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Abstract

A study was conducted in Alberta, Canada utiliz-
ing 2 feedlots to compare clinical efficacy of tilmicosin to
gamithromycin for the initial treatment of undifferenti-
ated fever in backgrounded winter-placed feedlot calves.
There were no significant differences (P>0.05) in undif-
ferentiated fever relapse rates and crude case fatality
or bovine respiratory disease/histophilus fatality rates
between the 2 treatments. As a result, the cost-benefit
was based on the difference in treatment cost between
the 2 drugs. Using current drug costs and a treatment
weight of 750 Ib (340 kg), tilmicosin had an economic
advantage of $2.23CAN per head over gamithromycin.
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Resume

Une etude a ete menee en Alberta, Canada, dans
deux pares d’engraissement afin de comparer I'efficacite
clinique de la tilmicosine et de la gamithromycine pour
le traitement initial de la fievre indifferenciee chez des
veaux pre-engraisses places dans des pares en hiver. Il
n'y avait pas de difference significative entre les deux
traitements (P > 0.05) dans le taux de rechute de la fievre
indifferenciee et le taux brut de mortalite ou dans le taux
de mortalite relie aux maladies respiratoires bovines ou
a YHistophilus. Par consequent, la rentabilite variait
selon la difference reliee aux couts des deux traite-
ments. En utilisant le cout courant des drogues et un
poids de traitement de 750 Ib (340 kg), l'utilisation de
la tilmicosine reduisait les couts de 2.23% CAN par tete
par rapport a la gamithromycine.

Introduction

Various therapeutic antimicrobials are used to
treat bovine respiratory disease (BRD) and undiffer-
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entiated fever (UF) in feedlot cattle.28901:1216 When
treatment protocols are designed and updated for feedlot
clients, it is incumbent on the bovine practitioner to
review the current scientific literature or conduct field
trials to determine which antimicrobials work best for
their client, taking into account disease risks, drug costs,
ease of drug use, and other factors, such as feedlot labor.
Gamithromycin became licensed in Canada for control
and treatment of BRD in feedlot cattle approximately
2 years ago. There is no published scientific data from
controlled field trials in commercial feedlots in North
America on the therapeutic efficacy of this macrolide,
and no data comparing it to other antimicrobials cur-
rently used to treat BRD in feedlot cattle.

The purpose of this field trial was to compare the
clinical efficacy of tilmicosin to gamithromycin as an
initial drug for treatment of undifferentiated fever in
backgrounded winter-placed calves which did not receive
a metaphylactic antimicrobial at feedlot arrival.

Materials and Methods

Study Facility

This trial was conducted during the winter and
spring 0f2012 at 2 similarly equipped commercial feed-
lots in Alberta, Canada with feeding capacities of 15,000
and 25,000 head. Approximately 225 animals were
housed in feedlot pens with a heated automatic waterer
and a concrete feed bunk within the fence line facing a
common feed alley. The hospital barns had a roof and
concrete floor, and were equipped with a hydraulically
operated squeeze chute with weigh scale. Chute-side
computers with individual animal health data manage-
ment systemawas used for records.

Cattle were fed rations consisting of barley grain,
barley or corn silage, corn-based dried distiller grains
with solubles, and supplement formulated to meet
standard nutritional requirements of feedlot cattle.
Monensin sodium6was included in the ration throughout
the feeding period to improve feed efficiency and control
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coccidiosis as per label claims. Tylosin phosphatecwas
included in the starter ration to reduce the incidence
of liver abscesses as per label claims. All pens of cattle
were fed rations 3 times daily on an ad libitum basis
using truck-mounted mixers on load cells.

Study Animals

Backgrounded steer calves used in the study ar-
rived from January through April 2012. These animals
were approximately 6 to 10 months of age, and body
weights ranged from 700 to 800 Ib (318 to 364 kg). These
calves were purchased through the auction market or
directly from a backgrounding feedlot. The history of
these calves prior to feedlot arrival was not known,
which is typical in purchased feedlot cattle.

