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Abstract 
Introduction: A feedlot is an intensive farming system for finishing livestock. Bovine respiratory disease (BRD) is a cause of morbidity and 

mortality in beef cattle, especially in feedlots.  

Methodology: This study investigated the morbidity and mortality of BRD in a beef cattle feedlot in southeastern Brazil using: clinical 

diagnoses, therapy, morbidity, and mortality. Pulmonary fragments were collected from five steers, on feed from 3-32 days, with lesions of 

pneumonia for identification of BRD infectious agents PCR.  

Results: 188,862 steers were on feed and morbidity was 7.05% (13,315/188,862), mortality 0.64% (1,214/188,862). The causes of morbidity 

were: BRD (6.13%), lameness (0.29%), trauma (0.21%), clostridiosis (0.13%) and polioencephalomalacia, PEM (0.12%). The causes of 

mortality were: BRD (0.21%), trauma (0.17%), and clostridiosis (0.13%). When all sick cattle were considered (n=13,315), BRD (86.9%) was 

the principal cause of morbidity, followed by lameness (4.13%), trauma (3.05%), and clostridiosis (1.82%). The cost of BRD-associated cattle 

mortality and morbidity was estimated at $14,334.00/10,000 and $16,315.40/10,000 respectively. It was projected that the economic effects 

due to BRD-associated morbidity in Brazil were $6.31 million/annum, while losses due to mortality were $5.54 million, resulting in an annual 

loss of $11.85 million. Coinfections in cattle with pneumonia due to Mannheimia haemolytica and Pasteurella multocida were identified in 

4/5 steers tested. 

Conclusions: This is the first longitudinal study that investigated the incidence of BRD in feedlot cattle from Brazil, and the results herein 

described indicate that BRD contributed significantly to the development of mortality and morbidity of cattle on feed.  
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Introduction 
In 2008 Brazil was recognised as one of the major 

exporters of beef worldwide, with 34.4 million cattle 

slaughtered in 2013 [1]; this represented 20% of all 

commercially produced beef worldwide [2]. Although 

a large proportion of the cattle reared in Brazil are done 

so exclusively on pastures, the use of feedlots for the 

intensive rearing of beef cattle has increased annually 

with approximately 3.87 million beef cattle on feed in 

2012 [3]. The economic impacts associated with this 

management system of beef cattle production in Brazil 

is still to be investigated. 

The bovine respiratory disease (BRD) complex is a 

multifactorial and multi-etiological entity that is 

associated with several infectious agents [4-6], coupled 

with cattle management [4], and environmental factors 

[4,7]. BRD is the most important cause of livestock 

mortality in the USA in feedlots and is responsible for 

16% of all non-predator losses of beef cattle [8]. Data 

relative to the occurrence of BRD in Brazil is sparse, 

with Histophilus somni [9,10], the bovine respiratory 

syncytial virus, BRSV [10,11], bovine viral diarrhea 

virus (BVDV), bovine coronavirus (BCoV), 

Pasteurella multocida, and Mycoplasma bovis [10] 

being identified as the principal contributory agents. 

However, there is no data relative to the economic 

impacts of BRD on beef cattle feedlots from Brazil. 

This study investigated the occurrence of defined 

conditions in a beef cattle feedlot from southeastern 

Brazil, with emphasis on the economic impacts 

associated with BRD.   

 

Methodology 
Study location and animals 

This study was performed in a beef cattle feedlot 

located in the rural area of the city of Paracatu, in the 
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northeast of the State of Minas Gerais, southeastern 

Brazil. This feedlot has a stocking capacity of 50,000 

head of cattle/season, represents one of the largest feed 

yards in Brazil, and uses microchipping so that all 

animals are chipped on entering and are monitored for 

routine production practices, indices, and clinical 

alterations. This feedlot consists of dystrophic Red 

Latosol (Oxisol) soil [12]. Due to this soil type, all pens 

are aspersed with water daily to reduce the amount of 

dust during the dry seasons. 

