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Consumer Research 

Regulating Animal Drug Residues 
Carol S. Kramer 
(913) 532-5780

T
he USDA and the Food and Drug
Administration (FDA) are constantly 

seeking new ways to reduce the cost of 
administering food safety programs while 
assuring the public of a safe food supply. 
Of particular concern are residues in red 
meat and poultry from growth promotion 
drugs fed to animals. Although these 
drugs reduce production costs and prices 
consumers pay for meat, residues may 
remain in meat tissue in amounts poten
tially hazardous to consumers. FDA has 
established maximum residue levels and 
compliance and enforcement strategies to 
prevent residue-contaminated meat from 
being sold. USDA is responsible for 
meat inspection and detecting residues. 
Administering these programs can be 
quite expensive. 

In response to widespread excessive 
sulfa drug residue levels in swine in 1977, 
food safety regulators successfully used 
research and education to lower residue 
violation rates. Combined with increased 
inspection efforts, this approach was far 
less expensive and disruptive to markets 
than a drug ban or more complex changes 
in livestock marketing rules. 

USDA and FDA worked with the 
swine, drug, and animal feed industries to 
eliminate the unacceptably high oc
currence of sulfa residue violations so 
that swine producers could continue to 
use this important drug but consumer 
safety would not be jeopardized. The 
program identified the cause of the resi
due violations, educated producers in 
proper use of sulfa drugs to avoid illegal 
amounts of residues, and reduced the 
violation rate from 15 percent of tested 
swine to about 4 percent by 1981. Thus 
this program reduced overall consumer 
exposure to illegal sulfa residues for an 
estimated public expenditure of between 
$2.8 million and $4.8 million, with 
minimal adverse economic impacts on 
the swine and pork markets. 

Drug Residue Regulation 

Animal drugs-antibiotics and syn
thetic antibacterials-improve feed effi
ciency (the amount of weight gain per 
unit of feed) for livestock and poultry and 
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speed weight gains. The drugs also allow 
farmers to raise animals in large-scale 
confinement operations by suppressing 
outbreaks of diseases. Today, a high pro
portion of U.S. livestock and poultry 
raised for meat receive drugs, usually as 
an additive in feed. 

If residue levels are too high, a person 
eating the meat could experience an aller
gic or toxic reaction, or possibly build up 
resistance to drugs helpful for human 
disease treatment. Tolerance levels-the 
maximum legal limits for residues-guard 
against excessive drug residue levels. For 
some drugs, an analytically zero tolerance 
level is mandated. 

The law mandates that regulators en
sure adequate food safety. FDA requires 
that animal drug manufacturers conduct 
certain tests needed to judge the drug's 
safety and efficacy and to establish toler
ance levels and other conditions of use. 
FDA is responsible for ensuring that live
stock and poultry producers and feed 
manufacturers comply with the rules 

designed to prevent residue violations. 
USDA meat and poultry inspectors ran
domly sample carcasses for residues. 

Sulfa drugs have a long history of use 
in livestock production. Sulfamethazine 
and sulfathiazole are used in combination 
with other drugs for health protection and 
efficient production of swine. During the 
late 1970's, 70 to 80 percent of U.S. swine 
received a sulfa drug. Sulfamethazine 
was more extensively used than sulfathia
zole because it is more effective. How
ever, it is also much more likely to cause 
residue violation problems because it 
stays in the hog's system longer. 

Many Violations 

In the fall of 1977, USDA monitoring 
revealed that 15 percent of the 
slaughtered hogs sampled for sulfa drugs 
had residue levels above the legal max
imum of 0.1 part per million (ppm). 
While sulfamethazine-the drug involved 
in over 99 percent of the sulfa residue 
violations in swine-is not known to be 
dangerous to humans at low levels, the 
high proportion of slaughtered swine con
taining illegal amounts was a concern. 

Initially, regulators suspected that pro
ducers widely violated FDA regulations 
requiring that a swine's diet be free of 
sulfamethazine during the 15 days prior to 
slaughter. But, many producers indicated 
that they hadn't used the drug or were 
using it according to directions. Produc
ers who had marketed swine found to be 
in violation suffered financially because 
they could not sell additional animals un
til a sample of five swine was tested and 
found to be in compliance. 

Because sulfa residue violations were 
so numerous, regulators had to decide 
what corrective measures to implement. 
One set of options centered on restricting 
the availability of the sulfa drugs. Three 
types of bans were possible: a general ban 
on the use of sulfa feed additives, a ban 
of only sulfamethazine, or a restriction on 
sulfa additive use to the starter feeds fed 
to swine before they reach 40 to 50 
pounds in body weight. 

