
Judicious Use of Antibiotics For
 Effective Treatment of Bovine 

Respiratory Disease (BRD)

The following content represents a summary of AgTelePanels sponsored by Elanco 
Animal Health and produced by Beck Ag in June 2011. Veterinarians from across the 
country discussed the presence of BRD in stocker cattle production systems, the 
importance of using antibiotics judiciously to treat BRD and how veterinarians are help-
ing clients optimize their antibiotic investment. Panel members for the AgTelePanel 
included: 

•	 Daniel Thomson, MS, PhD, DVM, Jones Professor of Production Medicine, Kansas 
State University, Manhattan, KS

•	 W. J. Hill, DVM, Dimmitt Veterinary Clinic, Dimmit, TX
•	 Fred Reuter, DVM, Reuter & Reuter, Inc., El Reno, OK
•	 Ken Blue, DVM, Technical Consultant, Elanco Animal Health, Lawrenceburg, TN

BRD still a ‘big challenge’

Bovine Respiratory Disease (BRD) is nothing new to stocker 
producers and their veterinarians. Backgrounding operations 
have always been prone to BRD for a variety of  reasons, from 
transportation stress to the commingling of  cattle from vary-
ing sources and geographies. In addition to the long-standing 
reasons why stocker calves are susceptible to BRD, several 
newer factors are also contributing to why the disease is still 
so prevalent.

“Looking back over the years, we’ve got a lot more sophisti-
cated antibiotics for BRD now, but we don’t save any more 
cattle from this disease. It seems to me that the sickness and 
the death losses are greater now than 30 years ago — prob-
ably for a couple reasons. Most of  the cattle we get in are 
shipped in from the Southeast: Arkansas, Florida, Tennessee, 
Kentucky and some from south Texas and Mexico. These 
calves are purchased by an order buyer from an auction barn 
and commingled at his barn.  By this time, it may be six or seven 
days since that calf  left home, and he’d been weaned in this pro-
cess. So, when we get him, he’s a pretty sick guy. All this means 
is that at certain times in a year, our morbidities will exceed 60 
percent,” said W. J. Hill, DVM, from Dimmit, Texas.

To help combat the devastating effects of  BRD to both 
the animals’ health and producers’ bottom lines, the use of  
antibiotics has long been standard in the beef  cattle industry. 
Unfortunately, some experts report that there are consumer 
groups and others outside of  agriculture that are not as in-
formed about antimicrobial use in veterinary medicine.  

“There are some organizations and consumer groups that 
have raised concerns about antibiotics in highly public forums.  
However, I think the average consumer has a high level of  
confidence in the way we raise beef, and that’s largely due to 
the diligence of  veterinarians and producers working together 
to judiciously use antimicrobials,” said Daniel Thomson, MS, 
PhD, DVM, a professor at Kansas State University.

“However, when we have reports of  people abusing these 
products and not using them appropriately, it can fuel the 
fire and put a shadow of  doubt in the minds of  our consum-
ers. And, as veterinarians, we are the professionals who the 
consumer turns to when they have a question about food 
safety or animal welfare. So, since we’re writing the prescrip-
tions, there are going to be increased pressures and liability for 
veterinarians to use the appropriate antibiotics and document 
how they’re being used,” Thomson continued.

One option available to the beef  industry to continue using an-
timicrobial drugs as judiciously as possible, while still providing 
effective treatment for BRD, is the Micotil® (tilmicosin injec-
tion) Flex Dose. This label allows for more flexible dosages: a 
range from 1.5 mL/cwt to 3.0 mL/cwt for both metaphylaxis 
and individual pull-and-treat therapy.  The label has a pre-
slaughter withdrawal time of  42 days regardless of  dose.
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Important Safety Information:  See label on back for 
complete use information, including boxed human warn-
ings and non-target species safety information. Micotil is 
to be used by, or on the order of, a licensed veterinarian. For 
cattle or sheep, inject subcutaneously. Intravenous use in cattle 
or sheep will be fatal. Do not use in female dairy cattle 20 
months of  age or older. Use in lactating dairy cattle or sheep 
may cause milk residues. The following adverse reactions have 
been reported: in cattle: injection site swelling and inflamma-
tion, lameness, collapse, anaphylaxis/anaphylactoid reactions, 
decreased food and water consumption, and death; in sheep: 
dyspnea and death. Always use proper drug handling proce-
dures to avoid accidental self-injection. Do not use in automat-
ically powered syringes. Consult your veterinarian on the safe 
handling and use of  all injectable products prior to administra-
tion. Micotil has a pre-slaughter withdrawal time of  42 days.



