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Overview
The U.S. Food and Drug Administration’s Guidance for Industry #2131—a policy designed to ensure the judicious 
use of antibiotics that are medically important to humans in the production of food animals—will take effect 
Jan. 1, 2017. The guidance, which was published in December 2013, asks animal drug companies to make two 
changes for antibiotics shared by humans and animals: remove indications for promoting growth from the labels 
of antibiotic products and require veterinarians to oversee the addition of these drugs to feed and water for 
any reason. Although Guidance #213 is voluntary, animal drug companies already have agreed to comply, and 
producers and veterinarians will have to follow the revised labels. Once implemented, the policy will change the 
way medically important antibiotics are used on farms, which is an important step in ensuring the judicious use 
of these drugs. 

Antibiotics are sometimes necessary to prevent or control disease in animals and thereby protect their health. By 
limiting uses of medically important antibiotics to those necessary for ensuring animal health, and placing them 
under veterinary oversight, FDA’s judicious use principles aim to help curb the emergence of resistant bacteria.2 
The American Veterinary Medical Association defines these principles in greater detail, including limiting 
treatments to the minimum duration needed for achieving the desired response, choosing evidence-based 
treatment regimens, and confining treatments to appropriate clinical indications.3 The OIE (World Organisation 
for Animal Health) has similarly developed guidelines for prudent antibiotic use,4 which are aligned with the 
judicious use principles described on the previous page.
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What are antibiotic drug labels and why are some 
problematic?
Animal drugs, including antibiotics, have label instructions that define their allowable uses. These 
instructions are part of the FDA approval process and specify a drug’s indication of use (the health problems 
to be addressed) and the treatment regimen, including administration route, dosage, dosing frequency, and 
duration. 

To evaluate whether antibiotic labels are consistent with judicious use principles, Pew reviewed the labels 
of all currently approved, medically important antibiotics for food animals in the United States. As Guidance 
#213 is implemented, growth promotion will either be removed from the product label, or the product will 
be withdrawn from the market. Therefore, for the purposes of this analysis, growth promotion claims were 
excluded. (See methodology.) 

The analysis found that even after the policy changes take effect, a number of labels will remain problematic 
and some injudicious uses may persist. Of the 389 labels for medically important antibiotics,5 about 240 
define the conditions for use in a manner consistent with judicious use principles. However, more than 
140 labels do not fully meet FDA’s judicious use standards, and around three-quarters of these potentially 
problematic labels are for pioneer (brand name or patented) drugs. This is an important distinction, because 
the label of a generic drug has to reflect that of the pioneer drug on which it is based. More than half of 
the problematic labels do not contain a growth promotion claim and therefore will not be affected by, or 
potentially removed from market because of, the policy changes mandated by Guidance #213. 

This is important because some drug companies may choose to completely withdraw certain affected drugs 
from the market rather than revise their labels to remove growth promotion claims. Even in the unlikely event 
that every drug company decides to completely withdraw all labels that include growth promotion claims, 
almost half of the labels identified in this analysis that continue to promote other problematic uses would 
remain on the market. 

Of the 389 labels, over 100 lack adequate restrictions on the duration of use, several labels do not specify a 
narrowly defined dosage, and 80 labels raise concerns about whether the specified indication is judicious. 
(See Tables 1 and 2.) FDA is responsible for ensuring that all labels of marketed, medically important 
antibiotics reflect current judicious use principles. This includes placing maximum durations on use, clearly 
specifying indications, and providing appropriate dosing instructions.

