
                                                                                    
 

 

March 13, 2017 

 

Division of Dockets Management (HFA-305) 

Food and Drug Administration 

5630 Fishers Lane, Room 1061 

Rockville, Maryland  20852 

 

RE:  FDA-2016-D-2635, The Judicious Use of Medically Important Antimicrobial Drugs in 

Food-Producing Animals, Establishing Appropriate Durations of Therapeutic 

Administration, Request for Comments 

 

     The National Cattlemen’s Beef Association (NCBA), the oldest and largest national trade 

association for cattlemen and women in the United States, in collaboration with the bovine 

veterinary medical groups, the Academy of Veterinary Consultants (AVC), and the American 

Association of Bovine Practitioners (AABP) as well as with the National Milk Producers 

Federation (NMPF), representing dairy producers and their cooperatives which produce the 

majority of the milk supply for the United States (U. S.),  all appreciate the opportunity to 

provide comments to the request by the Food and Drug Administration (FDA) for information 

concerning the establishment of appropriately targeted durations of use for the medically 

important antimicrobial drugs administered in the feed or water of food-producing animals for 

therapeutic purposes. Through voluntary Guidance for Industry (GFI) #213, FDA defines the 

uses that are associated with the treatment, control, and prevention of specific diseases to be 

therapeutic uses that are necessary for assuring the health of food-producing animals. 

     FDA, in the notice for information published in the Federal Register on September 14, 2016, 

requests specific duration of use information for the following diseases in cattle:  anaplasmosis, 

bacterial enteritis, liver abscesses, and pneumonia and for the following antimicrobial drugs:  

chlortetracycline, oxytetracycline, tylosin, neomycin with oxytetracycline and 

virginiamycin. We understand that FDA’s questions concerning the practices for establishing 

duration of use for the above-listed medically important antimicrobial drugs used in food-

producing animals are being advanced as part of the agency’s efforts to protect public health and 

promote judicious antimicrobial drug uses. In seeking improvements with antimicrobial 

stewardship, FDA has broad authority to ensure the safety and use of antimicrobial drugs in 

animal agriculture. At the same time, FDA does not have the authority to regulate animal 

husbandry, farming activities, or the practice of veterinary medicine. Antimicrobial stewardship 

and the responsible use of antimicrobial drugs is dependent upon the cooperation and 

collaboration of multiple stakeholders. Flexibility in labeling allows veterinarians, who hold the 

primary oversight responsibility for antimicrobial drug use, to make appropriate risk-based 
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treatment decisions that address the multiple variables often present for disease risk. Producers 

are very willing to work closely with their veterinarians to follow prescribed veterinary treatment 

protocols that result in disease control and eradication1.  

     As stakeholders, we understand and appreciate that the development of antimicrobial duration 

of use recommendations, when there is no duration of use on the existing label, represents an 

evolving science. Modern animal agriculture is highly innovative and has a proven record of 

benefiting from the adoption of new technologies. Currently, there are many promising 

antimicrobial alternatives under investigation and we await the approval for use of many of these 

alternative agents in cattle. At the same time, the arbitrary assignment of antimicrobial use 

durations, without reasonable alternatives or demonstrated effective durations for use, presents a 

threat to animal health that is not acceptable.    

     We all recognize the need for responsible antimicrobial drug use in food-producing animals to 

protect public health and to ensure that animal health technologies remain viable for the future. 

Beef producers have incorporated antimicrobial stewardship guidelines into our industry-driven 

Beef Quality Assurance (BQA) program. Currently, the BQA program includes a separate 

manual, Antibiotic Stewardship for Beef Producers2, designed to provide an easily referenced 

source of best practices for antimicrobial drug use in the cattle industry. Antibiotic stewardship 

has been a commonsense practice adopted by beef producers since before the start of the BQA 

program; the first Beef Producers Guide for the Judicious Use of Antimicrobials in Cattle was 

adopted well over 25 years ago.  

     Likewise, dairy producers have incorporated antimicrobial stewardship guidelines in the 

industry-driven National Dairy FARM Program: Farmers Assuring Responsible Management. 

For nearly 30 years, the U.S. dairy industry has focused educational efforts on the judicious use 

of antimicrobial drugs through the annual publication of the National Dairy FARM Milk and 

Dairy Beef Drug Residue Prevention Reference Manual3. The National Dairy FARM Animal 

Care Manual details guidelines and best practices for all dairy cattle care issues and includes 

requirements for a Veterinarian-Client-Patient-Relationship and a Herd Health Plan, both of 

which are important for the U.S. dairy industry’s antimicrobial stewardship program4.      