Upon arrival at the feedlot, animals were given
a modified-live infectious bovine rhinotracheitis and
bovine viral diarrhea virus (types 1 and 2) vaccine,
8-way clostridial bacterin, Histophilus somni bacterin,
Mannhemia haemolytica leukotoxoid vaccine, ivermec-
tin, and an anabolic implant. All processing products
were administered as per label dosage and route. No
metaphylactic antimicrobials were used at induction
processing. All animals were uniquely identified with
a numbered feedlot eartag and CCIA (Canadian Cattle
Identification Agency) tag.

Experimental Design

The sample size used was 390 animals per treat-
ment group. Based on ahistorical initial BRD treatment
rate of 15 to 20%, the trial had a power 0f80% and a 95%
confidence interval to show at least an 8% difference in
treatment response between the 2 drugs.d

The 2 treatments were: 1) tilmicosin6 SC at 4.54
mg/lb (10 mg/kg) of body weight, and 2) gamithromycinf
SC at 2.78 mg/lb (6 mg/kg) of body weight. Tilmicosin
and gamithromycin administration was based on the
individual weight of the animal in the treatment chute
scale.

Cattle meeting the clinical definition of UF were
systematically randomized to 1 0f 2 treatment groups as
they were pulled from their home pen for treatment. A
coin was flipped to determine which drug would be used
to treat the first case; thereafter, every other animal in
the chute meeting the case definition was treated with
the same drug. For example, if the coin toss was such
that the first case was treated with drug 1, the second
case was treated with drug 2, the third case with drug
1, the fourth with drug 2, and so on. The trial was not
blinded because the staff needed to know which drug
to administer.

UF Case Definition

Any animals appearing “sick” based on subjective
parameters, such as general appearance and attitude,
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gauntness, reluctance to move, separation from group,
and respiratory signs such as rapid or labored breath-
ing, runny or snotty nose, and coughing, were moved to
the hospital area of the feedlot for closer observation.
Upon presentation at the hospital facility, the rectal
temperature ofthe sick calfwas taken with an electronic
thermometer8 and its identification entered into the
chute-side computer with an individual animal health
data management system.3

A diagnosis of the initial case of UF (undifferen-
tiated fever) was made on an animal if the following
criteria were satisfied: 1) the case abstract, which ap-
peared on the computer screen, indicated no previous
treatment history for UF; 2) there was an absence of
clinical signs attributable to organ systems other than
the respiratory tract; 3) there were signs referable to
the respiratory system such as depression, inappetence,
rapid or labored breathing, nasal discharge, or coughing;
and 4) animals met the temperature criteria (>104.0° F;
>40° C). If all these criteria were met, then the animal
was treated and designated as UF. All treated animals
were returned to their home pen the same day of treat-
ment unless they were severely compromised, defined
as those animals that could not walk back to their home
pen due to weakness or severe disease. Cattle that
were severely compromised were housed in the hospi-
tal pen until they could be returned home; if not, they
were euthanized. Severely compromised animals were
humanely euthanized as per the feedlot veterinarian’s
euthanasia protocol if they were in severe respiratory
distress or could not rise by themselves or were severely
emaciated and dehydrated.

Animals treated with tilmicosin or gamithromycin
were not eligible for additional therapy until 5 days fol-
lowing treatment (i.e. 5-day minimum post-treatment
interval (PTI)). Five days was the standard drug PTI
used following treatment of cattle with tilmicosin at the
participating feedlots. There is no published or previ-
ously established minimum drug PTI for gamithromycin
in the feedlots participating in this study; thus, the same
PTI as tilmicosin was used for comparative purposes.

A diagnosis of a relapse case of UF (first or second)
was made on the individual animal if the following
criteria were satisfied: 1) the case abstract indicated
previous treatment for UF, 2) there was an absence of
clinical signs attributable to organ systems other than
the respiratory tract, and 3) there were signs referable
to the respiratory system such as depression, inappe-
tence, labored or rapid breathing, nasal discharge, and/
or coughing. An animal was considered a relapse for
disease regardless of the time interval from previous
treatment to subsequent treatment. This case defini-
tion of UF relapse rates is typical in western Canadian
feedlot medicine.38111415 Animals that relapsed were
treated according to the feedlot's standard treatment
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protocol; all steers that relapsed were treated with the
same protocol, regardless of initial therapy.

