The Overuse of Antibiotics in Food Animals Threatens Public Health
Antibiotics have been used since the 1940s and have led to a dramatic reduction in illness
and death from infectious diseases. But according to the federal Interagency Task Force
on Antimicrobial Resistance, “[t]he extensive use of antimicrobial drugs has resulted in
drug resistance that threatens to reverse the medical advances of the last seventy years.” 1
Since antibiotics have been used so widely and for so long, antibiotic resistance has
become a major public health threat.
In response, there has been a concerted effort by the Centers for Disease Control and
Prevention (CDC) and others to encourage doctors and patients to use antibiotics more
wisely. Unfortunately, little progress has been made to reduce the use of antibiotics on
farms, where most of these drugs are administered.
Approximately 80 percent of the antibiotics sold in the United States are used in meat and
poultry production. 2 The vast majority is used on healthy animals to promote growth, or
prevent disease in crowded or unsanitary conditions. The meat and poultry production
industry argues, however, that that there is no harm in this. They say for example that
"animal use contributes little, if anything, to the burden of human antibiotic resistance..." 3 .
A key question is, can antibiotic use in animals promote the development of hard-to-treat
antibiotic-resistant superbugs that make people sick? And if it can, are the illnesses rare
occurrences, and the risks theoretical, or could current usage in animals pose a serious
threat to human health.
But Consumers Union has concluded that the threat to public health from the overuse of
antibiotics in food animals is real and growing. Humans are at risk both due to potential
presence of superbugs in meat and poultry, and to the general migration of superbugs into
the environment, where they can transmit their genetic immunity to antibiotics to other
bacteria, including bacteria that make people sick.
Numerous health organizations, including the American Medical Association, American
Public Health Association, Infectious Disease Society of America, and the World Health
Organization, agree and have called for significant reductions in the use of antibiotics for
animal food production.
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History of Expert Opinion
Scientific expert bodies for more than two decades have concluded that there is a
connection between antibiotic use in animals and the loss of effectiveness of these drugs
in human medicine. In 1988, the Institute of Medicine (part of the National Academy of
Sciences) concluded that “the committee believes that important, although as yet sparse,
data show the flow of distinct salmonella clones from farm animals medicated with
antibiotics in subtherapeutic concentrations, through food products, to humans, who thus
acquire clinical salmonellosis.” 4
Ten years later, the National Research Council (part of the National Academy of
Sciences) concluded that “a link can be demonstrated between the use of antibiotics in
food animals, the development of resistant microorganisms in those animals, and the
zoonotic spread of pathogens to humans.” 5
In 2003, an Expert Workshop co-sponsored by the World Health Organization, Food and
Agricultural Organization (FDA), and World Animal Health Organization (OIE)
concluded “that there is clear evidence of adverse human health consequences due to
resistant organisms resulting from non-human usage of antimicrobials. These
consequences include infections that would not have otherwise occurred, increased
frequency of treatment failures (in some cases death) and increased severity of
infections” 6 .
In 2010, the U.S. Food and Drug Administration, U.S. Department of Agriculture, and
the CDC all testified before Congress that there is a connection between the routine
use of antibiotics for meat production and the declining effectiveness of antibiotics
for people. 7 Dr. Thomas R. Frieden, Director of the CDC, noted that “there is strong
scientific evidence of a link between antibiotic use in food animals and antibiotic
resistance in humans.” 8
Most recently in 2012, the FDA stated “Misuse and overuse of antimicrobial drugs
creates selective evolutionary pressure that enables antimicrobial resistant bacteria to
increase in numbers more rapidly than antimicrobial susceptible bacteria and thus
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increases the opportunity for individuals to become infected by resistant bacteria.” 9 Also
in 2012, the FDA, in its final rule banning certain extralabel uses of cephalosporin
antimicrobial drugs in certain food producing animals, stated “In regard to antimicrobial
drug use in animals, the Agency considers the most significant risk to the public health
associated with antimicrobial resistance to be human exposure to food containing
antimicrobial-resistant bacteria resulting from the exposure of food-producing animals to
antimicrobials.” 10
Nevertheless, the livestock industry continues to argue that while antibiotic use may have
something to do with antibiotic resistance in bacteria on the farm, it is not an important
human health issue, and little change in current practices are needed.