Only steers between 24 to 36 months of age with 

initial average body weight (ABW) of 364 kg were 

included. All cattle at this feedlot were acquired from 

different geographical regions of the states of Minas 

Gerais, Goiás, and São Paulo, remained on feed for an 

average of 120 days until fattened to approximately 514 

kg BW, with an average daily weight gain of 1.44 kg. 

All cattle were maintained in 356 fenced pens, each pen 

being 1,920m2, and containing 140 animals, resulting in 

a carrying capacity of 13.7 steers/m2. Cattle at this 

feedlot are supplemented via an automated system with 

a diet consisting of corn-based silage, flaked corn, 

cottonseed meal, and a commercial mineral salt; water 

is provided ad libitum in troughs derived from artesian 

wells supplied from natural reservoirs located on the 

farm. 

All animals are immunized against bovine 

alphaherpesvirus-1 (BoHV-1), bovine viral diarrhea 

virus (BVDV), bovine respiratory syncytial virus 

(BRSV), bovine parainfluenza virus type-3 (BPIV-3), 

clostridial diseases including tetanus, and Pasteurella 

multocida at the first day on entering the feedlot. A 

booster was not used and the previous vaccination 

history of the cattle in the study is unknown. At the 

same time, all animals are dewormed with a 

commercial product that has 15% albendazole 

(Agebendazol 15%, Agener União, São Paulo, SP, 

Brazil). 

 

Data collection and characterization of BRD 

This study was carried out from January 2013 to 

December 2014. Cattle at this feedlot are monitored 

daily by six veterinary technicians under the 

supervision of one veterinarian, who is responsible for 

the wellbeing of the feedlot. All steers with clinical 

manifestation of disease are immediately separated 

from the affected pen and examined by the on-site 

veterinarian. Data relative to clinical diagnoses, 

therapy, morbidity, and mortality are tabulated daily 

into a Microsoft Excel (2016) spreadsheet. This 

information was used as input data for the results of this 

study. 

The evaluation used for the characterization of 

respiratory disease was based on the DART system 

(Zoetis, Florham Park, USA) with modifications [13]. 

In summary, the evaluated symptoms were depression, 

abnormal appetite, and/or respiratory distress. 

Manifestations of depression included but were not 

restricted to depressed attitude, lowered head, glazed or 

sunken eyes, slow or restricted movement, arched back, 

difficulty standing or walking, knuckling of joints or 

dragging toes when walking, and stumbling. Indication 

of abnormal appetite included animals that were 

completely off feed, eating less than expected or eating 

extremely slowly, a lack of gut fill or gaunt appearance, 

and obvious BW loss. Respiratory signs included 

difficult breathing, extended head and neck, and audible 

noise when breathing. 

Clinical diagnoses were classified into seven large 

predetermined groups: BRD, feed refusal, clostridial 

diseases, lameness, bloat, trauma, and 

polioencephalomalacia (PEM), which can also be 

divided based on management- (bloat, feed refusal, 

trauma, and lameness) or health-related conditions 

(BRD, clostridiosis, and PEM). 

 

Economic impacts associated with BRD 

An estimation of the economic impacts associated 

with BRD-related morbidity and mortality was 

determined by calculating the expenses associated with 

the following: cost per head of cattle that entered the 

feedlot due to vaccinations ($1.2) and therapy ($4); 

total operational cost per animal due to morbidity 

($21.4) and mortality ($118.29); average value 

($558.86) per animal that died of BRD; and the number 

of animals affected. Operational costs included all 

expenses associated with the feeding and maintenance 

of each animal per day at the feedlot; all costs were 

expressed in USD. 

We also were interested in estimating the effects of 

BRD on a national scale, but there was lack of adequate 

information from local databases. Notwithstanding this 

setback, an estimate was made based on available data 

to determine the economic effects of BRD on cattle 

managed on feedlots in Brazil. Consequently, we used 

the indices of morbidity and mortality identified during 

this investigation and projected the numbers on data 

available for the total effective herd of cattle reared on 

feed in Brazil during 2012. 
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Molecular characterization of infectious agents 

associated with BRD at this feedlot 

Pulmonary fragments were randomly collected 

from five steers and used in PCR assays designed to 

identify common pathogens associated with BRD. 