A calfwas defined as a chronic if pulled as a third
UF relapse. Such individuals were sent to the chronic
pen and no further treatment for that disease was ad-
ministered because it was unlikely to improve the ani-
mal’s health, and there were concerns about treatment
cost and development of antimicrobial resistance. If
calves were moribund at any time, they were humanely
euthanized. Calves gaining weight that could not be re-
turned to their home pen because they could not compete
with peers for feed and water were sent to a rail pen for
fattening and slaughter.

Animals that either died naturally or were eutha-
nized during the trial period were necropsied by feedlot
veterinarians to determine the cause ofdeath. The cause
of death was based on gross pathology.

Data Analysis
Data were analyzed using analytical software
programs (SAS™ System for Windows, Release 9.1;
SAS Institute, Cary, North Carolina, USA). UF relapse
rates were the proportion of UF cases previously pulled.8
Crude case fatality was the proportion of UF cases that
died for any reason and BRDHS case fatality was the
proportion of UF cases that died from respiratory disease
(fibrinous and/or bronchopneumonia) or histophilosis
(i.e. myocarditis, pericarditis, endocarditis, pleuritis,
arthritis) based on gross necropsy findings.13
Mpyocarditis, pericarditis, endocarditis, and pleuri-
tis (without pneumonia) are classic lesions observed in
histophilosis.13 Arthritis, with or without bronchopneu-
monia may be caused by H. somnusI3and/or mycoplas-
ma,lbut for the purposes of this study it was included in
the category BRDHS since this syndrome may be caused
by H. somnus and both microorganisms are potentially
responsive to the antimicrobials being tested here.
Differences in UF relapse rates and case fatal-
ity rates between tilmicosin and gamithromycin were
analyzed using generalized linear mixed modeling tech-
niques (PROC GLIMMIX) to account for the clustering
of calves within pens and feedlot, with both variables
treated as random effects. A binomial data distribu-
tion and logit link function were used in the modeling
procedure. Calculation of Wald-type confidence intervals
was done by using pseudo-likelihood estimation. The
parameter estimates and confidence intervals were
converted to relative risks as previously described.7
Individual animals were the unit of analysis. The 5%
level of statistical significance was used for all tests.
Multivariate quantile regression analyses were
completed (PROC QUANTREG, SAS Institute) to com-
pare the median days between initial treatment and first
UF relapse and median days between first and second
UF relapses between each treatment group. Clustering
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of calves within pens and feedlots was accounted for by
including each variable as a fixed effect in all models.
Parameter estimates and 95% confidence intervals were
estimated using an interior point algorithm and the
Markov chain marginal bootstrap method, respectively.
The significance of each factor was assessed using both
Wald and Likelihood ratio tests.

Results and Discussion

A total of 784 animals were allocated to the trial,
393 animals in the tilmicosin group and 391 animals
in the gamithromycin group. Results are presented in
Table 1. There were no statistically significant differ-
ences (P>0.05) between cattle treated with tilmicosin or
gamithromycin in UF relapse rates, crude case fatality
rates, BRDHS case fatality rates or post-treatment in-
tervals. In the tilmicosin group, 6 animals died from
BRDHS; specifically, 2 from chronic pneumonia, 2 from
fibrinous pneumonia, and 2 from myocarditis. In the
gamithromycin group, 8 animals died from BRDHS;
3 from chronic pneumonia, 2 from myocarditis, 1 from
endocarditis, 1 from pericarditis, and 1 from arthritis.