Duration of use 
Judicious use requires that antibiotics be used only as long as needed to achieve the desired effect. Labels 
that permit uses of medically important antibiotics for open-ended or undefined durations are inconsistent 
with this6 and should be revised so that the duration is appropriately limited. In fact, while most labels 
specify clear duration limits and almost all specify periods of less than three weeks, almost 30 percent of 
the labels list open-ended or undefined durations of use. Tylosin and tetracyclines (e.g., chlortetracycline, 
oxytetracycline) are the most common antibiotics with labels lacking a defined duration. (See Figure 1.)
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Table 1

More Than 140 Antibiotic Labels Have Problematic Durations  
and/or Indications 
Number of labels after Guidance #213 takes effect, by total and food animal species

No duration limit* Indication related to*
Total  

problematic§
Total Feed Water Other†

Prevention 
and control of 
early mortality

Maintenance 
of weight 

gains‡

Prevention 
in times of 

stress

Liver  
abscesses

If all drug companies only remove growth promotion claims from drug labels

All species§  110 88 2 20 7 23 4 46 143

Chicken 41 39 2 0 7 1 1 -- 50

Cattle 59 40 2 17 -- 10 -- 46 81

Swine 35 23 1 11 -- 11 3 -- 38

Turkey 9 5 2 2 6 1 1 -- 17

Minor food 
animal species# 11|| 9 0 2 -- -- -- -- 11

If all drug companies withdraw entire drug labels with growth promotion claims

All species§  43 21 2 20 7 17 1 2 63

Chicken 14 12 2 0 7 1 0 -- 22

Cattle 24 5 2 17 -- 10 -- 2 34

Swine 20 8 1 11 -- 5 1 -- 21

Turkey 6 2 2 2 6 1 0 -- 13

Minor food 
animal species# 3|| 1 0 2 -- -- -- -- 3

* In compliance with Guidance #213, animal drug sponsors are expected to voluntarily remove growth promotion claims from their labels 
by Jan. 1, 2017. In some cases, drug labels will be altered only to remove the growth promotion claim; in others, drug companies may 
completely remove the affected labels from the market.   

† “Other routes” includes all drugs not captured under feed or water—for example, those administered by injection.
‡ Refers to label indication “maintenance of weight gain during times of disease or stress” and is distinct from what FDA considers a growth 

promotion claim (i.e., “increased rate of weight gain and improved feed efficiency”).
§ Some labels are problematic in more than one respect and can contain indications for multiple species, therefore totals do not indicate the 

sum of rows.   
|| Labels for tetracycline, chlortetracycline, oxytetracycline, penicillin, and/or the combination of neomycin and oxytetracycline.
# Minor food animal species includes the following: sheep, goat, duck, quail, pheasant, and chukar partridges.

© 2016 The Pew Charitable Trusts
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Notably, for many of these problematic antibiotic labels with no defined duration, other labels exist for 
the same or similar indications in the same animal species that do specify a duration of use. Therefore, 
scientifically based duration limits are available, although product-specific differences have to be 
considered, for example in administration routes (i.e., via feed, water, or other routes such as injection) 
or product formulation. In fact, for the most common antibiotics lacking a specified duration (i.e., 
sulfonamides, chlortetracycline, oxytetracycline, tylosin, lincomycin, virginiamycin, and penicillin), the 
majority of available labels clearly define durations.  (See Figure 2.) 

In addition, a few labels specify durations of use far exceeding two or three weeks. For example, some 
labels for tylosin in feed list an administration of up to six weeks for the treatment and control of swine 
dysentery. Finally, some problematic labels have duration limits that are tied to poorly defined external 
factors, such as during “times of stress.” 

Figure 1

Tylosin and Tetracyclines Account for More Than Half of Labels 
Without Clear Durations of Use
Distribution of antibiotic products by drug type

Notes for Feed: Two NADA labels described the combination of hygromycin and tylosin, and therefore counted as two drugs. 

Notes for Water and Other Routes: Two NADA labels are for water: one for chlortetracycline and the other for tetracycline. “Other routes” 
includes all drugs not captured under feed or water—for example, those administered by injection. 

© 2016 The Pew Charitable Trusts
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Figure 2

Most Antibiotic Labels Do Specify a Period of Use
Number with and without specified durations by drug type, food animal species, 
and route of administration

Note: “Other routes” includes all drugs not captured under feed or water—for example, those administered by injection.