“We started examining this flexible dose range several years 
ago when we had access to data that allowed us to closely look 
at the mortality across several thousand head of  cattle. It was 
noticed that the bigger cattle were over-represented statisti-
cally in mortality, which was kind of  contrary to what you 
would think. That’s where the thought process behind this flex 
dose came from — that perhaps, on these larger cattle, the rea-
son they were over-represented was due to under-dosing, since 
groups of  cattle are often dosed on the average weight of  the 
group,” said Ken Blue, DVM, technical consultant for Elanco 
Animal Health.

	

Dr. Thomson agrees that the research is there to show that 
heavier cattle routinely get under-dosed, and that the Micotil 
Flex Dose affords practitioners the opportunity to treat more 
animals at the appropriate dose relative to their weight.

“We’ve seen lots of  studies over the years on dosage efficacy 
and whether or not an animal has been under-dosed. And, the 
last thing we want is to under-dose animals when we’re trying 
to treat them for disease. This flexible dose of  Micotil will help 
practitioners and producers catch more of  those calves, on 
average, that are heavier than the load average,” Thomson said.

Dr. Blue said that, in order to show the advantage of  the new 
flexible dose, several studies were done in recent years. 

“We did a pilot efficacy study (see figure 1) to get the flex-
ible dose range approved by the FDA. We looked at negative 
controls in commingled cattle compared to 1.5 mL/cwt and 
3.0 mL/cwt. These were high-risk cattle with some significant 
differences in morbidity and mortality.  The key take-away 
with these high-risk cattle is the economics — we saw a $126 
per head difference between the negative controls and the 3.0 
mL/cwt. We also saw the $86 per head difference between the 
controls and the 1.5 mL dose. I think this study exemplifies 
some of  the real-world situations that we see and how we can 
use this flexible dose to adjust our dose according to the risk 
of  the cattle,” said Blue.

Dr. Hill says the results of  the Elanco trial mirror what he 
sees in his practice in Texas when using the flex dose.
	
“Depending on the time of  year, we can have very different 
experiences with BRD. The spring is really good — as we get 
into the harsher weather, when there are more temperature 
changes from day to night, our problems get a lot worse. And, 
for a long time, we treated cattle based on an average load 
weight and we under-dosed a lot of  cattle, maybe 60 percent 
of  them. But, the flex dosing has enabled us to take care of  
these cattle a lot better,” Hill said.

Key Points
Based on a Texas study of 1,000 high-risk heifer calves 
sourced from multiple sale barns, Micotil metaphylaxis 
at 3.0 mL/cwt decreased morbidity by more than 50% 
when compared to nontreated controls; and more than 
30% compared to Micotil at 1.5 mL/cwt.
 
As a result of improved health, Micotil metaphylaxis at  
3.0 mL/cwt also delivered higher net returns per head at 
closeout: 
•	 $126 advantage compared to nontreated controls
•	 $39 advantage compared to Micotil at 1.5 mL/cwt

Elanco Study No. T5C480633

figure 1: Texas Metaphylaxis Study Results

•	 Approved for a flexible dose range from 10 mg/kg (1.5 mL/cwt) to 20 mg/
kg (3.0 mL/cwt) for both metaphylaxis and individual pull-and-treat BRD 
therapy

•	 Maximum injection volume of 10 mL per injection site
•	 Withdrawal time of 42 days, regardless of dose
•	 Treatment claims for Mannheimia haemolytica, Pasteurella multocida and 

