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The Natural Resources Defense Council, Inc. (NRDC) hereby 

petitions the Secretary of Health and Human Services to suspend 

immediately approval of the subtherapeutic use of penicillin and 

tetracyclines in animal feeds, pursuant to Section 512(e) (1) of 

the Food, Drug and Cosmetic Act, 21 U.S.C. 5 360b(e)(l). This 

section of law authorizes the Secretary of Health and Human 

Services to suspend approval of an application for use of a new 

animal drug if "there is an imminent hazard" to the health of man 

or of the animals for which the drug is intended. 

NRDC submits that an imminent hazard to the public health is 

posed by the subtherapeutic use of penicillin and tetracyclines 

in animal feeds. Recent studies have confirmed that (1) wide- 

spread use of subtherapeutic dosages of these drugs in animal 

feeds contributes to the development of bacterial resistance to c _ _*-._I.- -y---a-- - 

these drugs and (2) the presence in the environment of strains of 

resistant bacteria to these antibiotic drugs poses a serious -_ 

threat to the public health. --- --_ ~__.__ 

In 1977, the FDA initiated withdrawal proceedings with 

respect to its approval of the use of subtherapeutic doses of 

penicillin and tetracyclines in animal feeds. The withdrawal 

procedure was, however, held up by, among other things, 

Congressional advice to the FDA to postpone action until more 

conclusive studies were completed. 
--~ &4iA ‘~p.hl --- 

Recently, ewly published studies have conclusively con- 
/ 

firmed that a serious public health threat exists. In light of 

these studies, FDA should renew its efforts to ban subtherapeutic 



-- 

use of these drugs in animal feeds. In the meantime, suspension 

of approval, pending completion of administrative proceedings for 

withdrawal, should be ordered. 

I. CRITERIA FOR SUSPENSION 

The criteria the Secretary has proposed be used in 

determining whether an "imminent hazard" exists and, 

consequently, whether approval of a drug application should be 

suspended 

(A) 

(B) 

(C) 

(D) 

(E) 

pending withdrawal proceedings are: 

The likelihood that, after the customary administrative 
process is completed, the product will be withdrawn 
from the market; 

The severity of the harm that could be caused by the 
product during the completion of customary 
administrative proceedings to withdraw the product from 
the market; 

The likelihood that the product will cause such harm 
while the administrative process is being completed; 

The risk to the health of humans or animals currently 
taking the product that might be occasioned by the 
immediate removal of the product from the market, 
taking into account the availability of alternatives to 
the product and the steps necessary for affected 
persons to adjust to these other alternatives; and 

The availability of other approaches to protect the 
public health. 

44 Fed. Reg. 48,979 (to be codified at 21 C.F.R. S2.1) (proposed 

August 21, 19793 (proposed rule establishing imminent hazard 

criteria and procedure). 

Similar criteria were employed by thzn-Secretary Joseph 

Califano in suspending approval of new human drug applications 

ror phenormin hydrochloride. Order of the Secretary Suspending 

Approval, New Drug Application for Phenformin (July 25, 1977). 
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These criteria were upheld in the face of legal challenge. The 

district court for the District of Columbia, refusing to enjoin 

enforcement of the Phenformin suspension order, held that the 

Secretary's criteria properly reflected Congressional intent as 

to imminent hazard. Forsham v. Califano, 442 F. Supp. 203 

(D.D.C. 1977), dismissed as moot per curiam, No. 77-1478 (D.C. -- 

Cir. 1979). The district court expressed approval of the 

Secretary's interpretation of imminent hazard, stating: 

[Wle are not inclined to adopt plaintiff's "crisis" inter- 
pretation of imminent hazard. Rather we are more persuaded 
by defendant's suggested analogy to cases interpreting the 
imminent hazard provisions of the Federal Insecticide, 
Fungicide and Rodenticide Act which caution "against any 
approach to the term imminent hazard...that restricts it to 
a concept of crisis" and adopt the view that "It is enough 
that there is substantial likelihood that serious harm will 
be experienced during any realistic projection of the 
administrative process." See Environmental Defense Fund v. 

EPA, 510 F.2d 1292, 1297 (1975); Environmental Defense Fund 
v. EPA, 465 F.2d 528, 540 (1972). 

Id. at 208. 

To justify invocation of the imminent hazard provision, what 

must be shown is that there is a substantial likelihood that 

serious harm would occur pending completion of normal 

administrative proceedings. The harm need not be immediate. 