© 2016 The Pew Charitable Trusts

Sulfonamides

Sulfonamides 
without duration

Chlortetracycline 

Chlortetracycline 
without duration

Oxytetracycline 

Oxytetracycline 
without duration

Tylosin 

Tylosin without
duration

Penicillin 

Penicillin without 
duration

Lincomycin 

Lincomycin 
without duration

Virginiamycin 

Virginiamycin 
without duration

Feed Water Other 

Minor food animal species
Feed Water Other 

Cattle

10 

0 

20 

30 

40 

50 

60 

70 

0 

10 

20 

Feed Water Other 

Chicken

10 

0 

20 

30 

40 

50 

60 

70 

N
um

be
r o

f l
ab

el
s

Swine

10 

20 

30 

40 

50 

Water Other Feed 
0 

N
um

be
r o

f l
ab

el
s

Turkey
Other 

10 

0 

20 

30 

40 

50 

Water Feed 

N
um

be
r o

f l
ab

el
s

N
um

be
r o

f l
ab

el
s

N
um

be
r o

f l
ab

el
s



6

It is important to note that addressing the problematic labels described here will not lead to undue treatment 
shortages for minor food-producing species such as sheep and goats. Only 11 of the labels without a defined 
duration are approved for these species and largely represent drugs such as tetracyclines, for which a number of 
well-defined labels also exist.

FDA has stated publicly that it “believes long-term or open-ended use of medically important antibiotics is a 
significant stewardship issue” and has announced plans to seek stakeholder input on this subject.7 The agency 
committed to gathering feedback as early as in summer 2015 and should now take concrete steps to ensure that 
the labels of all medically important antibiotics have clearly defined duration limits that are scientifically based 
and consistent with judicious use practices. 

Specific indications
Using antibiotics judiciously requires choosing the right drug for a given health problem,8 which in turn means 
that indications should be specific enough to guide veterinarians. Although most labels indicate usage for a 
specific pathogen or disease, others either do not have clear indications or have ones that are problematic:

 • Maintenance of weight gain: Twenty-three drug labels include indications for the maintenance of weight gain 
during disease or times of stress. In these cases, the antibiotic is used to achieve a production outcome rather 
than to treat or prevent a specific disease. 

 • Prevention or control of early mortality: Seven drug labels include indications in this category. FDA should 
ensure that labels reflect the specific disease behind early mortality.

 • Disease prevention during times of stress: Four drug labels include indications related to this condition. 
Antibiotic use necessitated solely by the presence of stress may be avoidable and needs to be reconsidered. 

 • Questionable disease or condition: In addition to the above examples, some labels specify antibiotic use 
that may not be medically necessary or appropriate. For example, 46 labels include indications related to 
reducing the prevalence of liver abscesses in cattle, which is primarily a management-related condition 
typically caused by grain overload as a result of the feeding regimen. In this case, antibiotic use is not primarily 
directed at ensuring the health and well-being of the animal but at reducing economic losses caused by liver 
condemnation at slaughter, which means the liver cannot be sold for human consumption.9 

Dosage
Using antibiotics judiciously means choosing the right dosage regimen to ensure efficacy and minimize the risk of 
resistance. Not all drug labels, however, provide veterinarians with a clearly defined dosage. For example, of the 
drugs that are not administered via feed or drinking water, almost 25 percent do not specify a narrowly defined 
dosage directly connected to the animal’s weight. In addition, 14 labels for drugs given in feed, four for drugs 
given in water, and 12 for drugs administered through other routes have an excessively wide dosage range.10 (See 
Table 2.) It may not be feasible in all cases to specify a narrow dose tied to the weight of the animal and in some 
instances veterinarians may have to adjust dosages based on the specifics of a case; however, because selecting 
the right dosage is central to ensuring efficacy, labels that do not specify dosage based on an animal’s weight or 
provide for an inordinately wide dosage range should be critically reviewed to ensure they are consistent with 
FDA criteria for judicious use.
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Table 2

Many Antibiotic Labels Include Problematic Dosing Information
After Guidance #213 takes effect, the number of labels without well-defined 
dosages by administration route and food animal species