Histophilus somni
•	 Micotil is indicated for the control of BRD associated with 	

M. haemolytica

Features of the Micotil label

Animal Health Data, Texas Trial1

•	 Snowder et al. Research:*

–– Average economic loss of $15.57/sick animal
»» Only includes treatment costs and losses from decreased 

average daily gain
•	 Brooks et al. Research:**

–– Decreased average daily gain of 2.5 lbs/day
–– Increased treatment costs of $35/head
–– Decreased net returns of $114/head

Literature Cited:
*Snowder, GD, LD Van Vleck, LV Cundiff & GL Bennett. 2006. Bovine respiratory disease in feedlot 

cattle: Environmental, genetic, and economical factors. J. Anim. Sci. 84:1999-2008.  
**Brooks, K, KC Raper, CE Ward, BP Holland & C Krehbiel. 2009. Economic Effects of Bovine Respira-

tory Disease on Feedlot Cattle during Backgrounding and Finishing Phases. Southern Agricultural 
Economics Association Annual Meeting, Atlanta GA.

Bovine Respiratory Disease Causes 
Serious Economic Losses

Control Micotil 1.5 mL Micotil 3.0 mL P-value2

BRD morbidity, % (n) 34.0 (68)a 24.3 (97)b 16.8 (67)c <0.01

BRD mortality, % (n) 13.5 (27)a 7.5 (30)b 6.0 (24)b 0.02

BRD removals, % (n) 3.5 (7) 2.5 (10) 1.5 (6) 0.33

Total BRD loss*, % (n) 17.0 (34)a 10.0 (40)b 7.5 (30)b 0.01

Net return/hd -41.41a 45.19b 84.61b 0.02

1Data presented as an arithmetic means and analyzed on a pen means basis
2P-values are from the assessment of the overall treatment effect
*Total loss = mortality + removals
a,b,c Different superscripts in same row differ P<0.05



Fred Reuter, DVM, who practices near El Reno, Oklahoma, 
agrees that treating based on the average weight of  the load 
will leave some cattle under-dosed, and said he has taken 
part in some studies in the past that were further investigated 
to quantify this. 

“When you treat cattle on the average, some of  them are 
going to get a little extra, and some of  them are not going to 
get what they need. So, if  you allow that flex dose to come 
into play, you will do a more adequate job of  treating the 
total population. We did an analysis of  a previously conduct-
ed study (see figure 2) related to this.  The most important 
thing that came out of  this study was the variability of  health 
between loads of  cattle, even when they were all purchased 
from the same order buyers, the same sale barns, and treated 
exactly the same as far as a processing program except for 
the Micotil dosing,” said Reuter. 

“We saw a wide range of  morbidity that occurred between 
these groups of  cattle. We didn’t have flex dose at the time we 
did this study, but we did the calculations to see which cattle 
were under-dosed and which would not have been under-
dosed. These cattle were actually dosed according to their own 
individual weight in this trial, but you can see that if  these 
cattle would have been dosed based on the average weight and 
received only the 1.5 mL dose, only 54 percent would have 
received the minimum dose. If  we would have increased the 
dose to 2.0 mL, then 100 percent of  the cattle would have 
received the minimum required dose,” said Reuter.

Reuter adds that he personally sticks with the 2.0 mL dose in his 
practice, but in some cases he bumps up to the 3.0 mL dose. 

In regards to how he communicates with his clients that  
Micotil Flex Dose is an effective BRD treatment, Dr. Hill 

says that the research demonstrates the value and helps  
producers make their decision easier. 

“The data that’s been generated by different trials over the 
years demonstrates the economic value of  using Micotil as a 
metaphylactic drug. It’s not a hard sell. The medication cost 
is significantly less than the cost of  the weight loss expe-
rienced by untreated animals at the time of  closeout. So, I 
think metaphylaxis is widely practiced because it’s critical 
to treat these animals effectively the first time. We probably 
use it on 80 percent to 85 percent of  our cattle or more in 
certain times of  the year,” said Hill.

Dr. Thomson agrees that, not only is treating metaphylactical-
ly cost effective, it’s also a more judicious use of  antibiotics.	
	