Rather, consideration of the seriousness of the harm extends to 

"long-term effects that may be initiated during that period, the 

final anticipated injury from which occurs later." 44 Fed. Reg. 

at 4t3,381. The development of antibiotic-resistant strains of 

bacteria is j'lst such d Long-term effect. It is closely 

analo:Jous to the long-term environmental contamination and 

carcinogenic risks caused by certain pesticides summarily 

suspended under the imminent hazard provision of the Federal 
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Insecticide, Fungicide and Rodenticide Act ("FIFRA"), 7 U.S.C. 

§136d(c). Several cases approving the application of the 

imminent hazard provision of that act, e.q., Environmental 

Defense Fund v. EPA, 510 F.2d 1292 (D.C. Cir. 1975) 

(aldrin/dieldrin), Environmental Defense Fund v. EPA, 548 F.2d 

998 (D.C. Cir. 1976), cert. denied, 431 1J.S. 925 (1977) 

(heptachlor/chlordane), are discussed as precedent in Secretary 

Califano's Order on phenformin and the proposed rule (44 Fed. 

Reg. at 48,981). 

NKDC submits that the criteria for invoking the "imminent 

hazard" provision of the Food, Drug and Cosmetic Act, 21 U.S.C. S 

360ble) (l), have been met with respect to the subtherapeutic use 

of penicillin and tetracyclines in animal feeds. 

set forth below. 

II. APPLICATION OF CRITERIA 

A. Likelihood of Withdrawal 

The reasons are 

The first criterion to be used in deciding whether an 

imminent hazard exists is the likelihood that FDA approval of the 

drug application will be withdrawn. 44 Fed. Reg. at 48,982. 

Section 360b(e)(l)(a) requires the FDA to withdraw approval of a 

nerd animal drug application Wnen new evidence shows that the drug 

is not shown to be safe. Because new evidence clearly demon- 

strates that subtnerapeutic use of ;lenicillin and tetracyclines 

in ani:nal feeds is not shown to be safe, there is a substantial 

likelihood that the FDA '&ill nlithdraw its approval. 
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Indeed, in 1977, based on numerous studies demonstrating the 

health hazards associated with the subtherapeutic use of 

penicillin and tetracyclines in animal feeds, the FDA concluded 

that such use of these antibiotics had not been shown to be safe 

and proposed to withdraw its approval for such uses. 42 Fed. 

Reg. 43,772 (Aug. 30, 1977) (penicillin); 42 Fed. Reg. 56,264 

(Oct. 21, 1977) (tetracyclines). Since 1977,(Z?G~- 

has been gathered which demonstrates 
-- 

overwhelmingly the need for withdrawal. 

1. FDA Proposed W ithdrawal and Findinqs, 1977 

In 1977, based on data it had collected from independent 

studies and from the drug industry, the FDA found that the use of 

penicillin and tetracyclines in anilnaL feeds posed ,3 serious 

human health threat and initiated withdrawal proceedings. The 

Director of the FDA's Bureau df Veterinary Yledicine (now the 

Center for Veterinary Medicine) presented a detailed analysis of 

the scientific evidence with respect to penicillin in the notice 

of opportunity for hearing. 42 Fed. Reg. 43,772 (August 30, 

1377). In the summary,  the Director concluded: 

Evidence demonstrates that the use of subtherapeutic 
levels of penicillin and other Jntibiotics in animal feed 
contributes to the increase in antibiotic resistant E. coli 
anu In the subsequent transfer of this resistance to 
Sal;nonella. Further, many strains of E. Coli and Salmonella 
infect 50th man 2nd anl,mals. 

The holders of approved :;ADA's have suznitted no 
evlclencz to demonstrate rhat the obs;tr*led strains of E. coli 
and Salmonella in man and animals are mutually exclusive; in 
fctct, the uvid?nce 1s overwhelming to the contrary. Fur- 
thermore, in some cases the R-plasmids as well as the 
resistance genes from human and animal sources are indist- 
inguishable. Thus, the potential for harm exists, as illus- 
trated by the studies submitted and verified by evidence 
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from studies conducted by independent scientists. No evi- 
dence has been submitted by any NADA holder to resolve con- 
clusively the safety questions raised by this potential... 

42 Fed. Reg. at 43,775. 

The Director concluded that subtherapeutic use of penicillin 

creates a selective pressure on bacteria in animals to develop 

strains resistant to penicllin and related anti-bacterial 

drugs. 42 Fed. Reg. at 43,776. These bacteria, present in the 

animals' systems, are released into the human environment, either 

through direct contact of humans with farm animal or their feces, 

or more likely through the presence of the bacteria in animal and 

dairy food products. 42 Fed. Reg. at 43,776-7. 