A USDA study predicted that a ban of 
the growth promotion use of sulfa combi-
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nation drugs and the nitrofurans, another 
antibacterial, would cause a 5 percent 
reduction in the supply of hogs the first 
year and a 5 percent increase in hog 
prices. After 5 years, price differences of 
hogs with and without the ban would 
drop to approximately I percent. The 
Congressional Office of Technology As
sessment, in a similar study, predicted 

. that a ban of several feed additives (in
cluding the sulfa drugs) used by swine 
and poultry producers would decrease 
pork consumption by 2.5 percent and in
crease barrow and gilt prices approxi
mately 10 percent over an ll-year period. 

Under a universal ban, pharmaceutical 
producers of the sulfa combination feed 
additives would be the big losers. A ban 
would eliminate three sulfa products 
comprising over 50 percent of the swine 
feed additives market. 

In contrast to a ban of both sulfas, only 
the popular sulfamethazine could be 
banned. Sacrifices in disease control and 
growth promotion would be less than 
with a ban of all sulfa drugs. A sul
famethazine ban would minimize consu
mer exposure to sulfa residues. But this 
option had the drawback that only one 
company imported or manufactured the 
competing drug, sulfathiazole. 

Restriction of sulfa additives to feeds 
fed to swine at the early stages of growth 
would effectively extend the sulfa with
drawal time by 80 days prior to slaughter, 
more than enough time for a residue to 
be assimilated by the swine's body. How
ever, this approach' didn't deal with con
tamination in swine that results from 
drug carryover in feed handling equip
ment or from environmental sources 
such as manure. 

An alternative option to banning sulfa 
consisted of increasing the tolerance level 
for sulfa drugs in swine from 0.1 ppm to 
0.3 ppm or more, in effect defining the 
problem out of existence. It was argued 
that a slight increase in legal tolerances 
would reduce costs of regulatory compli
ance to hog producers and feed manufac
turers without endangering public health. 
The FDA declined to raise tolerance lev
els without more complete experimental 
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evidence and is currently conducting long 
term toxicity tests. 

The third approach was to modify 
swine marketing and food safety inspec
tion rules by: 

• instituting mandatory inspection of
all swine for sulfa residues; 

• requiring an animal identification
system for swine; and 

• giving USDA quarantine powers on
farms over swine believed to be contam
inated. 

These changes would decrease public 
exposure to sulfa contamination by re
quiring mandatory testing of swine in
stead of sampling only a small portion of 
the total. Inspectors and slaughterers 
would be able to trace ownership of con
taminated swine to the responsible pro
ducers. This would eliminate the prob
lem 0f all producers sharing part of the 
financial losses for condemned carcasses 
not traceable to their producers and iden
tify where corrective measures are 
needed. Quarantine authority would 
prevent marketing and movement of 
suspect animals until they could be tested 
for residues. 

The first two changes in swine market
ing and inspection would have added 
many millions of dollars to public and 
private costs because at that time rela
tively simple and inexpensive methods 
had not been developed, tested, and 
adopted. Granting USDA quarantine 
powers raised difficult questions about 
how much authority the Government 
should properly exercise at the farm level. 

The Sulfa Task Force 

Food safety regulators tried to identify 
an option, short of banning sulfa feed ad
ditives for swine, that would lower resi
due violation rates but allow farmers to 
use this valuable production aid. They 
decided that another option-establishing 
a task force to increase producers' aware
ness of the residue problem and means of 
preventing violations-was more attrac
tive. Also, producers had been complain
ing about the existing enforcement effort 
and in many cases didn't understand the 
causes of their residue violations. 

Consumer Research 

So in 1978, USDA began an 18-month 
cooperative program with FDA to work 
with the swine, animal health, and animal 
feed industries to control the sulfa resi
due problem but permit continued use of 
these drugs for swi11e production. To en
courage industry participation, FDA tem
porarily suspended its enforcement pro
gram, although swine residue sampling 
was intensified by USDA. The Sulfa 
Task Force conducted a research program 
to find the causes of residues and means 
of prevention, then followed up with a 
massive education program for the in
volved industries. 

The researchers found: 

• a very small amount of sulfa drug in
swine feed can result in illegal residue 
levels; 

• drug-free feed needed to finish rais
ing swine for slaughter is easily contam
inated because sulfamethazine in powder 
form is electrostatic and clings to metal 
feed-mixing, conveying, and storage 
equipment where it builds up until 
dislodged; 

• sulfa-contaminated manure in rear
ing and holding pens can produce illegal 
residue levels; and 

• programs to prevent sulfa contami
nation of feed and the environment of 
swine would reduce residue violations. 

Furthermore, researchers were suc
cessful in developing simple and inexpen
sive sulfa residue detection methods that 
have the potential for widespread use to 
test feed, swine, and meat tissue on the 
farm and in slaughtering plants. Longer 
term research to determine whether sulfa 
residues in pork are a hazard to human 
health is still in progress. 

