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Abstract: Bovine respiratory disease (BRD) is one of the most common and economically important disease 
affecting feedlot industry throughout the world. The economic significance of this condition are high morbidity 
and mortality, decreased weight gains, reduced food utilization, low meet quality and additional therapeutic and 
prophylactic measures. The hypothesis of this study was that the use of metaphylactic protocol based on the risk 
to develop BRD would reduce morbidity and mortality. For this purpose, the aims of this study were to evaluate 
the effect of tildipirosin on the incidence of BRD in feedlot cattle. A total of 106 male beef calves were enrolled 
in the study. Calves were allocated randomly in control group (54 animals) and treatment (52 animals) group. 
The first group received subcutaneous injection of placebo while the second was treated with SC injection of 
tildipirosin. The observed BRD incidence was 35.2, and 9.6% for the calves in the control and treatment group, 
respectively (P = 0.012). These results suggest that the tildipirosin metaphylaxis tend to decrease the incidence of 
BRD in the first four weeks of the fattening period in beef cattle. In conclusion, metaphylactic protocols, based 
on the administration of tildipirosin in the high risk period can be used for management of BRD.
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INTRODUCTION 

The bovine respiratory disease (BRD) com-
plex is an economically important disease in beef 
cattle resulting in serious impact on health and 
welfare (Larson, 2005; Young and Woolums, 
2014). BRD is the most common disease among 
feedlot cattle throughout the world. It is respon-
sible for 75% of all morbidity and 50 to 70% of 
all finishing mortality (Galyean et al., 1999; Lon-
eragan et al., 2001). BRD is a multifactorial syn-
drome, which etiology includes interactions be-
tween various infectious agents, environmental 
stressors, management practices and suscepti-
bility of the host. Most viral pathogens involved 
in etiology, such bovine herpesvirus-1 (BHV-1), 
bovine respiratory syncytial virus (BRSV), bo-

vine parainfluenza-3 virus (BPI-3v) and bovine 
viral diarrhea virus (BVDV), are ubiquitous in 
cattle populations (Martin et al., 1989; Booker et 
al., 1999). Bacterial pathogens involved such as 
Mannheimia haemolytica, Pasteurella multocida 
and Histophilus somni, have been shown to be 
commensals of the upper respiratory tract of both 
healthy and diseased cattle (DeRosa et al., 2000; 
Highlander, 2001). Thus, the onset of the disease 
will be dependent on risk factors, bacterial load, 
preceding respiratory viral infection and level 
of immunity. In feedlots, stress factors are ex-
tremely important in the etiology and induction 
of BRD especially in the initial period after com-
mingling of calves. Most BRD morbidity occurs 
in the first month after arrival in feedlot operation 
(Buhman et al., 2000). 
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Prevention and control of BRD relies on im-
plementation of herd health strategies designed 
to reduce stress, optimize nutrition and manage-
ment, and generate immunity to specific viral 
and bacterial pathogens. Metaphylaxis at begin-
ning of the fattening period, is commonly used 
management practice, to minimize the bacterial 
pathogen load and BRD incidence in a high-
risk population (Nickell et al., 2010). Macrolides 
are one of the commonly used antimicrobials to 
control BRD. They inhibit essential protein bio-
synthesis by virtue of their selective binding to 
bacterial ribosomal RNA and act by blocking the 
prolongation of the peptide chain. Tildipirosin is 
a 16-membered semi-synthetic macrolide used to 
reduce disease incidence in high-risk population. 
It is rapidly distributed to lung tissue and bron-
chial fluid, followed by slow elimination, which 
is important because of the time-dependent ther-
apeutic effect (Menge et al., 2012).

The objective of this field trial was to evaluate 
the effect of a metaphylactic treatment using til-
dipirosin in the incidence and mortality of BRD, 
in feedlot during the period of 42 days following 
commingling of the male beef calves. 

MATERIALS AND METHODS

Farm information
Cow-calf operation system consisting of a 

total of 346 cows and bulls, year round calving 
cycle. Each year, 292 ±23 calves were born, and 
calves are weaned at around 5 month of age. Farm 
history from the record keeping logbook reveals 
that respiratory diseases are more common in 
the first four to five weeks after commingling in 
feedlot. Earlier results from on-farm seroepide-
miology for BHV-1, BVDV, BRSV and BPI-3v 
showed a high seroprevalence in the population.