     For cattle producers, beef quality depends upon raising healthy cattle and calves and 

producing a safe and wholesome food product. In the National Beef Quality Audit (2011), 

ninety-six percent of producer respondents believed that they could influence beef quality 

through activities such as preventive health care practices for cattle5. Antimicrobial drugs are 

only one tool used by producers and their veterinarians to prevent, control, and treat animal 

diseases. For drug labels with no defined duration of use, the duration of use of medically 

important antimicrobial agents used in food-producing animals is most often established through 

the advice of a veterinarian after completing an evaluation of the factors for disease risk. In the 

National Beef Quality Audit (2011), ninety percent of responding producers reported having a 

working relationship with a veterinarian. 
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     As outlined in FDA’s GFI #213, the agency believes that it is important to include veterinary 

oversight in the use of the medically-important antimicrobial drugs in the feed or water of food-

producing animals. Veterinarians play a critical role in the diagnosis of disease and in the 

decision-making process related to instituting measures to prevent, control, and treat disease. 

FDA states in GFI #213, “The judicious use of medically important antimicrobial drugs in feed 

or water of food-producing animals needs the scientific and clinical training of a licensed 

veterinarian.”6. We would contend that the need for veterinary oversight for antimicrobial use 

expressed by FDA also applies to the need for veterinary expertise and clinical judgment to be 

freely applied to the questions of duration of use for antimicrobial drugs in feed or water through 

available flexibility in labeling for the defined duration of use. A drug label cannot always 

adequately define the particular time of disease risk for all disease situations and assess the 

involved variables in order to consistently achieve optimal patient outcomes. Furthermore, in the 

case of antimicrobial use in the feed of food-producing animals, extra-label drug use is not 

permitted and prescriptive drug labeling for duration of use, without clear guidance on the 

optimal duration, could serve to adversely constrain veterinary clinical judgments. The critical 

variables in determining a specific duration of therapy are best evaluated by the prescribing 

veterinarian working individually with the producer to achieve successful disease management.  

     One Health recognizes that the health of people is connected to the health of animals and the 

environment. Successful public health interventions require the cooperation of human, animal, 

and environmental health communities. Healthy animals result in wholesome and safe food for 

consumers. Maintaining optimal animal health involves the prevention, control, and treatment of 

animal diseases. The September 2014 President’s Council of Advisors on Science and 

Technology (PCAST) Report to the President on Combating Antibiotic Resistance comments on 

the importance of disease prevention:  “Disease prevention is a laudable goal. Prevention of 

infection in animals can improve food safety for humans....”7 Additionally, FDA’s Center for 

Veterinary Medicine (CVM) has stated that preventive antimicrobial use is appropriate when: (1) 

there is evidence that the drug will be effective in treating the particular disease, (2) such 

preventive use is consistent with accepted veterinary practice, (3) the use is intended to address 

particular bacteria, (4) the use is appropriately targeted to animals at risk of developing a specific 

disease, and (5) there are no reasonable alternatives for intervention.8 Several of the drug 

indications and antimicrobial drugs requested for review in the FDA’s notice for information 

meet these criteria for appropriate use and are frequently involved in the prevention or control of 

animal diseases. In investigating targeted uses, it should be noted that limiting the availability of 

medical interventions to prevent and control animal diseases on the farm will directly impact 

global food security and safety as well as animal and human health.9  As the drug indications for 

which the agency has requested information each represent unique disease management 

challenges, we have provided the information in a disease-by-disease response below, followed 

by a synopsis of the research evidence for specific durations of antimicrobial use. 
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Anaplasmosis 

Bovine anaplasmosis, caused by the rickettsial organism Anaplasma marginale, infects 

the erythrocytes (red blood cells) of cattle and other ruminants10.  Infected erythrocytes are 

destroyed by the host immune system resulting in anemia.  Severity of clinical signs increases 

with the age of the animal; in cattle less than 2 years of age, clinical disease is generally mild. In 

older animals, clinical signs are generally more severe and may include icterus, fever, abortion, 

weight loss, and mortality rates of up to 49% in naïve adult cattle.  While surviving animals 

become immune to reinfection, they remain persistent carriers for life and serve as an important 

reservoir for infecting other animals11. 

Bovine anaplasmosis is primarily transmitted through biological vectors (ticks)12 and 

distribution of the disease is strongly associated with the geographical and seasonal presence of 

ticks.  The disease is endemic in tropical and subtropical areas worldwide13.  In the United 

States, bovine anaplasmosis is enzootic throughout the southern Atlantic and Gulf Coast states, 

as well as several Midwestern and Western states.  Cases of bovine anaplasmosis have been 

reported in almost every state of the continental U.S.14.   However, biological vectors are not the 

only means of transmitting anaplasmosis, as mechanical transmission through other biting 

insects15 and blood-contaminated instruments (needles, tattooing instruments, ear tagging 

devices) used for routine animal husbandry practices has been demonstrated16,17. 

Currently in the United States, oral chlortetracycline products are approved without a 

defined duration of use for “control of active infection of anaplasmosis”.   There are no oral 

tetracycline products approved in the United States for elimination of the anaplasmosis carrier 

state18 and use of injectable products to clear persistent carriers has not consistently proven to be 

effective19.  While some published experimental studies have claimed to successfully clear the 

anaplasmosis carrier state through in-feed administration of chlortetracycline, many of the 

regimens used are not approved in the United States and are therefore prohibited by U.S. law20.  

