics, such as
competitive exclusion and vaccines, also may make subtherapeutic
antibiotic use obsolete.
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When considering the economic costs to the agriculture and
animal-drug industry of banning the subtherapeutic uses of certain
antibiotics, an important consideration is the economic benefits that a
ban would create by decreasing medical expenses for treating
antibiotic-resistant infections. Antibiotic-resistant infections have
been estimated to cost between $100 million and $30 billion

annually.." 'Y The proportion that is due to subtherapeutic uses of
antibiotics is unknown. What is known is that antibiotic-resistant
infections are more difficult and more costly to treat. Patients with
antibiotic-resistant infections may need to be hospitalized to receive
intravenous antibiotic treatment, may be hospitalized for longer
periods of time, or may miss work due to illness.

Reducing subtherapeutic uses of antibiotics may or may not have
adverse economic consequences on drug makers and farmers.
However, even if they do have some adverse consequences, those
costs would be balanced in whole or in part by reductions in health-
care costs and more importantly, by health benefits to the public.

ATop
VII. Environmental Impact

The proposed ban on subtherapeutic uses of medically important
antibiotics likely will have little or no adverse environmental impact.
Although the industry claims that halting all subtherapeutic uses of
antibiotics might increase the amount of waste produced by animals,
they provide little, if any, evidence to support their claim. Indeed
farmers may find that raising livestock under less crowded conditions
is an effective way to reduce antibiotic use. Less intensive farming
could lead to less concentrated animal waste, thereby providing an
environmental benefit. In addition, since this petition does not
request a ban on all growth promotants, the action requested here
may merely result in a substitution of the type of growth promotants
used, which likely will have no net adverse environmental impact.
The FDA should monitor increases in use of other antimicrobials (or
other methods) that are substituted for the banned antibiotics and
ensure their safety.

With regard to the microflora environment, ending the
subtherapeutic use of certain antibiotics in livestock would remove
an unnatural pressure on bacteria that promotes the prevalence of
antibiotic resistance.

A'Top

VIII. Conclusion
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The FDA should ensure that agricultural uses of antibiotics do not
endanger the public health by rescinding current approvals that
permit the subtherapeutic use in livestock of antibiotics that are used
in (or related to those used in) human medicine. That use of
antibiotics leads to the development of antibiotic-resistance that
could cause bacterial infections that are difficult or impossible to
treat.

ATop
IX. Certification

The undersigned certify that, to the best of their knowledge and
belief, this petition includes all information and views on which the
petition relies, and that it includes representative data and
information known to the petitioners which are unfavorable to the
petition.

Respectfully submitted,

Patricia B. Lieberman, Ph.D.
Staff Scientist

Margo G. Wootan, D.Sc.
Senior Scientist

Ilene Ringel Heller, Esq.
Senior Staff Attorney

For more information call:

Patricia Lieberman

Center for Science in the Public Interest 1220 L St. N.W., Suite 300
Washington, D.C. 20005

phone: (202) 332-9110, ext. 342

fax: (202) 265-4954

plieb@cspinet.org
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