The study was conducted from May to June 
2022, at a commercial beef cattle feedlot, locat-
ed in North Bulgaria. A total of 106 healthy bull 
beef calves at mean age of 147 ± 24 days and ini-
tial body weight of 197.3 ± 18.4 kg were enrolled 
into the study. Most of them were Limousin breed 
(70.8%) and the rest were Aberdeen Angus breed 

(29.2%). Bull calves are weaned by abrupt remov-
al from their dams and transported by truck with 
a trailer to the feedlot, which creates a stressful 
situation. They also face overcrowding, unfa-
miliar surroundings, noise, staff and procedures. 
Beef calves are housed in 8 dirt-floor partly cov-
ered (a mono-slope roof), single row pens with 
an open feed alley. In each pen 12 – 14 calves are 
placed. No other adult ruminants were present in 
the same barns and no direct or aerosol contacts 
were assumed to be possible between the calves 
from study group and other susceptible animals. 

Feed and water
Beef calves are fed a balanced ration to meet 

energy and protein requirements. They received 
grain, corn silage, soybean meal, mineral salts, 
and had free access to hay and straw. Feed bunk 
length vary from 250 mm/head to over 300 mm/ 
head. Water trough length vary from 120 mm/
head to over 180 mm/ head and fresh water is 
freely available. 

Study design and treatment
Calves enrolled in the study were random-

ly allocated into two different groups: control 
group (CTR) 54 animals and treatment group 
(TRT) 52 animals. Calves from CTR group re-
ceived single SQ injection of placebo (sterile sa-
line 0.9%), while the animals from TRT group 
received single SQ injection of tildipirosin (Zu-
prevo 18%, MSD Animal Health). Tildipirosin is 
administered subcutaneously to cattle at a single 
dose of 4 mg/kg body weight. Both groups were 
treated from one of the researchers in the team 
by using new needle for injection of each bull. 
The dose was calculated for each bull by passing 
through a scale when getting off the trailer. Upon 
arrival at the feedlot, all of the calves received 
also a multivalent clostridial bacterin-toxoid and 
were dewormed with doramectin. No vaccina-
tions against respiratory pathogens have been 
conducted to date.

Case definition 
BRD was defined when the following clini-

cal signs were detected: depression, anorex-
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ia, respiratory symptoms (cough, ocular or/ 
and nasal discharge, respiratory distress, open 
mouth breathing, extended head and neck, and 
noise when breathing), and rectal temperature 
>39.6 °C (DART). Case definition was based 
on the DART system (Pharmacia Upjohn Ani-
mal Health), modified later by Step et al. (2008). 
Each case was recorded, and following the diag-
nosis of BRD, animals were treated according to 
farm protocols by using florfenicol (dose 40 mg/
kg, SC) and flunexin meglumine (dose 1.1 to 2.2 
mg/kg, IV).

Laboratory tests
According to the adopted model of action, 

lung tissue samples from the dead calves were 
obtained and sent to the laboratory. Necropsy 
was performed, as soon as possible after the 
death of the animal, and tissue samples were 
chilled and transported promptly to the labora-
tory. For isolation of M. haemolytica and P. mul-
tocida, samples from lung tissue were plated 
on to a blood agar plate (Catry et al., 2006) and 
were incubated for 24 h at 37 °C. For H. somni, 
samples were plated on to a blood agar plate and 
incubated at 37 °C for 24–48 h with 10% CO2. 
The plates were then examined for presence of 
growth and colony morphology, size, shape, and 
hemolysis. Bacterial isolates were identified as 
described in Bergey’s Manual of Determinative 
Bacteriology (Holt et al., 1994) and Manual of 
Clinical Microbiology (Murray et al., 2003), on 
the basis of colony appearance, Gram staining, 
cellular morphology, presence of haemolysis and 
biochemical behaviour (catalase, oxidase).

Commercial antigen capture sandwich ELI-
SA test kit was used according to the manufac-
turer’s instructions for post-mortem diagnosis of 
BoНV‐1, BVDV, BRSV, and BPI‐3 in lung tissue 
lysates (BIOX Diagnostics, Belgium).

Statistical analysis 
The x2 analysis (chi-square) method was used 

to investigate the effect of tildipirosin treatment 
on morbidity in male beef calves. Significant dif-
ferences between experimental (TRT) and con-
trol (CTR) groups were calculated using One 

Way ANOVA analysis at p < 0.05. The obtained 
data were processed with statistical software 
IBM SPSS Statistics 26.0 (NY, USA).