Outside the United States, imidocarb and gloxazone are used for the treatment of anaplasmosis in 

cattle.  However, neither product is approved by the U.S. Food and Drug Administration for use 

in cattle and there are clinical concerns with the use of both compounds; Imidocarb (Imochem-

1201) requires a lengthy slaughter withdrawal period of 90 days in cattle21, while toxicity to the 

animal host is high with gloxazone22.   

Typically, duration of therapy with in-feed chlortetracycline for control of bovine 

anaplasmosis would be prescribed based on the period of risk for infection.  This assigned 

duration would primarily reflect the length of the vector season for a herd in a given 

geographical area, i.e. in some areas the vector season may be a few months, while in other areas 

ticks are found throughout the year, therefore, therapy for control may consist of year-round 

chemoprophylaxis.  Additionally, the “vector season” for a particular geographic area is not a 

static situation.  There are reports that tick vector ranges are expanding into new geographical 

                                                           
1 Imochem-120, interchemie, The Netherlands 
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areas, presumably due to climatic change23.  These climate-vector trends were recently supported 

in an analysis of anaplasmosis diagnostic submissions in Kansas, where minimum land surface 

temperature, diurnal temperature range (difference between daily minimum and maximum 

temperatures) and relative humidity were found to be significantly associated with increasing 

cases of bovine anaplasmosis24.  Veterinarians and cattlemen would also consider the possibility 

of naïve cattle moving into the herd and the risk of mechanical transmission outside the vector 

season when selecting an appropriate duration of chlortetracycline for control of bovine 

anaplasmosis.   

There are few effective alternatives to antimicrobial therapy for the control of 

anaplasmosis in the U.S. cattle industry.  Other than tetracycline antimicrobials, control 

strategies utilized worldwide with varying degrees of success include intensive arthropod vector 

control, immunization against both the rickettsial pathogen and the arthropod vector and 

maintenance of Anaplasma marginale-free herds25.     

There are a number of disadvantages to using intensive tick control by means of acaricide 

(pesticide) application.  To maintain adequate control of the arthropod vectors, frequent pesticide 

application (up to 52 times per year) is used in areas such as South Africa where the disease is 

enzootic26.  Beyond the obvious environmental impact of frequent pesticide use, this practice 

reduces the overall level of immunity resulting in a herd that is more susceptible to disease 

introduction or reintroduction.  If tick control measures fail, either due to disruption of acaricide 

application or the development of acaricide resistance27 or if mechanical transmission occurs via 

other insect vectors or surgical, tagging, or tattooing instruments, a clinical outbreak of 

anaplasmosis is likely. 

Vaccination, against both the infectious organism, Anaplasma marginale, as well as the 

tick vectors, has been used to a limited extent to control this disease worldwide.  In the United 

States, there was an avirulent, live vaccine conditionally licensed by the USDA28, however, this 

vaccine is no longer available.  A killed experimental vaccine is currently available by special 

approval, however early versions of the vaccine were contaminated by bovine cells and 

reportedly induced serious adverse events (neonatal isohemolytic anemia) in calves that ingested 

colostrum from immunized cows.  The ability of vaccines to provide cross protection against 

different strains of Anaplasma marginale has also been shown to be of limited benefit29.  A 

recombinant vaccine that induced host immunity to the tick gut antigen Bm86 was developed in 

the 1990s.  Although not currently available in the U.S., field experiences in Cuba, Australia and 

Mexico with this vaccine have shown promise in decreasing tick burdens and reducing the use of 

acaricides30. 

 As a sole control measure, maintaining an anaplasmosis-free herd status has not proven to 

be an effective management strategy for this disease, primarily due to poor sensitivity of most 

diagnostic tests for animals in the early stages of infection31.  Without sufficiently sensitive 

diagnostic tools, new additions to a herd cannot be adequately screened prior to introduction into 
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the group. Biosecurity measures alone also fail to provide complete protection as the insect 

vectors easily cross fences and boundaries between infected and non-infected herds. 

 Anaplasmosis is a threat to U.S. cattle production with no effective, USDA or FDA-

approved alternatives to antibiotics for control of this disease.  While A. marginale can infect 

cattle of all ages and production classes, the need for antimicrobials to control clinical 

anaplasmosis in a specific group is highly dependent on a variety of risk factors.  A label-defined 

duration of use that does not allow veterinarians flexibility to consider these factors will, 

invariably, result in antimicrobial exposures that are longer than necessary in some herds, while 

shorter than necessary in others. 