The PTI between initial treatment and first UF
relapses was 30 days for the tilmicosin group and 42
days for the gamithromycin group (data not shown). The
PTI between first UF relapse and second UF relapses
was 12 days for the tilmicosin group and 10 days for
the gamithromycin group. In this study, relapses were
defined as any retreatment of UF regardless of the time
interval between initial treatment and subsequent re-
treatment following the minimum PTI of 5 days set for
the therapeutic drugs being tested. Itis not known with
certainty when an animal is repulled for retreatment
of UF whether it is actually a new occurrence of UF or
failure of previous treatment. In western Canada, a
proportion of UF cases are not respiratory disease, but
instead are septicemia from histophilosis, and the time
interval from initial treatment to retreatment and/or
fatal disease can be quite long.13

Failure to see differences between the macrolide
drugs in UF relapse and case fatality rates suggests
that these two antimicrobials performed equally in
backgrounded calves in western Canada at low to moder-
ate risk of UF. It is not known how clinical efficacy of
these two antimicrobials would compare in higher-risk
cattle, or in cattle where the post-treatment interval for
the drugs was eliminated or extended beyond 5 days.
The PTI for tilmicosin can be extended from 5 to 7 days
without any negative health effects.4 There is no pub-
lished feedlot trial data in North America evaluating the
clinical efficacy of gamithromycin for treating BRD/UF
using different PTls.

Macrolide antimicrobials are the most common
class of metaphylactic antimicrobial used in fall-placed
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Table 1. Clinical efficacy of tilmicosin and gamithromycin for the treatment of undifferentiated fever (UF) in back-

grounded winter-placed feedlot calves.

Experimental group

Outcome TIL GAM
Number of UF 393 391

1st UF relapse 44 (11%) 44 (11%)
2nd UF relapse 13 (30%) 10 (23%)
3rd UF relapse 1 (8%) 2 (20%)
Crude CFRa 14 (3.6%) 13 (3.3%)
BRDHS CFRb 6 (1.5%) 8(2.1%)

TIL = tilmicosin
GAM = gamithromycin
ahe proportion of UF that died

Rel. Risk 95% CI P -value
0.99 0.66-1.42 0.98
1.30 0.58-1.85 0.47
0.40 0.03-1.55 0.41
1.07 0.50-2.15 0.86
0.74 0.26-2.05 0.58

kthe proportion of UF that died from bovine respiratory disease and histophilosis (specifically, chronic pneumonia, fibrinous

pneumonia, myocarditis, pericarditis, endocarditis, arthritis)

calves in western Canada that are medium to high risk
of UF.34 It is not known if using a macrolide antimi-
crobial at arrival processing in these backgrounded
winter-placed calves would have affected clinical effi-
cacy of tilmicosin and gamithromycin when used as the
therapeutic drug to treat initial cases of UF. There are
no published studies comparing the clinical efficacy of
tilmicosin as a therapeutic drug to another class of an-
timicrobial following tilmicosin metaphylaxis at feedlot
arrival. A few studies have evaluated the therapeutic
treatment success of tilmicosin in calves with or without
tilmicosin metaphylaxis and found no difference in the
therapeutic treatment success rates between those given
tilmicosin on arrival and non-medicated controls.45615
Two feedlot trials found that florfenicol was more effec-
tive than tulathromycin as an initial therapeutic drug
following metaphylactic treatment with tulathromycin8
or tilmicosin.22 It is not known if the lower therapeutic
efficacy of tulathromycin was due to development of
antimicrobial resistance following previous metaphy-
lactic treatment with a macrolide. Further research is
needed to answer these questions, preferably in com-
mercial feedlots using controlled field trials so that the
data has both internal and external validity; thus, the
results provide objective data for bovine practitioners
in decision making.

Conclusions

The cost-benefit between the 2 antimicrobials for
initial treatment of UF here was simply the difference in
treatment cost between tilmicosin and gamithromycin,
since there were no significant differences in relapse
rates or mortality. Using current market prices and a
treatment weight of 750 Ib (340 kg), using tilmicosin for
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therapeutic treatment of UF had an economic advantage
of $2.23CAN per head over gamithromycin.
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Mark your calendars!

Upcoming
AABP Conferences

2013
Milwaukee, Wisconsin ¢ September 19-21

2014
Albuguerque, New Mexico * September 10-20

2015
New Orleans, Louisiana * September 17-19
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