These animals were on feed at the feedlot during 3-32 

days, and all lungs had lesions of pneumonia. 

Nucleic acids extracted from the pulmonary tissue 

as described [14], were used in PCR/RT-PCR assays 

designed to amplify specific genes of principal 

infectious agents associated with BRD. Bacterial 

pathogens targeted included: H. somni [15], M. 

haemolytica [16], and P. multocida  [17]. Viral 

pathogens included BoHV-1 [18], BVDV [19], BPIV-3 

[20],  BCoV [21], and BRSV [22]. 

Positive controls included DNA/RNA from cell 

culture adapted Los Angeles strain of BoHV-1 [18] and 

the NADL strain of BVDV. DNA/RNA of H. somni 

[23], BPIV-3, BCoV, and BRSV [10] were obtained 

from previous studies. Nuclease-free water was used as 

negative controls in all PCR/RT-PCR assays. PCR 

products were separated by electrophoresis in 2% 

agarose gels, stained with ethidium bromide, and 

examined under ultraviolet light. 

The amplified PCR products were then purified 

(PureLink Quick Gel Extraction & PCR Purification 

Combo Kit, Life Technologies, Carlsbad, USA) and 

submitted for direct sequencing using the forward and 

reverse primers. Sequencing was performed by using a 

BigDye Terminator v3.1 Cycle Sequencing Kit 

(BigDye Terminator v3.1 Cycle Sequencing Kit, 

Applied Biosystems, Carlsbad, USA) in a 3500 Genetic 

Analyzer (3500 Genetic Analyzer for Resequencing & 

Fragment Analysis, Applied Biosystems, Carlsbad, 

USA) sequencer.  

 

Results 
Morbidity and mortality rates 

During this period, 188,862 head of cattle were 

confined at the feedlot. The morbidity rate was 7.05% 

(13,315/188,862), while mortality was estimated at 

0.64% (1,214/188,862). Most (86.9%; 11,577/13,315) 

of the sick animals developed BRD (Figure 1a); 

respiratory disease was the main (6.13%; 

11,577/188,862) cause of morbidity, followed by 

lameness (0.29%; 550/188,862), trauma (0.21%; 

406/188,862), clostridiosis (0.13%; 242/188,862), and 

polioencephalomalacia, PEM (0.12%; 222/188,862). 

BRD (0.21%; 397/188,862) was the main cause of 

mortality at this feedlot (Figure 1a). This was followed 

by trauma (0.17%; 329/188,862), clostridiosis (0.13%; 

242/188,862), other diseases (e.g., tumors, septicemia, 

babesiosis, brisket edema, hepatic photosensitization, 

and hardware disease) (0.08/157/188,862), and PEM 

(0.02%; 46/188,862), these conditions were responsible 

for 32.7% (397/1,214), 27.1% (329/1,214), 19.9% 

(242/1,214), 12.9% (157/1,214) and 3.79% (46/1,214) 

of the animals that died during this period, respectively 

(Figure 1b). BRD was the principal cause of morbidity 

when all sick animals were considered, being 

responsible for 86.9% (11,577/13,315) of all cattle with 

any disease condition (Figure 1b); other important 

causes of morbidity were lameness 4.13% 

(550/13,315), trauma 3.05% (406/13,315), and 

clostridiosis 1.82% (242/13,315). In addition, all 

animals diagnosed with clostridial diseases died. 

When the distribution of the frequency of morbidity 

related to BRD was evaluated, it was observed that 

69.3% (8,027/11,577) of the cases occurred in cattle 

during the first 15 days on feed, while almost all 

(95.8%, 11,087/11,577) cases occurred during the first 

30 days on feed (Figure 2a). Alternatively, the 

distribution of the frequency of mortality due to BRD 

was uniform during the days all cattle were on feed. 

Only 20.2% (80/397) of all deaths occurred during the 

first 15 days, 73.8% (293/397) within one month and 

89.9% (357/397) in 60 days on feed (Figure 2b).  

 

  

Figure 1. The distribution of principal disease conditions 

observed at the feedlot during the evaluation period, considering 

all animals. (A) Number of each condition plotted on the X axis 

as prevalence and (B) as the percentage of sick animals. 