Bacterial enteritis 

Enteritis, commonly referred to as “scours”, is one of the leading causes of mortality in 

pre-weaned beef and dairy cattle in the United States32.  While enteritis can be caused by an 

array of parasitic, viral and bacterial pathogens, Escherichia coli is a significant cause of diarrhea 

in young cattle. When Escherichia coli is the primary cause of enteritis, calves are generally 

between 1 day and two weeks of age33, but cases have been documented in calves as old as 4 

months of age34.  Additionally, studies have demonstrated that regardless of animal age and 

etiology, Escherichia coli bacterial numbers are greatly increased in the small intestines of calves 

with naturally occurring diarrhea35.  Increased numbers of coliform bacteria in calves with 

diarrhea has been associated with altered small intestinal function, morphologic damage and 

increased risk of bacteremia36. 

Clinically, young calves afflicted with E. coli enteritis will have profuse, watery diarrhea.  

In the early stages of the disease, calves rapidly become dehydrated, resulting in weakness, 

hypothermia, tachycardia or bradycardia, and if left untreated, death from shock and heart 

failure37.  In most situations, bacterial enteritis is sporadic within a herd and individual animals 

are treated with supportive measures consisting of maintaining hydration and an adequate plane 

of nutrition until the condition resolves.  However, antimicrobial therapy of groups of calves may 

be indicated when conditions such as inclement weather or poor colostral intake result in 

overwhelming pathogen load in the environment or low levels of overall immunity within a 

group, respectively.  Typically, duration of therapy in these cases would be short (days to a few 

weeks) and therapy would be discontinued when initiating factors subside. 

In cattle production, the primary alternative to antimicrobial therapy of bacterial enteritis 

in calves has been, and will continue to be, prevention programs focused on vaccination of late 

gestation cows to enhance colostral immunity, ensuring the adequacy and quality of colostrum 

intake and decreasing the load of enteric pathogens in the environment through hygiene and 

pen/pasture management38,39,40.  While immunization of dams with E. coli bacterins has been 

shown to protect calves from experimental colibacillosis disease challenge41, handling of 

pregnant cows is logistically difficult42, as is ensuring ingestion of colostrum by newborn calves.  

Management practices to reduce the environmental pathogen load have been widely adopted by 
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the cattle industry, however, pasture conditions / hygiene are often dictated by unpredictable 

weather patterns. 

Currently, a bovine coronavirus-Escherichia coli antibody product2 is approved as an aid 

in the reduction of morbidity and mortality from scours caused by K99+ E. coli.  The primary 

limitation of this alternative is that, to be effective, it must be administered to the calf within the 

first 12 hours after birth; a requirement that limits the product’s utility in pasture-based 

operations where calves are often born unattended. 

Bacteriophages have been investigated as an alternative therapy for bacterial enteritis in 

calves and other veterinary species43,44.  In experimental studies, phage treatment within 8 hours 

of bacterial challenge reduced mortality associated with neonatal diarrhea; phage treatment at the 

onset of clinical signs did not provide the same level of protection.  Although timing has an 

impact on the clinical efficacy of bacteriophage therapy, the primary limitation of phages as an 

alternative to antimicrobials is their specificity for particular bacterial subtypes.  In these studies, 

bacterial isolates were recovered post-therapy that were “resistant” (bacterium-phage 

mismatched) to the administered phages.  Other disadvantages to bacteriophages are that they: 

require a favorable phage-target bacterium ratio [multiplicity of infection], must be administered 

parenterally to be effective, and could potentially transduce unwanted genes to zoonotic 

pathogens45. 

Competitive enhancement strategies, such as probiotics and prebiotics use the activities 

of the native microbial ecosystem against pathogens.  Probiotics are live microorganisms that 

must adhere to and colonize the gastrointestinal tract, resulting in antagonism against pathogenic 

bacteria.  A prebiotic is a non-digestible food ingredient that selectively stimulates the growth of 

native probiotic bacteria46. Investigations regarding the use of these technologies in cattle has 

primarily been to increase production efficiency and reduce the transmission of food-borne 

pathogens, specifically Escherichia coli O157:H7, rather than treatment or prevention of animal 

enteric disease47.  Data to support the widespread use of probiotics as therapeutics in both human 

and veterinary medicine have not been definitive, and currently, these compounds are not 

market-ready for enteric disease therapy indications48,49.  In studies where probiotics reduced the 

incidence of diarrhea, the product was administered daily to young calves; this poses a 

significant logistical challenge that would likely impede the adoption of this alternative for 

pasture-based beef operations.  The use of prebiotics in cattle has seen even more limited uptake 

due to the density and diversity of the rumen microbial population compared to monogastric 

animals, the expense of these products and the ability of the ruminant digestive tract to degrade 

currently utilized prebiotic compounds45.   

Antimicrobial therapy is a valuable tool to manage bacterial enteritis when uncontrollable 

factors, such as weather or calf immunity, result in outbreaks of the disease.  In these situations, 

the epidemiologic progression of disease through the group will vary considerably depending on 

                                                           
2 First Defense®, Immucell Corp., Portland, ME 
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resolution of the inciting factors and how quickly infection control practices can be implemented.  