The Director was further concerned that subtherapeutic use 

of penicillin in animal feeds might compromise the treatment of 

animal diseases with antibiotics. 42 Fed. Reg. at 13,787-Z. The 

Director found that studies submitted by industry did not 

alleviate this concern or show the drug to be safe. 

The Director found that subtherapeutic uses of tetracyclines 

in animal feeds produce effects similar to those produced by 

penicillin. 42 Fed. Reg. 56,264. The findings as to 

tetracycline are based on much of the same evidence as, and are 

substantially similar to those for penicillin. On the basis of 

these ilndlngs, FD.A proposed to withdraw aosroval of most sub- 

therapeutic uses of tetracyclines in animal Eeeds. 
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2. Recent Scientific Evidence, 1982-1984 

(a) O'Brien et al. Study' 

In 1982, Dr. Thomas O'Brien and his associates at Harvard 

Medical School reported a study of antibiotic-resistant 

Salmonella bacteria (Salmonella typhimurium var. copenhagen) 

taken from people and food animals in several states in the 

United States.1 This study isolated Erom the bacteria the pieces 

of non-chromosomal genetic material called plasmids which carry 

antibiotic resistance. Using a new biochemical technique to 

analyze the plasmids' DNA structure, the O'Brien study could 

identify related bacterial strains by comparing DNA fragments 

from plasmids in different bacteria in a variety of host 

organisms. 

The O'Brien study found that plasmids from b&ctcria obtained 

from humans were genetically related to plasmids in bacteria 

isolated from animals. In fact, certain plasmids found in 

bacteria in human and animals were virtually identical. The 

similarity between the strain of bacteria and its plasmids from 

humans and animals in this study provides very strong evidence 

that antibiotic-resistant bacteria are transmitted between 

animals and humans on a widespread basis. 

The aDove study also found similar or identical plasmid in 

bacteria from humans in Widel:/- dispersed yeographic locations. 

They 'dere all iilentLc.31 to a plasm1.i carried by 3 single ,didely 

dispersed Salxonella strain in ani.mnals. The appearance of 

1 O'Brien, et al., liloleculc\r Eoitlemiolo~7v of Anti!,iotic 
Resistanc~i~Salmonella tram ;ini:naLs .Ind Human seinqs in 
the United States, 3U7 New Zng. J. Pled. L (1982). 
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similar plasmids in human bacteria in a variety of places among 

persons haviny no direct contact with food animals is strong 

support for the contention that these antibiotic-resistant 
9 

bacteria are beirq transmitted from animals to humans through the 

food chain. The above finding can only be explained by multiple - 
independent incidents of transfer of antibiotic-resistant strain 

Salmonella from animals to humans. 

(b) Holmberg et al. Study 

In 1953, Dr. Scott Holmberg and his associates from the 

Centers for Disease Control in Atlanta conducted a study of 18 

patients from four midwestern states who had contracted infec- 

tions of Salmonella newuort with identical plasmid profiles and 

multiple antibiotic resistance. 2 Kolmberg and his associates 

concluded that the source of the Salmonella bacteria of all 18 

patients was a single beef herd in South Dakota. The only human 

(six-state area) or animal (united States) isolate of this strain 

of Salmonella newoort in the year before the outbreaks was from 

dairy cows on a South Dakota farm adjacent to a feedlot beef 

farm. Several of the 18 persons studied were known to have con- 

sumed beef directly from the herd and epidemiological evidence 

based on the distribution of the meat indicated that other 

patients also consumed beef which originated from the single 

feedlot seef farm. The beet herd h2d been t2d Subtherapeutic 

levels Of cnlort~tracyclin~ for over 3 year before the first 

human subJect became ill. 

2 Holmberg, et al -- l , Drug-Resistant SaLmoneLla Erorn Animals Fed 
Antimicrobrals, 311 New dny. Jo Aed. 011 (136-1) . 
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The Holmberg study has extraordinary significance for 

illustrating the risk to human.health from the use of anti- 

microbials in animal feed. This is the first definitive study to 

directly link subtherapeutic use of antibiotics in animals to _ __. ~._ ._~ ----... ._.~___ 

human disease and death (one of the 18 subjects in Holmberg's 

istudy died from Salmonella infection). The Holnberg study 

demonstrates that antimicrobial-resistant bacteria in animals can 

be transmitted to and colonize in humans. Refore now, this con- 

/ tention was probably the most disputed of all the steps involved 

in establishing the human health risks associated with the 

feeding of antimicrobials to animals. 42 Fed. Reg. at 43,776. 