The Sulfa Task Force employed a gen
erally cost-effective combination of 
research, extension, and sampling pro
cedures. The Cooperative Extension Ser
vice disseminated information to hog pro
ducers about sulfa problems, manage
ment procedures for preventing residues, 
and corrective steps to take in the event 
of a regulatory violation. FDA did not 
ban the use of sulfa or penalize offenders 
who participated in the program. 
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Increases in swine sampling for resi
dues along with the associated publicity, 
on the other hand, contributed to pro
ducer expectations of increased costs of 
sulfa violations if they didn't participate. 
Sulfa violation rates dropped from 
between 10 to 15 percent in 1977 to 4 per
cent in 1981. The decrease in violations 
was adequate to defer any further regula
tory actions to stop the use of sulfa drugs 
in swine feeds. The FDA suspects no sig
nificant health problems from current 
violation levels, although long term toxi
city testing is still under way. 

Industry Involvement 

Four industries were involved in the 
sulfa case: the animal health industry that 
manufactures the feed additives contain
ing sulfa drugs, the commercial feed in
dustry that mixes the drugs into livestock 
feeds, the swine industry that uses the 
medicated feeds, and the meat packing 
industry that buys swine for slaughter and 
further processing. Each has a different 
type of economic interest in sulfa 
drugs-as products, as inputs into a pro
duction process, and as contaminants. 
The firm's economic interest in sulfa 
drugs naturally influences its interests in 
and reaction to animal drug regulation. 

FDA, which has jurisdiction over the 
commerical feed industry, did not directly 
impose new standards on the companies 
producing the feed additives to solve the 
feed-mixing contamination problem. 
Neither did FDA sponsor new research 
into alternative mixing techniques. Only 
after swine producers decreased use of 
sulfa-medicated feeds did the animal 
health industry undertake research into 
ways to prevent problems of feed contam
ination. In 1981, after approximately 9 
months of research, each of the three 
companies manufacturing sulfamethazine 
feed additives independently discovered a 
way to granulate the drug and end the 
electrostaticity problem. 

Feed firms have only limited concern 
about the drug as a contaminant when no 
product liability problem occurs. How
ever, USDA's increased sampling of 
swine identified more producer viola-
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tions. This fact, combined with the evi
dence that contaminated feed was an im
portant source of the problem, made the 
feed industry more conscious of the need 
to take measures to reduce drug
contaminated feeds. 

Many feed firms adopted a variety of 
quality control procedures to cut down on 
sulfa contamination, including sequenc
ing feeds so that drug-free feeds are 
mixed before feeds containing suifa 
drugs, cleaning equipment more fre
quently and thoroughly, and switching 
from sulfamethazine to the less electro
static sulfathiazole. However, many com
panies continued to mix sulfamethazine. 

The swine industry was the focus of 
regulation and public scrutiny in the sulfa 
case. Interviews with swine producers in 
Michigan and Kansas indicated that the 
educational effort of the Cooperative Ex
tension Service combined with increased 
USDA sulfa monitoring encouraged 
many hog producers to make at least 
marginal adjustments in their sulfa han
dling practices. They reported using less 
sulfa drugs, switching to water medica
tion, or using the drugs for disease treat
ment only. 

Interviews with swine buyers and meat 
packers revealed that this industry was 
not overly concerned about sulfa contam
ination in hogs. Meat packers faced 
minimal costs associated with sulfa resi
dues and little risk from purchasing 
sulfa-contaminated hogs because sulfa 
residue testing was not done in the plant 
but, instead, samples were sent to re
gional labs. Tested animals were sold as 
usual except in cases of swine produced 
by farmers who had been found in viola
tion previously and had to demonstrate 
compliance to inspectors. Many packers 
expressed the opinion that changes in 
marketing rules, such as quick, in-plant 
sulfa screening tests and an animal iden
tification system, could increase the 
industry's concern because of the poten
tial for disruptions to orderly marketing 
and potential economic losses. 

Present Program 

USDA continues to monitor 

slaughtered swine for sulfa residues. The 
agency is continuing to develop new, 
quicker test methods for detecting sulfa 
and other drugs in animal feeds, live an
imals, and meat tissue. Field testing of 
some of these simple and less expensive 
methods is expected to take place this 
year. If the field tests are successful, 
farmers, feed manufacturers, and inspec
tors will be able to take immediate meas
ures to correct violations, reduce the po
tential for condemnation losses in the 
market place, and further improve the 
safety of food. 

Last year, USDA's Cooperative Exten
sion Service, working with industry 
groups, initiated the National Residue 
Avoidance Program to develop produc
tion management systems to reduce drug 
residue violations in all livestock and 
poultry. Information on ways to minimize 
drug residues will be developed and 
disseminated nationally to producers and 
other interested groups. o 
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