Any label-specified duration of therapy should allow for flexibility to consider these factors.   

Liver Abscesses 

The precise mechanism by which liver abscesses occur is complex and not completely 

understood. Several studies have demonstrated a strong association between the incidence of 

rumen lesions and liver abscesses50,51.  It is generally accepted that rapid fermentation of grains 

results in ruminal acidosis which, in turn, leads to rumenitis and disruption of the protective 

surface of the rumen.  This disruption allows bacteria to penetrate the rumen wall and access the 

portal circulation, whereby they are filtered by the liver leading to abscess formation52.  Given 

that grain diets are a risk factor for the development of ruminal acidosis, the incidence of this 

disease is highest in feedlot cattle; however, dairy cattle and other ruminants are also at risk for 

development of liver abscesses53. Liver abscesses pose significant animal welfare and economic 

concerns to the beef industry in the United States, as approximately 20% of livers are condemned 

at slaughter primarily due to liver abscesses54. 

 

Bacterial cultures of bovine liver abscesses generally yield polymicrobial growth with a 

predominance of anaerobes. Fusobacterium necrophorum, an opportunistic pathogen that 

normally inhabits the ruminant gastrointestinal tract, is considered the primary bacterial agent.  

Trueperella (Arcanobacterium) pyogenes is often isolated along with Fusobacterium 

necrophorum from liver abscesses, as well as a variety of other anaerobic and facultative 

bacteria55. 

Currently, chlortetracycline, neomycin with oxytetracycline, oxytetracycline, tylosin and 

virginiamycin are approved without a defined duration of use in the United States for “reduction 

of incidence of liver abscesses” or “reduction of liver condemnation due to liver abscesses”.  The 

use of feed grade antimicrobials in the production setting has been shown to significantly reduce 

the incidence of liver abscesses in cattle56,57,58,59.  As liver abscess development is associated 

with consumption of high grain diets and ruminal acidosis, these antimicrobials are generally 

administered continuously to cattle throughout the confined feeding stages of beef production.  

As antimicrobial stewardship practices within the beef industry have continued to evolve, 

the use of these antimicrobials throughout the entire feeding period has come into question.  In 

2004, an application was filed with the U.S. Patent office by JL Montgomery that protected a 

particular feeding program to increase beef production and reduce the incidence of liver 

abscesses, while reducing the total use of macrolide antibiotics (tylosin)60.  The patented feeding 

method uses a combination of an ionophore (an antibiotic class not used in human medicine) and 

a macrolide until the final 20-40 days of the feeding period, at which time the antibiotic 

combination was removed and replaced with zilpaterol (a ẞ-agonist).   Data presented in the 

patent application demonstrate a statistically significant reduction in the prevalence of liver 

abscesses at slaughter with this feeding program.  The beef industry is also anticipating the 
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results of several industry-funded field studies that are near completion, evaluating the potential 

for alternatives to antimicrobials and current dosing regimens that may prove efficacious in 

controlling liver abscesses in cattle. 

Prevention of liver abscesses has traditionally been based on the use of: 1) antimicrobial 

feed additives, 2) vaccination, and 3) nutritional management as alternatives to antimicrobials53.  

Vaccination against Fusobacterium necrophorum to reduce the incidence and severity of liver 

abscesses in cattle has been intensively studied, with published study results generally equivocal.  

In one study, vaccination with a crude leukotoxin vaccine was associated with a reduced 

incidence, but not severity, of experimentally- induced liver abscesses61.  In two separate studies, 

an Arcanobacterium (now Trueperella) pyogenes / Fusobacterium necrophorum bacterin-toxoid 

reduced the incidence and prevalence of liver abscesses.  The reduction in liver abscesses was 

comparable to tylosin-treated calves when the natural challenge was mild; however, tylosin was 

statistically better at reducing liver abscess prevalence under severe challenge62.  In yet another 

study comparing two commercially available products: 1) a Fusobacterium necrophorum 

bacterin and 2) a bacterin-toxoid containing inactivated Fusobacterium necrophorum leukotoxin 

/ Arcanobacterium (now Trueperella) pyogenes pyolysin, both failed to reduce either the 

incidence or severity of liver abscesses in a production setting63. 

Because of the strong association between liver abscesses and ruminal acidosis, various 

nutritional management strategies, such as, gradual adaptation to high-grain diets, feeding 

multiple times per day, providing adequate bunk space and increasing the roughage content of 

the diet, have been adopted by the feedlot industry64.  While nutritional management as a disease 

prevention strategy cannot be understated, there is a lack of consensus as to the specific 

recommendations, i.e. type of roughage, amount of roughage in the diet and timing (in regard to 

the feeding period) of roughage feeding that will optimally reduce the incidence of liver 

abscesses65.  To date, nutritional management strategies have not been developed that can match 

the effectiveness of antimicrobials in reducing liver abscesses. 