Another important findin(J of the Holmberq study is the 

observation that many patients' had been takirq antibiotics for 

treatment of minor infections a few days ilrior to being hospital- 

ized for salmonellosis. It is well-known that antibiotics can 

facilitate infection with resistant organisms because they 

inhibit sensitive bacterial flora oE the host, enabling the 

invading resistant strains to gain a foothold and proliferate. 

\ Thus, individuals who harbor asymtomatic infection from 

1 antibiotic-resistant bacteria are at higher risk of gastro- 

i intestinal infection, since antibiotics are used commonly in 
I 
' therapeutic treatment for a variety oE bacterial infections in 

/ 
the general population. 
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(cl Holmberq, Wells and Cohen Study 

In a recently published paper,' Holmberg, Wells and Cohen of 

the Centers for Disease Control examined the 'origin and severity 

of antibiotic-resistant strains of bacteria responsible for 52 

reported Salmonella outbreaks over a 12-year period. They report 

that multiple drug-resistant isolates have accounted for a stead- 

ily increasing percentage of human Salmonella infections and now 

represent approximately 20 to 30 percent of identified cases. 4 

Because the increase of resistant bacteria is rapidly diminishing 

tile effectiveness of doses for human use, there is a greater 

urgency for action to halt the proliferation of resistant bacter- 

ia. They reported, on the Dasis of epidemiologlcal investiga- 

tion, that of the 38 outbreaks' of Salmonella inEection fro? an 

identified source or mode of transmission, 69; of the resistant 

strains and 38% of the sensitive strains were of food-producing 

animal origin. The study also found that "[tlhe c;\se fatality 

rate for patients with identified infections with multiply 

resistant Salmonella was 3.2 percent, 21 times higher than the 

case fatality rate associated with antimicrobial-sensitive 

Salmonella infections. It5 Tha - conjunction of the 

for persons suffering from resistant Salmonell 

in,J frequency of resistant Salr33nell make it urgent that action 

be taken to abate the sgreal? of resIstant bacteria. 

3 il0l.Fl3erj, :Ge 1 Is 3ni Conen, .\n lmal-to-;,lan Tr,2nsmission of 
.~tl;nlcr?~lal-iit-‘sist~i~t jalr7onella: Inve?t13atlons of U.S 
oLlt3r~aK.i, 1371-!3d3, 225 Sclenc? 833 (1384). 

4 Id. 

5 Id. 
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3. Conclusion 

There is overwhelming evid~ence to support withdrawal of 

subtherapeutic uses of penicillin and tetracyclines in animal 

feed. Therefore, the first criterion of suspension, the 

likelihood of withdrawal, is met. 

53. Severity of Harm 

The second criterion to be used in determining whether use 

of a drug constitutes an imminent hazard is the severity of the 

harm that could be caused by the product pending the completion 

of customary ad-ministrative proceedings to withdra.4 the product 

from the market. 

On the basis of recent scientific evldance it '3an be 

established that hundreds of human deaths each year and several 

hundred deaths prior to the completion or ,.qi tWrswa1 proceedings 

could result from subtherapeutie use of penicillin and the tetra- 

cyclines in animal feed. 

It has been known for some time that subtherapeutic use of 

penicillin and tetracyclines in animal feed exerts selective 

pressure on animal bacterial populations, creating large 

reservoirs of strains of bacteria resistant to these and closely 

reidtell antiziotics. i Salr?onella bact.:ria resistant to one or 

more antibiotics dr;J responsible for the :najority of human deaths 

6 Sun, :l., ‘Jse of AntL.biotlcs in Animal Ft?eil ChalL?nged, 
Science 144 (1984). 

226 
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from Salmonella infection.7 Dr. Holmberg's recent study shows 

that 69% of all multiply resistant SaLmonelLa outbreaks in humans 

are traceable to animal sources, either animal-source food or - 
live animals.' Given the selective pressure for the prolifera- 

tion of resistant strains cited before, these Eindinqs clearly 

implicate subtherapeutic use of antibiotics in animal feed with 

human disease. In the discussion of likelihood of harm which L----P 
follows, we discuss the numoer of deaths which could he associ- 

ated with continued subtherapeutic use of these antibiotics in 

animal Eeed pending completion of withdrawal proceedings. 