What Happens on the Farm
Numerous studies have demonstrated that routine use of antibiotics on the farm promotes
drug-resistant superbugs in those facilities. Some of the most dramatic evidence came as
a result of FDA approval of flouroquinolones--a class of antibiotics that includes Cipro
(ciprofloxacin), which has been used in poultry production since 1995. By 1999 nearly
20 percent chicken breasts sampled contained ciprofloxacin-resistant Camplobacter, a
disease-causing bacteria. 11 After a long fight in the courts, FDA finally banned use of the
drug in 2005, at which point nearly 30 percent of C. coli found in chicken breasts were
ciprofloxacin resistant; by 2010, resistance to ciprofloxacin had declined to 13.5
percent. 12
The reason for this is that when you feed antibiotics to animals, the bacteria in and
around the animals are exposed to the drug, and many of them die. But there are always
some that the drug can't kill, and those survive and proliferate. Voila, superbugs.
While not disputing these facts, the industry argues essentially that what happens on the
farm stays on the farm. There may be some superbugs there, but they don't affect
people. There are two main routes, however, by which superbugs can leave the farm and
infect humans. One is a direct route, in meat and poultry products, and the other is an
indirect route through the environment.
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Superbugs Move From Farm to Kitchen
Once they appear on the farm, superbugs most definitely move from the farm to the
kitchen, via uncooked meat and poultry. Consumer Reports tests of chicken in both
2006 13 and 2010 14 revealed widespread presence of antibiotic-resistant pathogens in
retail poultry products. In both years, more than two thirds of chicken samples were
contaminated with Salmonella and/or Campylobacter, and more than 60 percent of those
bacteria were resistant to one or more antibiotics.
The industry argues that even this is not a concern because people know to cook poultry
thoroughly. Indeed they do, but packages can drip in the refrigerator, or cutting boards
can become contaminated, as well as other problems. There aren't good data on how
frequently this causes illness, especially difficult-to-treat illness, because most people just
ride out an infection and it fades into the background of the estimated 48 million cases of
food borne illness we have annually in the US.
But occasionally a superbug outbreak is serious enough to command the attention of the
Center for Disease Control. One such case occurred in 2011, in which ground turkey was
linked to 136 illnesses and one death, all caused by a strain of Salmonella resistant to four
different antibiotics, ampicillin, streptomycin, tetracycline and gentamicin. 15 Some 36
million pounds of ground turkey were recalled.
Another case was ground beef from the Hannaford grocery store chain in New England
linked in 2011 to 19 infections and at least seven hospitalizations, all caused by a strain
of Salmonella resistant to multiple antibiotics, including amoxicillin/clavulanic acid,
ampicillin, ceftriaxone, cefoxitin, kanamycin, streptomycin, and sulfisoxazole. 16
Superbugs Move From Farm to the Environment
Superbugs can also spread beyond the farm and threaten public health through
environmental transmission. This can happen in various ways, particularly via workers,
or farm runoff. Once farm-raised superbugs make it off the farm, they can exchange
genetic material and give their resistance to other bacteria, even of other genera and
species, that have never been anywhere antibiotics. This can happen in lakes, in wild
animals, and even in the human digestive tract.
Workers are particularly likely to pick up resistant bacteria from animals and take them
elsewhere. A study of poultry workers in the Delmarva peninsula found they were 32
times more likely to carry gentamicin-resistant Escherichia coli, and more than five times
more likely to carry multi-drug resistant E. coli, compared to other community
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members. 17 A study performed in the Midwest found methicillin-resistant
Staphylococcus aureus (MRSA) in 70 percent of the pigs and 64 percent of the workers
at one facility, while no MRSA was found in pigs or workers at a facility in another state,
strongly suggesting that the MRSA strain moves between pigs and humans. 18 Indeed, a
careful genetic analysis has found that a particular MRSA strain found in pigs (e.g.