Our understanding of the pathogenesis of liver abscesses in cattle is still incomplete, 

which has hampered efforts to completely define periods of risk for disease and limited the 

ability to design effective alternative interventions.  As research efforts continue to close these 

knowledge gaps, refined durations of therapy can be evaluated.  Assigning durations of use for 

control of liver abscesses outside of a science-based approach poses an unnecessary risk to both 

animal and human health. 

Pneumonia 

Pneumonia, also known as bovine respiratory disease (BRD), is one of the leading 

causes of morbidity and mortality in cattle, affecting approximately 16% of feedlot calves and 

12% of unweaned dairy heifers in the United States66,67.   While the underlying pathophysiology 

of this disease is complex, pneumonia develops following periods of stress induced by multiple 
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factors such as; transport, comingling (mixing cattle from different sources), dietary changes, 

rapid weather changes and exposure to respiratory pathogens.  These factors predispose cattle to 

infection by any number of bacteria, however, Mannheimia haemolytica, Pasteurella multocida 

and Histophilus somni are considered the primary bacterial organisms responsible for 

pneumonia68.  Clinical signs of pneumonia in cattle range from mild lethargy, inappetance, 

increased nasal discharge and slightly increased respiratory effort to severe respiratory distress 

and acute death69.  Early signs of disease are mild and non-specific, making proper diagnosis of 

pneumonia in cattle a serious challenge to treatment and control efforts70,71.  When an outbreak 

of BRD occurs, initial cases generally appear at 7-10 days after calves arrive in a feedlot, with 

peak disease incidence at day 20.  For dairy animals, development of BRD is less predictable, 

but risk is also associated with periods of stress, such as weaning and transport.  These disease 

timelines can be altered significantly by previous immunization, movement through multiple 

procurement settings or continued introduction of animals into the group72. 

Chlortetracycline is approved for use in feed for “control of bacterial pneumonia 

associated with shipping fever” without a defined duration of therapy.  A Canadian study 

demonstrated that inclusion of a chlortetracycline / sulfamethazine combination product in the 

ration for the first 56 days of feeding significantly reduced bovine respiratory morbidity rate, 

first relapse rate and chronic pneumonia rate73.  In a recent study, in-feed administration of 

chlortetracycline for 5 days significantly reduced animal morbidity, while also reducing the use 

of antibiotics deemed critically important to human health without increasing the occurrence of 

antibiotic-resistant E. coli74.  A 5 day regimen of chlortetracycline would be the most common 

duration for control of bacterial pneumonia, owing to the fact that some chlortetracycline 

products3 currently carry this label duration.   

Improved biosecurity and enhanced immunity of the individual animal have been 

proposed as means to replace antimicrobials or reduce the amount of antimicrobials used for 

treatment and control of pneumonia in cattle production.  Vaccines are used widely in the beef 

and dairy industry to protect against the viral pathogens that often initiate pneumonia in cattle 

and a recent meta-analysis confirmed that use of these vaccines does decrease the risk of BRD 

morbidity in natural exposure trials75.  According to the most recent National Animal Health 

Monitoring System (NAHMS) survey for beef, 96% and 92% of cattle were vaccinated against 

respiratory diseases at arrival in large (>1,000 head) and small feedlots, respectively76,77.  

However, generation of a protective immune response following vaccination is not immediate 

and a recent review highlights that the timing of and conditions in which vaccines are 

administered is critical to their effectiveness78.  While the NAHMS survey reported that some or 

all of the cattle were vaccinated prior to arrival in a high percentage (>85%) of large feedlots, 

less than 30% of survey respondents perceived pre-arrival vaccination as “extremely effective” at 
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reducing morbidity and mortality in the feedlot.  Likewise, the majority of dairy operations 

vaccinate heifers to immunize against the viral pathogens of bovine pneumonia79.     

The evidence for efficacy of bacterial vaccines (bacterins) to reduce the risk of morbidity 

associated with bovine pneumonia is not as convincing, with many studies demonstrating little to 

no effect on BRD80,81,82.  These conclusions were supported by a meta-analysis evaluating the 

effectiveness of BRD bacterins in feedlot cattle where the data trended toward “no effect” when 

these vaccines were administered on arrival83. 

Recently, a DNA-liposome immunostimulant4 was introduced as an antibiotic alternative 

to aid in the treatment of bovine pneumonia when administered at the time of a perceived stress 

event.  This product was shown to statistically reduce lung lesions and mortality from BRD in 

induced-disease models84.  As this immunostimulant product is relatively new to the commercial 

market, experiences under typical conditions are somewhat limited.  The product did not 

negatively affect growth or feeding behavior in one study85.  In a different study evaluating the 

health and performance effects of the immunostimulant in combination with delayed vaccination 

and antimicrobial use for control on arrival, this immunostimulant tended to reduce BRD 

mortality over the entire feeding period86. 