The less severe harm associated with nonfatal cases of 
- 

infection with antibiotic-resistant strains of SaLi?onelLa should 

also be weighed in the imminent hazard determination. The 

resistance to antibiotics in these cases rssults in diSficult;r of - 
treatment when indicated and consequently in longer ,duration of 

-- -- 
the illness and its symptoms. F!Jrther, there is evidence that 

treatment of other diseases with antibiotics inay cause resistant 

Salmonella to predominate in an individual's system and result in 

the symptomatic expression of an othervdise asymptonatic - 
infection. 9 

w----w 
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C. Likelihood of Harm 

The third component of the imminent hazard determination is 

the likelihood that the product will cause serious harm while the 

administrative process is being completed. The administrative 

process of withdra;lral of the new animal drug approvals of 

penicillin and tztracyclines nas already taken several years. 

Completion of this administrative process could take another 

three years. 10 

A preliminary risk analysis, outlined below, projects a 

mortality rate of between lOi) and 300 deaths per year linked to 

subtherapeutic animal feed uses of penicillin and tetracy- 

clines. In addition, over 2,700 reports of Salmonella cases and 

over 270,000 unreported cases of Salmonella infection may Se 

associated on an annual basis wit5 the use of >enicilLin and 

tetracyclines in animal feeds. These data demonstrate that there 

is a substantial likelihood of serious harm to the pu'bl.ic health 

being caused while withdrawal proceedings are co:npleted. 

1. Estimated Annual Zortalitv Linked to -Animals Fed Subthera- 
peutic Doses of Penicillin and Tetracvclines in Animal Feed 

(a) Met.?lod 1 

According to the Centers for Disease Control, approximately 

40,300 cases of ~almoneila infection in humans are reported each 

10 Letter from ;ilair To,dns?::j, .Gsistdnt Secretary for 
Xanagement and Budget, HHS, to Hon. Jamie I. ;Jhitten, 
Chairman, iIouse Committee on .ip?ropriations (June 23, 1981). 



year in the United States.11 Since 20-30% of Salmonella strains 

isolated from humans are resistant to one or more antibiotics, 12 

a conservative estimate of the number of cases due to resistant 

strains of Salmonella bacteria is 8,000 (20%). Of these, an 

estimated 336 cases may be fatal, assuming a rate 

for resistant Salmonella infections. 13 Since 69'5 of reported 

Salmonella outbreaks involving antibiotic-resistant strains are 

traceable to animal sources, of the estimatetf 336 deaths from 

resistant bacteria or 232, are attributable to resistant ._LI -I_ 
bacteria from animal sources. Penicillin and tetracyclines 
--- .._--__--- -..-_ .-- 
constitute approximately 50% of all antibiotics produced in the 

United States.14 We can assume that a similar proportion of 

penicillin and tetracyclines is used in the livestock industry 

(although the percentage may in fact be higher) since approx- 

imately half the antibiotics produced in the United States is 

11 Personal communication with Scott D. Holmberg, M.D., Enteric 
Diseases Branch, Centers for Disease Control, Atlanta, 
Georgia. This estimate is support& by that figure of 35,625 
cases reported in 1981, up 10,000 frOin ten years earlier, 
reported by Riley, Importance of Host Factors in Human 
Salmonellosis Caused by :lultlresistant Strains of Salmon- 
ella, 139 L-1. of Infectious Diseases at 878 (1980). 

1.2 Holrnberg, supra p.10, 225 Science at 833. 

13 Id. 

1: Personal communication with Edward Caueuchelli, Energy and 
Chemical Division, U.S. Trade Co:nmission, Xashington, D.C. 
In 1931, penicillin (9,507,c)OU 13s) and tetracycline 
(7,243,OOU lbs) accounted for d tot31 of 51.5% of the 
32,51d,OOO lbs. of antibiotics produced in the 1J.S. 



used in the animal livestock industry.15 Next, since subthera- 

peutic antibiotic use constitutes most of all anti!,iotic use for 

animals, we assume that this use is responsible for virtually all 
.- __ __-.-----II_-- 
antibiotic resistance among animal bact?rial ?opulations.16 

Thus, if half the resistant strains of Salmonella from animal 

sources have emerged under the selective 2rzssure oE subthera- 

peutic use of penicillin and tetracyclines, it is estimated t!lat 

cl 116 (u-5 x 232) Salmonella deaths each year are associated with 

subtherapeutic use of these antibiotics. 

(5) Method 2 

An alternative method of risk estimate is based on the 

actual mortality incidence from Salmonella infections. -According 

to statistics compiled by the Centers Ear Disease Control, 

between 1,000 and 1,500 deaths each year are associated with 

Salmonella outbreaks in the United States. 17 The recent 

Holmberg, et al., study indicates that of all fatal 

15 National Academy of Sciences, The Effects on Human Health of 
Subtherapeutic Use of Antimicrobiais In Minimal Feeds 7-8 
(1980). 