RESULTS

During this study, 24/106 (22.6%) of the cat-
tle evaluated had clinical manifestations of BRD 
with lower frequency reported in metaphylactic 
group. BRD incidence was 35.2, and 9.62% for 
beef calves enrolled in the CTR, and TRT, re-
spectively (P = 0.012) (Figure 1). The high-risk 
period in the study was determined up to day 
21, where 13/19 (62.5%) of the calves were af-
fected all of them from the control group.  In 
TRT group, no diseased calves were recorded 
until day 22. Statistically significant differenc-
es were found between the mean values of the 
diseased calves in the experimental (0.24) and 
control (0.90) groups for the studied period, (P 
= 0.013). The results of the One Way ANOVA 
analysis are presented in Table 1. The coefficient 
of determination is R2 = 0.145, i.e. about 14.5% 
of the variations in the studied parameter Num-
ber of sick calves during the studied period are 
the result of the influence of the antibiotic treat-
ment. This confirms the moderate relationship 
between tildipirosin treatment and reduction of 
respiratory diseases in calves over the study pe-
riod. Cramer’s V coefficient (0.393) indicated 
that the effect of tildipirosin treatment on mor-
bidity of calves was moderate and statistically 
significant. 

Tildipirosin metaphilaxis reduced the haz-
ard ratio for BRD in TRT group compared to 
CTR group (HR= 0.26, P-value = 0.000062). 
(Figure 2). 

During the study period only one bull calf (N 
# 42 Limousine breed) from CTR group died - 
case fatality rate 5.2% (1/19). Gross evaluation of 
the lungs revealed pulmonary lesions indicative 
for BRD cranioventral bronchopneumonia, em-
physema and lung edema. Laboratory investiga-
tions revealed Mannheimia haemolytica, Bovine 
herpesvirus-1 and Bovine respiratory syncytial 
virus. 
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Figure 1. Time distribution of BRD in the first 42 on feed.

Table 1. One Way ANOVA of the observed parameter Number of the diseased calves in both groups during 
the experimental period.

Sig. (p) R2

CTR (n= 54) 0,90±1,091 a

0,013 0,145
TRT (n= 52) 0,24±0,436 a

* Same superscripts within the same column represent significant differences at the level of significance p < 0.05; SD 
– Standard deviation; R2 – Coefficient of determination; n – number of the observations

Figure 2. Effect of mataphylactic treatment with tildipirosin on the interval of time from arrival to diagnosis 
of BRD in feedlot calves during the study period.
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DISCUSSION

The assessment of the epidemic situation of 
the farm, based on the retrospective study of the 
cases in the previous two years, defined as high 
risk for BRD the period of the first 21 days after 
the commingling of the animals. For a time, du-
ration equal to the observed period of 42 days, 
an incidence of BRD of 22.6% was found, with 
most cases 62.5% occurring in the first 21 days. 
This is consistent with other results, for ex-
ample in USA, Edwards (1996) reported high-
er incidence of BRD during the first 42 days 
on feed. According to Baptista et al. (2017), in 
Brazil, 69.3% of the cases occurred during the 
first 15 days on feed, while almost all (95.8%) 
cases occurred during the first 30 days on feed. 
Thompson et al. (2006) observed that 87% of all 
BRD treatments had occurred by 35 days after 
arrival. During a 5-year survey, Babcock et al. 
(2009) found that 74% of morbidity in a commer-
cial feedlot occurred within the first 42 days on 
feed. Although, the highest incidence is reported 
in the initial fattening period, variations in the 
timing of peak new case occurrence are pos-
sible due to the multifactorial etiology of BRD. 
The compilation of a series of stressors includ-
ing abrupt weaning, and transportation, as well 
as relocation and placement in a new environ-
ment, overcrowding and competition, unfamiliar 
noises, food, workers and procedures multiply 
the risk of illness (Step et al., 2008; Sanderson 
et al., 2008 Wilson et al., 2017). In this negative 
period, stress can compromise the effect of vac-
cines used to control BRD in calves. Assessment 
of temporal patterns of BRD and the concentra-
tion of most cases in the early fattening stage is 
an important point in herd health management 
to influence the decision for metaphylaxis when 
disease rates rise above the expected level. Based 
on this, prophylaxis by antibiotic metaphylaxis 
early in the fattening period will reduce mor-
bidity and mortality due to bacterial pathogens 
(Nickell et al., 2010).