Another alternative that holds potential to replace or reduce the use of traditional 

antimicrobial therapy is utilizing genetic technology to increase disease resistance of the host 

animal.  One report has suggested that while the overall heritability of BRD is low, the estimates 

of heritability were higher as disease incidence increased87.  Results of studies from a USDA – 

CAP grant identified the specific loci associated with host susceptibility to bovine respiratory 

disease88.  While this approach is promising, a genetic test for pneumonia susceptibility is not 

currently available to cattle producers.  Alternatively, but even further from commercialization, 

is the possibility of using transgenic technology to develop disease resistant cattle.  This 

approach was used to develop dairy cattle that express lysostaphin (an antimicrobial peptide) in 

the milk to resist Staphylococcus aureus infection89; however, the development (and consumer 

acceptance) of transgenic beef to resist pneumonia is not likely in the near future. 

Bovine respiratory disease is the most significant disease affecting cattle health and 

production in the United States.  Until effective alternatives to antimicrobials can be developed, 

approved and commercialized, antimicrobial therapy will be essential to treat these bacterial 

infections.  The differences in cattle production settings and presence or absence of inciting risk 

factors create many unique situations in which pneumonia can develop.  Any label-specified 

duration of therapy should address the complex, and different, situations in which this disease 

may be encountered.  
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Pros / Cons of a Defined Duration of Use 

While a label-defined duration of use could be beneficial in providing guidance for 

prescribing veterinarians as to the dosing duration that maximizes therapeutic efficacy for 

anaplasmosis, bacterial enteritis, liver abscesses and pneumonia and might also minimize the 

development of antimicrobial resistance for both target pathogens and zoonotic commensal 

bacteria, the specified duration must be firmly established by the findings of clinical research and 

pharmacokinetic studies.  Any science-based label duration should also be appropriately worded 

to address the variety of cattle production systems and situations in which these products are 

used without risk to animal health and welfare.   

The disadvantage to imposing a label-defined duration is that there is very little scientific 

evidence to support specific durations of therapy that minimize the development of antimicrobial 

resistance in either veterinary or human medical literature.  Some of those studies are 

summarized here to highlight the paucity of data available to producers, veterinary practitioners 

and pharmaceutical manufacturers regarding optimal durations of antimicrobial therapy. 

In a meta-analysis of randomized clinical trials (RCTs) comparing short-course to long-

course antimicrobial therapy for acute pyelonephritis in humans, there were no significant 

differences in efficacy or safety outcome between short- and long-courses of therapy, suggesting 

that shorter courses could be used without negatively impacting patient outcome90.  However, 

there were only 4 RCTs that met the criteria for inclusion in the meta-analysis.  Unfortunately, 

there was significant heterogeneity within the RCTs as the antimicrobials studied and definition 

of short and long courses were different among the 4 trials; thus, failing to identify an optimal 

duration for a specific antimicrobial, leading only to the conclusion that there was no significant 

difference between short and long courses of therapy.  Similar meta-analyses of acute bacterial 

sinusitis91 and community-acquired pneumonia92,93 have led to similar conclusions and are 

constrained by similar study limitations.  But not all clinical trials support the use of shorter 

durations of therapy.  Hoberman, et al. demonstrated that treating otitis media in young children 

for 5 days vs. 10 days resulted in higher rates of clinical failure with no significant reduction on 

the emergence of antimicrobial resistance94. 

Using an in vitro infection model, researchers evaluated the effects of both exposure and 

duration of therapy on the emergence of an antimicrobial resistant population of Staphylococcus 

aureus during therapy with a fluoroquinolone (garenoxicin)95.  In this study, both low exposure 

(AUC:MIC=100) and high exposure (AUC:MIC=280) dosing regimens led to a reduction in the 

total bacterial population from days 0 through 5.  However, after day 5, the high dose regimen 

continued to reduce the total population of Staphylococcus aureus in the culture system, while 

regrowth was seen in the low dose regimen between days 5 through 10.  Further analysis of the 

late stage growth in the low dose regimen confirmed the presence of efflux-pump mediated 

antimicrobial resistance.  From this study, the authors concluded that if low exposure dosing 

regimens were used, a shorter duration (96 hrs) would minimize the selection of resistant 
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organisms.  Whether this recommendation would or would not apply to other antimicrobials and 

bacterial organisms has yet to be determined. 