16 The remaining use of antibiotics in animals is for thera- 
peutic treatment which is episodic in nature and of limited 
duration. It is reasonable to assume that such use does not 
contribute significantly, if at all, to the longterm, 
sustained development of antibiotic-resistant bacterial 
strains in animals. 

17 Private communication wit!1 Scott D. fIol:nberg, >l.D., Enteric 
Diseases Branch, Centers for Disease Control, #Atlanta, Ga. 
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Salmonella infections are associated with resistant bacteria.18 C 
Application of this percentage to the lower estimate of 1,000 

Salmonella fatalities per year gives an estimate of 756 deaths 

per year from resistant strains of Salmonella. As in the first 

method of analysis, the number of fatal resistant infections 

traceable to animal sources is estimated based on the finding 

that 69% of multiply resistant Salmonella outbreaks are traceable 

to animal sources, giving a figure 0E 528 deaths per year. 4s in 

the previous analysis, it is assumed that oenicillin and tetra- 

cyclines constitute 50% of the antibiotics used subtherapeutic- 

ally in ani.mal feed and that virtually all antibiotic-resistant 

strains of Salmonella of ani:nal origin are linked to subthera- 
2 

peutic use of antibiotics in animal feed. Thus, ‘an +A.sti;nattd 

one-half of the 528 fatalities from infections by resistant 

strains result from subtherapeutic use of penicillin an:i tetra- 

cyclines, 

2. Estimated Annual Morbidity Linked to .Uimals Fed Subther- 
apeutic Doses of Penicillin and Tetracvclinas in Animal Feed 

Resistant strains of bacteria emerging in animal populations 

given subtherapeutic amounts of penicillin and tetracyclines in 

animal feed could be responsible for an estimated 270,000 non- 

fatal cases of Salmonella each year. 19 these 270,030 cases the 

18 HolmbereJ, supra p. 10, 225 Science 833-33-I. Holmbery found 
13 deaths from 312 Salmon~?LLa c3ses JssociAted with 
resistant bacteria anIl. 4 deaths from 1,312 Salmonella cases 
associated with sensitive strains. Thus, out of a total of 
2,224 cases, 13 out of 17 deaths, or 76.5: were associated 
with resistant SalmoneLL;3 strains. 



resistance of the bacteria to antibiotic treatlqent may increase 

the duration of the illness and its symptoms. This estimate is 

arrived at by means of the folloiqing analysis. Approximately 

4\),OUO cases of Salmonella bacterial infection are reported each 

year.19 An estimated 20% of these cases, or 8,000 cases, are 

infections by resistant strains of bactcria.- 30 Of these 

estimated 8,000 reported cases of infection by resistant 

Salmonella, 69% 0 or 5,520, can be attributed to animal sources, 

and 50% or 2,760, 
0 

of these are attributed to bacterial strains 

whose resistance is a result of subtherapeutic use of penicillin 

and tetracyclines in animal feeds. 21 Since only approximately 1% 

of all cases of Salmonella infection are clinically reportad,22 

the 2,760 figure is multiplied by one hundred, i;)ivlnq an estimate 

of over 270,000 cases of non-fatal salmon~llos~s *each year due to 

strains whose resistance is associated with the subtherapeutic 

use of penicillin and tetracyclines in animal fexis. 

D. Risk To Human or Animal Health of Susoznding Subtheraceutic 
Uses of Penicillin and Tetracvcllnes in Animal Feeds 

The fourth criterion used in deciding whether an imminent 

hazard exists is the risk to the health of humans or animals that 

would result from the immediate removal of the drug. No 

significant rrsk woulA be associated .4ith suspending approval of 

19 Sclnra, 3. 13. 

20 .5 u '3 r 3 , p. 14. 

21 111. 

22 Pr 1va te 
Brancn, 

COnmUniCatiOn With Scott D. Holmberg, N.D., 

Centers for Dis.?ase Control, \tl.ant,a, CA. 
Enturic 
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subtherapeutic uses of penicillin and tetracyclines in animal 

feed. No potential health risks to humans have been discussed in 

the literature. The health risk to animals can be greatly 

minimized, or even eliminated, by use of sub.stitJte antibiotics 

and better farminy practices. 