Feed* Water* Other†

Dosage 
not tied to 

weight

Wide 
dosage 
range‡

Number 
of existing 

labels

Dosage 
not tied to 

weight

Wide 
dosage 
range

Number 
of existing 

labels

Dosage 
not tied to 

weight

Wide 
dosage 
range

Number 
of existing 

labels

If all drug companies only remove growth promotion claims from drug labels

All species§  131 14 150 76 4 106 23 12 141

Chicken 71 0 71 57 0 64 9 2 12

Cattle 53 8 70 4 0 47 11 10 122

Swine 30 6 49 10 1 70 1 0 42

Turkey 18 0 18 39 3 57 9 1 12

Minor food 
animal species 12§ 1 18 0 0 26 2|| 6# 14

If all drug companies withdraw entire drug labels with growth promotion claims   

All species§  50 1 58 75 4 105 23 12 141

Chicken 25 0 25 56 0 63 9 2 12

Cattle 16 0 21 4 0 47 11 10 122

Swine 14 0 18 10 1 70 1 0 42

Turkey 3 0 3 39 3 57 9 1 12

Minor food 
animal species 3§ 1 6 0 0 25 2|| 6# 14

* In compliance with Guidance #213, animal drug sponsors are expected to voluntarily remove growth promotion claims from their labels 
by Jan. 1, 2017. In some cases, drug labels will be altered only to remove the growth promotion claim; in others, drug companies may 
completely remove the affected labels from the market.   

† “Other routes” includes all drugs not captured under feed or water—for example, those administered by injection. 
‡ For the purposes of this analysis, wide dosage ranges are defined as a range that equals or exceeds 100 percent (e.g., 100-200 milligrams 

per kilogram).
§ Labels for chlortetracycline, penicillin, and combinations of neomycin and oxytetracycline, as well as ormetoprim/sulfadimethoxine.
|| Labels for oxytetracycline alone and in combination with neomycin. 
# Labels for ceftiofur. 

© 2016 The Pew Charitable Trusts
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FDA needs to act
According to FDA data, the amount of medically important antibiotics sold for food-producing animals 
increased 23 percent between 2009 and 2014, the most recent year for which data are available.11 It is 
therefore more important than ever that these lifesaving drugs be used judiciously. 

Moreover, because potentially problematic labels will remain after full implementation of Guidance #213, it is 
crucial to take additional steps to address them now. This analysis shows that the problem is manageable and 
identifies the biggest issue areas, which can help FDA decide how to prioritize resources for the review and 
revision of antibiotic labels. For example, because use of feed drugs in ways that deviate from label instructions 
is illegal,12 review of these labels may be a particular priority for FDA. As noted previously, addressing the 
problematic labels described here will not lead to undue treatment shortages for minor food-producing species, 
such as sheep and goats. Only a few of the problematic labels are approved for these species, and in most of 
these cases other treatment options exist. This is vital because treatment options are limited in minor species, 
and inhibiting them further could jeopardize animal welfare. 

FDA has publicly committed to ensuring that labels follow the judicious use of antibiotics in food animals, 
in particular with respect to establishing appropriate durations of use. The agency should go further and 
announce a concrete plan and timeline for making all label revision changes—regarding duration limits and 
other aspects of appropriate use—as quickly as possible and follow through accordingly. 

Methodology 
Data source. FDA provided Pew a data set in March 2016, consisting of drug label information for all medically 
important animal antibiotics approved for use in food-producing species in the U.S., including currently 
marketed drugs and those not being marketed. The data were sourced from the database informing the 
Animal Drugs @ FDA website. Additionally, the analysis incorporated supplemental data, also sourced from 
FDA’s animal drug database, in August 2016. Notably, there can be a delay between when changes, including 
withdrawals, are made to labels and when they are reflected in relevant databases. Therefore, data searches in 
other databases (e.g., Food Animal Drug Residue Avoidance & Databank) may yield slightly different results. 