In veterinary medicine, the literature to support an optimal duration of antimicrobial 

exposure is equally scarce.  In one study, researchers compared the effectiveness of 1 day versus 

4 consecutive days of antimicrobial therapy in reducing surgical site infections of calves 

undergoing umbilical hernia repair96.  In this study, calves receiving the longer duration (4 day) 

antimicrobial regimen had significantly fewer surgical infections.  In contrast, a study evaluating 

3 day versus 5 day post-surgical antibiotic regimens for horses undergoing exploratory celiotomy 

found no statistical difference in the occurrence of incisional infections; thus concluding that the 

longer duration of therapy was not beneficial97.   Westropp et al. compared a traditional, 14 day 

regimen of amoxicillin-clavulanic acid to a 3 day regimen of enrofloxacin for treating 

uncomplicated urinary tract infections in dogs98.  Although duration of therapy was confounded 

by antimicrobial class in this study, the authors were able to demonstrate non-inferiority of the 

shorter duration of therapy.  While direct comparisons of studies with different host species, 

disease indications and antimicrobials are of limited value, this comparison highlights the 

difficulty of assigning a defined duration of therapy to adequately address the variety of 

production systems in beef and dairy operations.  

While these studies generally support shorter durations of therapy, information to support 

a specific duration of therapy for anaplasmosis, enteritis, liver abscesses and pneumonia is 

currently lacking.  Given the in-feed administration of some of these products, any extra label 

use (including off label duration) is strictly prohibited, therefore a specified label duration must 

be explicitly followed.  Furthermore, as of 1 January 2017, any use requires authorization by a 

licensed veterinarian through a veterinary feed directive (VFD) order.  In keeping with the 

requirements for VFD expiration and a valid veterinary-client-patient relationship, the need for 

continued administration of these products in a specific herd will be re-evaluated by the 

veterinarian of record every 6 months, at minimum, or as dictated by the product labeling.   

 Again, we appreciate the opportunity to comment and believe that assigning specific 

durations of therapy for these drugs and indications in cattle, as found in Table 1 of the Federal 

Register notice, raise additional concerns that warrant consideration.  Specifically: 

 Will defined durations of use create unintended consequences for stakeholders and their 

animals by limiting the professional judgement of the prescribing veterinarian, who is 

tasked with the oversight of antimicrobial drugs? 

 Does current research support science-based, universal durations of use for all situations 

described in this notice for information? 

 If so, does that research support the ability of altered durations to also subsequently 

mitigate antimicrobial resistance? 
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 What are the complicating factors and can these factors be mitigated for defined 

durations of use?  

 If an optimal duration of therapy represents a compromise between clinical efficacy and 

mitigation of antimicrobial resistance, what does the agency deem an acceptable decrease 

in clinical efficacy to justify a decrease in duration of therapy? 

 

 Ultimately, will the health and well-being of cattle be compromised by more prescriptive 

actions to define durations of use? 

In summary, the NCBA and the undersigned organizations believe that in the absence of 

specific, science-based durations of therapy for these particular diseases, risk factors such as: 

vector season length for anaplasmosis, immune status and inclement weather patterns for 

bacterial enteritis, ration management for liver abscesses, and transportation and commingling 

for pneumonia, become extremely important considerations for assigning an extended (or 

shortened) duration of therapy and that flexibility to consider these factors is paramount.  Our 

concerns for scientific evidence to support changes in labeling are shared by the Chairman of the 

U.S. Senate Committee on Agriculture, Nutrition, and Forestry, Senator Pat Roberts, and the 

Chairman of the U.S. Senate Committee on Health, Education, Labor, and Pensions, Senator 

Lamar Alexander, in a December 2016 letter to FDA Commissioner, Robert M. Califf. We have 

attached the letter as an addendum to our comments.  Furthermore, the NCBA believes that the 

use of antimicrobials for these diseases in cattle meets the criteria of appropriate preventive use 

in that: there is evidence of efficacy, the use is consistent with accepted veterinary practice, the 

use addresses a particular pathogen, and there are no currently available or effective alternatives 

to antibiotics.  Furthermore, only the veterinarian of record, who is familiar with a specific cattle 

operation, is positioned to determine the most appropriate duration of antimicrobial therapy for a 

specific group of animals, based on an assessment of disease risk.  Thus, in keeping with the 

FDA’s mission to protect both human and animal health, we believe that any regulatory steps 

taken should support the professional judgement and experience of our veterinarians and ensure 

the health and well-being of our cattle, and ultimately, the safety of the nation’s beef supply.  As 

producers and veterinarians, we recognize that the judicious use of these antimicrobial drugs is 

necessary to protect their efficacy, and we strive to continue to refine our production practices 

and find antibiotic alternatives which will lessen their requirements for use. 

We appreciate the opportunity to provide information and look forward to working with 

the agency on the issues and questions raised in our comments. If you have any questions or 

concerns, please contact Dr. Kathy Simmons, NCBA’s Chief Veterinarian, at 202-347-0228 or at 

ksimmons@beef.org.   

 

 

 

mailto:ksimmons@beef.org
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Respectfully submitted, 

 

Craig Uden 

 President, National Cattlemen’s Beef Association 

 

 

Tom Portillo, DVM 

President, Academy of Veterinary Consultants 

 

 

K. Fred Gingrich, II, DVM 

Executive Vice President, American Association of Bovine Practitioners 

 

 

 

Jim Mulhern 

President & CEO, National Milk Producers Federation 
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