1. Risks to Animal Health 

It has been claimed that subtherapeutic doses of antibiotics 

are fed to farm animals in order to (1) prevent disease outbreaks 

amony livestock, (2) increase feed efficiency (weight gain per 

unit of food) and (3) promote growth. 23 

Withdrawing subthera?eutic uses of penicillin and 

tetracyclines would serve to eliminate these in tended benefits. 

Decreased feed efficiency and slower growth are purely economic 

effects. They pose no health risks to the ani:nals. The sole 

health risk to animals, then, is the hypothetical increased 

likelihood of disease. This risk is not severe, since diseased 

animals, whether or not they are already receiving low levels of 

antibiotics, are typically treated with therapeutic doses of 

antibiotics. NRDC is not advocating a ban on treatment of actual 

disease with antibiotics. Additionally, it is increasingly 

rzcognizzd by the livestock industry that antibiotics at any dose 

level do not treat infection caused by resistant organisms. 

TWO effective aLternatives exist to minimize the incidence 

of! illness arnonr;) farm animals. The first and simplest alterna- 

23 Office of Technology Assessment, U.S. Congress, Drugs in 
Livestock Feed, Vol. I: Technical Reut. 5 (1979). 



tlve is for farmers to substitute other antibiotics for penicil- 

lin and tetracyclines in animal feeds. Alternative antibiotics 

currently used in animal feeds include bacitracin, nitrofurazone, 

banbermycin, novobiocin, monensin, tylosin and others.24 

Though some have argued that the substitutes for penicillin 

and tetracyclines are not as effective, there is substantial 

evidence that they are effective. For example, tylosin and 

bacitracin are considered excellent substitutes for tetr.acyclines 

and penicillin in swine, chicken and turkeys. 23 In the case of 

pork and beef, tylosin and bacitracin are consici?red viable 

substitutes. 25 

Another method of reducing the incicjencc of iiistzase in farm 

animals would involve altering farmin(J practices. In tens ivc 

farming practice confines animals, 1l.sus.1 L;I wit:h vet-;/ little room 

for each animal, for most or all of their 1 it/es, anI1 rigiljly 

controls their diet, thereby altzrin,; th.2 ir L>hys ~c.31 and behav- 

ioral characteristics. The confine,ment an,_l crowdin creates a 

great deal of stress for animals, and this stress increases the 

risk of disease. Since the animals are so crowded, disease 

spreads quickly. Nany farmers ,dho practice this type of animal 

Reprt 
Zsner,31 
Ef r’t?CCL 
(1377). 
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roller General of the Unite3 States, U.S. 
3ffice: ‘Jee~1 Y’a Zstahlish Saf.Citv And 
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. et ,aL., Effect ,CI~ ilanD - -- rmycin and 
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(19dd). 

26 Id. 
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husbandry may feel that it is necessary to administer subthera- 

peutic doses of antibiotics in order to counteract these disease- 

producing and disease-spreading influences. Even so, death 

losses have increased due to confinement systems, at least in hog 

farming,27 and this can often be attributed to bacterial resis- 

tance to antibiotics being used in a futile attempt to control 

infections. 

Non-intensively farmed animals are not confined as much, may 

have access to the outdoors and are weaned later. Each of these 

practices lessens the stress on the animals. This type of farm- 

ing is relatively low cost, since the farmer need not buy the 

equipment needed by the confinement expensive facilities and 

farmer.28 

Finally, unsanitary 

more stressed, and antib 

conditions cause the animals to be even 

iotic need is, th erefore, greater. Only 

a small number of farms may actually have these conditions, but 

there is concern that some use of antibiotics may be covering up 

for bad practices.2g In these cases, better sanitation could 

minimize the animal health risk posed by removal of antibiotics. 

For farms with less intensive animal-raising practices and 

good management, subtherapeutic levels of antibiotics may not be 

27 Statement of Charles Henry Xassebrook, Center for Rural 
Affairs, Nalthill, EJebraska, before the i-Iouse Committee on 
InterstAte and Foreign Commerce, SU~Ci~Trtlittee On Health and 
the Environment, Serial No. 36-169, June 12 and 24, 1980. 

29 Green, Feed Additives: 1 Crutch Ear poor :.lanaqement? 
Feedstuffs, Feb. 13, 1%3U, 36. 



necessary. If they can still ,' Ij 2 7 ;3 2 .'3 ,? t 2: 3 .L?'<tt3'1 t 3t disease, 

then effective substitlltes "or L)enit:iLL:n .~n: ::tracyclines are 

available. NRDC is, therefor-, .z':,nvl n::,3'1 til.lt tiler,? is no 

significant health risk to ani:nli.; .i j!; 1.Z L.-l tk? 1 .4ith banning 

subtherapeutic doses of peniziLLin f1r1t1 t,?tr,zcy~:lines from animal 

feed. On the contrary, ther? 15 ,I :),>sitivl? nen,-Ji?it, since if the 

animals should become ill, therl? is dt L,?ast the chance oE 

treating them if the causjtive ;iqont is ,a sensitive !)actcrial 

strain. 