Data coding. Coding was complicated by the fact that the same product may be approved for a variety 
of indications in several species. To standardize counting, each unique combination of New Animal Drug 
Application (NADA) number for pioneer drugs, or Abbreviated New Animal Drug Application (ANADA) 
number for generics, and species was counted as a label. Each label was coded for dosage, duration, and 
indication using a set of categorical variables. If a label consisted of multiple indications (potentially with 
separate dosages and durations for each one), coding was based on the least-defined value excluding growth 
promotion indications (labels containing growth promotion uses were counted separately, and all of these 
claims were excluded from the analysis). The values were not necessarily linked by indication, meaning that 
values coded for dosage and duration may be associated with different indications on the same label. 

Growth promotion labels. In compliance with Guidance #213, animal drug sponsors are expected to voluntarily 
remove growth promotion claims from their labels by Jan. 1, 2017. No growth promotion claims were included 
in this analysis. In some cases, drug companies may completely remove the affected labels from the market; 
in others, drug labels will be altered only to remove the growth promotion claim. To evaluate the likely label 

http://www.accessdata.fda.gov/scripts/animaldrugsatfda/
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landscape after Jan. 1, drug labels that include growth promotion claims were identified separately from those 
that do not; this permits a separate analysis for theoretical situations in which every affected drug company 
completely removes affected labels from the market and companies remove only growth promotion claims and 
otherwise keep all of the labels unaltered. 

Dosage. Dosages were categorized by whether they were tied to animal weight. Labels were grouped by whether 
weight was presented as a single value or a range. Labels indicating that a single dose be given to newborn 
animals were considered tied to the weight of the animal. Labels with a narrow dosage range were defined as 
those with less than 100 percent variance and tied to the weight of the animal. Labels with wide dosage ranges 
were defined as those with greater than 100 percent variance and were tied to the weight of the animal. 

Combination products. Products that contained two or more active ingredients were coded based on the medical 
importance of the antibiotics: If the product had two medically important antibiotics, the label was coded 
accordingly; if the product contained one medically important antibiotic and one or more other active ingredients 
(e.g., non-medically important antibiotics; nonsteroidal anti-inflammatory drugs), the label was coded based on 
the medically important antibiotic only.

Data analysis. Numbers of labels for the various categories displayed in the summary tables were counted 
manually. Separate counts were included for cattle, chicken, turkey, swine, and minor food animal species, such 
as sheep and goats. If labels had the same NADA/ANADA number but were associated with different species, 
each label was counted separately. Duplicate labels (multiple entries with the same NADA/ANADA number and 
species) were removed.

Specific label considerations: 

 • Feed drugs are those labeled “Medicated feed” or “Type A medicated feed.”

 • Water drugs are a subset of those with “Liquid,” “Liquid (solution),” “Powder,” and “Soluble powder” dosage 
forms with “Oral,” “Oral via drinking water,” and “Per os” administration routes. For drugs in these categories, 
label instructions were reviewed for the specification of the administration in water, and only those products 
with clear instructions for use in drinking water were counted as water drugs. 

 • Other routes of administration. This category included all labels not captured under feed or water drugs. 
Notably, labels that specified use for drenching and/or use in drinking water were counted as water drugs, and 
labels that specified use only for drenching were captured under the “other routes” category.

 • Labels with no instructions. Several labels were found to have no usage information on label indications. After 
cross-checking with Animal Drugs @ FDA, these labels have information only on tolerances and no instruction 
on how to use the drug.

 • Withdrawn drugs. Drugs voluntarily withdrawn by sponsors were identified using FDA’s Section 6.0—
Voluntary Withdrawal list (January 2016) from the Approved Animal Drug Products (Green Book).13 

 • Quality control. Pew staff duplicated all steps of data coding and analysis to ensure quality control. After the 
data were coded, values were compared and discrepancies resolved. Then, all data were independently cross-
checked by a third Pew staff person. The data set was cross-checked with Animal Drugs @ FDA.

http://www.accessdata.fda.gov/scripts/animaldrugsatfda/
http://www.accessdata.fda.gov/scripts/animaldrugsatfda/
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