“I’m very proud of  our profession and our industry. I think 
we’ve done an outstanding job of  moving forward on judi-
cious use of  antibiotics compared to when I first started in 
practice. I also think it’s very hard to think of  points in time, 
especially when you’re talking about BRD, when a person 
can justify using extra-label drugs for that purpose. We have 
a big responsibility of  helping the beef  industry, helping our 

Trial Design
•	 14 truckloads of cattle purchased in an 11-day period
•	 Transportation time ranged from 4.5 hours to 12 hours
•	 Cattle processed within 18 hours of arrival
•	 3-day evaluation period used on Micotil metaphylaxis calves
•	 502-lb average arrival weight +/-  41-lb variation
•	 All cattle within this study were individually and accurately dosed
•	 However, in most production settings dosages are determined by treating 

to the average — which means a percentage of cattle are under-dosed
•	 When considering the weight variability in a truckload, the utilization of 

different treatment dosages allows for more cattle to receive the minimum 
required dose (min. of 1.5 mL/cwt)

•	 For example: If cattle were dosed according to the average, only 54% 
would receive a minimum 1.5 mL/cwt dose.  By increasing the dose to  
2.0 mL/cwt, then 100% of cattle would receive the minimum required dose 

Elanco Study Number: T5CB39905

®

Distribution of Animals by Individual Body Weights
Total head: 1,200   Weight range: 362 to 638 lbs
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figure 2: Adjusting Treatment Dosages to Compensate for Weight Variation

BRD Impact on Overall Performance1

Research shows that as the number of antimicrobial treatments increased:
•	 Cost-per-unit increased
•	 Net returns declined
•	 Marbling scores, color stability and overall consumer acceptance of the 

final beef product decreased

Study results emphasize the importance of treating BRD effectively the first time to
avoid expensive re-treats and a negative impact on meat quality.

1 Brooks, K, KC Raper, CE Ward, BP Holland & C Krehbiel. 2009. Economic Effects of Bovine Respiratory 
Disease on Feedlot Cattle during Backgrounding and Finishing Phases. Southern Agricultural Economics 
Association Annual Meeting, Atlanta GA.

See label on back for complete use information, including boxed warnings and non-target species safety information.



FLEX DOSE Syringe Reduces the Chance of Self Injection

•	 12-mL, two-stage activated syringe
•	 Patented technology
•	 Withstands the most challenging environments at feed-

yards and stocker operations

“Our Flex Dose safety syringe has two great points. Number one is the plastic needle guard. 
With that guard, when you use the proper needle length, which is 5/8 or 1/2 inch, there is 
no exposure to an uncovered needle. The only time that the needle is exposed is during the 
injection process. The needle guard also features small barbs that tent the skin, enabling one- 
handed use of the syringe. The second important point is that it has a double-action trigger. 
There’s a two-stage trigger lock, and the pressure on the animal releases the trigger.  This 
greatly reduces the chance for an accidental self injection.”			 
	
			   - Ken Blue, DVM, Technical Consultant, Elanco Animal Health

Beck Ag is a leader in facilitating peer-to-peer conversations and providing convenient access to experts — allowing ag industry 
professionals the opportunity to learn about products, innovative technologies and business practices. © 2011 Beck Ag

clients, and promoting safe, wholesome beef. And, it starts 
with judicious use of  antibiotics in the veterinary profes-
sion,” Thomson said. 

Dr. Hill agrees, and says that Micotil Flex Dose is an 
important tool for effective BRD treatment that fits in the 
scope of  judicious antibiotic use. 

“I think the use of  rogue antibiotics and the use of  drugs 
that aren’t approved for beef  cattle is really on the decline. 
I think we’re doing an excellent job and the veterinary 
profession and the cattle industry should be proud of  what 
they’ve done. And, the flex dose has certainly given us an-
other tool to increase our performance,” said Hill.

Micotil® is a trademark for Elanco’s brand of tilmicosin injection. 
Elanco® is a trademark of Eli Lilly and Company.
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