In conclusion, the risk t:~ animal health frm suspnsion is 

not as severe nor as important AS the human health risk from 

continued application of these antii>iotics in 3.11 inal fem. 

2. Ris'is To Human Health 

NRDC has found no evidence or ?v','n .;u:;(;e-;ti..3ns in 

.cal and public health literature that .dit,:x!rai,sL o 

the 

med f 

penicillin and tetracyclinzs from subt17erapeutic uses in animal 

feeds would result in risks to human health. The only effect on 

humans would be economic. A numb-r of studies have modelled 

production and prices of meat if various COxbinatiOnS of 

antibiotics are banned from animal fk:ed. Results indicate that 

economic losses to consumers xi11 be felt mostly in the first few 
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years of a ban30 and that, over the longer term, use of existing 

alternatives to these antibiotics would substantialLy mitigate 

the economic effects on consumers. 31 

Since the average citizen consumes almost three times the 

amount of meat per year that the U.S. Department of Agriculture 

considers necessary to meet nutritional standards,32 the differ- 

ence of a few less pounds of meat or a few e:<tra dollars per year 

per person cannot be considered a human health risk. Economic 

hardship may be felt by the low-income members of society, but ‘10 

evidence suggests that this presents a health problem, given the 

fact that most food Lorices will not b? affected by a ban, and the 

impact of slightly nigher meat prices is, for the most ild.rt, 

temporary. 

A conceivable risk to human health could be that of eating 

inea t from an animal which became ill as a result oE ;qithdraiJing 

subtherapeutic use of penicillin and tetracyclines. First, using 

alternate antibiotics and improved farming practices, a farmer 

can control disease in the great majority of animals. If an 

animal does become ill, the farmer can treat the animal with 

therapeutic doses of antibiotics, a standard practice whose 

effectiveness would actually be incrcase.j by the proposed ban, 

32 Council for Agricultural Science and Tecnnology, Antibiotics 
in Animal Feeds 31 (1981). 
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E. The Availability of Other Approaches to Protect the Public 
Health 

The fifth and final criterion for a finding of imminent 

hazard is the lack of other suitable approaches to protect the 

public. 

NRDC has found no mention in the literature of effective 

alternatives, or, indeed, any alternatives to protect the public 

health other than a ban on subtherapeutic uses of penicillin and 

tetracyclines in animal feed. While the only conceivable 

possibility would be an extensive public education campaign on 

careful food and meat handling, this approach presents a number 

ot difficulties. First, developing and implementing a large- 

scale education program would be more tine consunin,; and less 

effective than an immediate ban in preventlnJ unneccsflry deaths 

and illness. Second, antibiotic-rcs istant bact2rLa, Like other 

bacteria, can be transferred fro,n animals to hu.nans without the 

humans having direct contact with the animals. Humans can 

contract bacteria from utensils and kitchen counters that were at 

one point in contact with the animal or its by-products, such as 

the raw meat. Therefore, even careful handling of meat would be 

unlikely to eliminate completely the risk of bacterial transfer 

from animals to humans. Finally, a public education program 

would be expensive and resource-intensive, cancelling out some of 

the economic ar:;uments a.gainst banning su9therxp2utic uses of 

penicillin and tetracyclines in animal feed. NKDC concludes that 

a public education campaign would be an ansatisfactory option, 

leaving no alternative to a ban. 
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III. CONCLUSIO?I 

In view of the likelihood that FDA will utlimatcly withdraw 

approval, the severe harm that is likely to occur pending 

completion of withdrawal proceedings, the insignificant risk to 

human or animal health from suspension and the lack of effective 

alternatives to protect the public health, NRDC respectfully 

requests that you act immediately to suspend approval of 

subtherapeutic use of penicillin and tetracyclines in animal 

feeds. 

Sarah Chasis, Esq. 
Senior Staff Attorney, NRDC 

Bruce ?lc9arnett-e, 
Legal Fello.4, :JRDC 

Natural Resources Defense Council, Inc. 
122 East 42nd Street -- 45th Floor 
New York, New York 10168 
(212) 949-3049 
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