During the first three weeks of the observa-
tion period, no disease was detected in the calves 
of the treated group, which could be explained 

by the higher concentrations of the antibiotic in 
the lung and bronchial fluid. In bronchial flu-
id, the concentration of tildipirosin reached 3.0 
µg/g at 10 h, maintained a plateau of about 3.5 
µg/g between day 1 and 3, and slowly declined 
to 1.0 at day 21 (Menge et al., 2012). The deter-
mined MIC90 for Mannheimia haemolytica and 
Pasteurella multocida is 1µg ⁄ mL (Menge et 
al., 2012). According to our results metaphylac-
tic treatment with tildipirosin reduced the haz-
ard ratio for BRD (HR=0.26), which means that 
calves in the TRT group at any individual time 
along here are 74% less likely to experience an 
event than the calves in the CTR group. A simi-
lar study evaluating the metaphylactic effect of 
oxytetracycline found a reduced hazard ratio 
(HR=0.39) and extended 7 days the interval of 
time from arrival to the diagnosis of BRD in all 
the calves becoming sick (Fazzio et al., 2015). 
Tildipirosin in pre-weaned dairy calves has been 
observed to lower the hazard of being affected 
with BRD and/or otitis (Teixeira et al., 2017). In 
experimentally infected with Histophilus somni 
calves, treated with tildipirosin had lower BRD 
clinical score and less lung consolidation com-
pared to calves that had received tulathromycin 
metaphylaxis or saline control treatment (Confer 
et al., 2016). In another study calves that received 
tildipirosin pre-challenge with Mannheimia hae-
molytica had fewer lung lesions and lower clini-
cal scores than calves that had received tulath-
romycin or saline. (Amrine et al., 2014). These 
results are quite different from those of Celes-
tino and colleagues (2020) done in Holstein 
calves in pre-weaning period. They reported that 
metaphylaxis did not decrease the incidence of 
BRD, which might be due to the low disease in-
cidence in their study.

Only one death case was occurred during the 
study, probably due to the daily monitoring of 
animals, thorough clinical examination and early 
treatment. This confirms the opinion that DART-
based therapy is a reliable tool to control BRD 
(Love et al., 2014). In our opinion, the study of 
the effectiveness of tildipirosin in a relatively 
small number of animals needs to be extended, to 
include large groups of susceptible calves, both 
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beef and dairy. However, it is important to note 
that the interpretation of these observations must 
take into account that the calves included in the 
study were not vaccinated. Worldwide practices 
for managing BRD on commercial farms include 
reducing stress, optimizing management, gen-
eral vaccination, and mass antibiotic treatment 
(Fulton, 2009). Despite the development and im-
provement of vaccines, uncontrollable stressors 
can dysregulate humoral and cellular immune 
responses and can lead to disease. This makes 
metaphylaxis a reliable tool in the prevention of 
respiratory diseases in beef calves during the pe-
riod of increased stress. As a result, from this 
study tildipirosin mass treatment was efficient in 
reducing BRD related morbidity rates. Globally, 
there is a tendency to reduce the use of antimi-
crobial agents, with the aim of reducing the anti-
biotic pressure on bacteria and selecting resistant 
strains. In intensive animal husbandry, the use 
of antimicrobial agents is often the only alterna-
tive to overcome health and economic problems 
associated with bacterial infections. Antimicro-
bial coverage as mass treatment also aids in re-
ducing the number of chronics and mortalities in 
a group, thus having a significant positive effect 
on animal welfare (Sweiger and Nichols, 2010). 
Word et al. (2020) reported that, metaphylaxis 
did not increase total antimicrobial use on a mass 
basis or total therapeutic applications, although 
total number of applications was increased when 
metaphylaxis was included.

CONCLUSION 

In evaluating the practical value of the results 
of this field trial, it should be taken into account 
that the bulls did not receive bacterins contain-
ing Mannheimia haemolytica and/or Pasteurella 
multocida as BRD prevention. In poorly man-
aged herds in the periods of elevated stress, anti-
microbial metaphylaxis remains the most acces-
sible and fastest way to protect animals from suf-
fering and ensure their well-being.
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