ST398) originated as a methicillin-susceptible S. aureus (MSSA) in humans, jumped into
pigs, where it acquired resistance to methicillin and tetracycline, and then jumped back to
humans, where it’s known as livestock-associated MRSA (LA-MRSA). 19 This LAMRSA (e.g. ST398) is quite prevalent in the Netherlands, where it is responsible for over
20% of all MRSA. 20
However, resistant bacteria can also escape from a large livestock operation (often known
as a confined animal feeding operation, or CAFO) by a number of routes, including via
manure applied to fields as fertilizer, 21 from trucks transporting animals, 22 the wind
leaving hog facilities 23 or even via flies attracted to the manure which can pick up and
transmit resistant bacteria. 24 A recently released study of the South Platte River found
that antibiotic resistance genes (coding for resistance to sulfonamides) were 10,000 times
higher in river sediments downstream from larger feedlots (ones with 10,000 cattle)
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compared to river sediment upstream from such feedlots. 25 The same study found these
same antibiotic resistance genes were only 1,000 times higher from sewage treatment
plants that discharge ten million gallons of effluent per day, compared to pristine
sediments.
Bacteria in many environments can readily exchange genes coding for antibiotic
resistance with neighboring bacteria. Antibiotic resistance genes are often located on
mobile genetic elements, especially plasmids, transposons and integrons which can easily
move between bacteria of the same or different species, which facilitates the spread of
resistance to multiple drugs by multiple types of bacteria. 26
The industry says that 40 percent of all the antibiotics used on the farm are drugs (called
ionophores) not used in human medicine, so it doesn't matter if bacteria become resistant
to them. However, a study by scientists from the United States Department of
Agriculture (USDA) and Cornell University involving monensin, one of the most
commonly used ionophores in cattle production in the U.S., demonstrated that use of
monensin in cattle feed and the selection of monensin-resistant ruminal bacteria lead to a
32-fold increase in resistance to bacitracin, which is used in human medicine. 27 This
study demonstrates that one cannot claim that ionophores cannot select for cross
resistance to any antibiotic used in human medicine. The study called for more
research. 28 So, it is appropriate to consider ionophore use as part of the antibiotics used
in animal agriculture.
Conclusion
Use of antibiotics on the farm most definitely poses a risk to human health. Antibiotic
use can promote creation of superbugs which can contaminate meat and poultry and
cause hard-to-cure disease in people.
Superbugs can also exit the farm via farm workers, wind, runoff, and wildlife. Even if
they don't immediately cause illness, bacteria are uniquely equipped to exchange genetic
immunity via their plasmids, with other bacteria wherever they encounter them.
It is for these reasons that the public health community and FDA have been proposing to
limit use of antibiotics on livestock for more than three decades (see list
below). Consumers Union believes that as a prudent measure, we should drastically
reduce use of antibiotics on food animals, and eliminate use altogether for growth
promotion or disease prevention in healthy animals.
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Some of the Organizations Supporting Restrictions on the Use of Antimicrobials in
Animal Production
American Medical Association, 2001
Adopted Resolution 508, Antimicrobial Use and Resistance, which states, in part, “AMA
is opposed to the use of antimicrobials at non-therapeutic levels in agriculture, or as
pesticides or growth promoters, and urges that non-therapeutic use in animals of
antimicrobials (that are used in humans) should be terminated or phased out”. 29
American Public Health Association, 1999, 2004
Policy Number 9908: Addressing the Problem of Bacterial Resistance to Antimicrobial
Agents and the Need for Surveillance, which urged “FDA to work for regulations
eliminating the non-medical use of antibiotics and limiting the use of antibiotics in
animal feeds” 30 In 2004, passed a resolution urging ”bulk purchasers of foodstuffs to
adopt procurement policies that encourage and, where feasible, require procurement of
meat, fish, and dairy products produced without nontherapeutic use of medically
important antibiotics.” 31
Infectious Diseases Society of America, 2009
“IDSA supports efforts to phase out the use of antimicrobial drugs for growth promotion,
feed efficiency, and routine disease prevention in food animals.” 32
World Health Organization, 2001
The WHO Global Strategy for Containment of Antimicrobial Resistance, recommends
that governments “terminate or rapidly phase out the use of antimicrobials for growth
promotion if they are also used for treatment of humans.” 33
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