(PEM is polioencephalomalacia). 
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Table 1. Estimated costs associated with the mortality and morbidity of feedlot cattle due to bovine respiratory disease. 

Estimated costs Mortality (USD/animal) Morbidity (USD/animal) 

Vaccinations 1.22 1.22 

Therapy 4.0 4.0 

Average operational costs/animal 118.29 21.4 

Average value of animal 558.86 - 

Cost/animal 682.40 26.62 

Number of animals/10,000 cattle 21 612 

Total/100,000 cattle 14,334.00 16,315.40 

 

 

 

 

Table 2. Projected estimates of the economic impacts of bovine respiratory disease on cattle on feed in Brazil. 

Indices  Estimates for 2012 Cost (USD) 

Cattle on feed a  3,866,531.00  

BRD Morbidity b 6.13% 237,018.35  

BRD Mortality b 0.21% 8,119.71  

Cattle herd c  211,279,082  

Cattle slaughtered c  31,118,740  

% cattle on feed  1.83  

% cattle slaughtered  12.43  

Morbidity cost/animal b 26.62  6,309,428.48 

Mortality cost/animal b 682.4  5,540,893.58 

a Associação Nacional dos Confinadores (ASSOCON); b This study;c Instituto Brasileiro de Geografia e Estatística (IBGE). 

 
 

 

 

 

Table 3. Results of molecular investigations of pathogens associated with bovine respiratory disease.  

Animal 
Days 

on Feed 

Pathogens associated with bovine respiratory disease 

Mannheimia 

haemolytica 

Pasteurella 

multocida 

Histophilus 

somni 
BoHV-1 BPIV-3 BRSV BVDV BCoV 

1 3 + - - - - - - - 

2 4 + + - - - - - - 

3 15 + + - - - - - - 

4 29 + + - - - - - - 

5 32 + + - - - - - - 

+, positive; -, negative; BoHV-1, bovine alphaherpesvirus-1; BPIV-3, bovine parainfluenza virus-3; BRSV, bovine respiratory syncytial virus; BVDV, bovine 

viral diarrhea virus; BCoV, bovine coronavirus. 
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Economic impacts 

The costs associated with vaccinations and therapy 

were estimated per animal at $1.22 and $4, respectively. 

The average operational cost related to mortality was 

$118.29, being considerably more elevated than the 

$21.4 associated with the maintenance of a sick animal.  

The estimated loss associated with mortality due to 

BRD was $682.4/animal, resulting in accumulated 

losses of $14,334.00 per 10,000 cattle on feed (Table 

1). The expenses due to BRD-related morbidity was 

almost equal to the amount estimated for mortality, the 

cost per animal was $26.62 with an overall loss of 

$16,315.40 per 10,000 cattle on feed. Consequently, the 

total economic loss due to BRD was $30,649.4 per 

10,000 cattle on feed.  

The number of cattle on feed in Brazil during 2012 

represented 1.83% (3,866,531/ 211,279,082) of the 

total number of cattle reared and 12.43% (3,866,531/ 

31,118,740) of all cattle slaughtered (Table 2). Further, 

an estimated projection of the economic impacts due to 

BRD in Brazil revealed that the cost associated with 

morbidity was $6,309,428.48, while losses due to 

mortality were $5,540,893.58; consequently, the 

overall projected cost of BRD in Brazil was 

$11,850,322.06/annum. 

 

Infectious agents associated with BRD 

The distribution of the infectious agents identified 

from the pulmonary fragments of the steers is given in 

Table 3. Most of the steers tested were concomitantly 

infected by M. haemolytica and P. multocida (n=4), one 

was infected only by M. haemolytica; other infectious 

agents investigated were not identified. 

 

Discussion 
This is the first longitudinal study that estimated the 

impact of BRD-related morbidity and mortality on a 

beef cattle feedlot from Brazil. The information herein 

obtained is of fundamental importance to guide and 

alert local beef cattle producers on the importance of 

curbing expenses associated with BRD, since there was 

no available data that considered the peculiarities 

associated with feedlot cattle production in Brazil. 

Consequently, the data contained in this study can be 

compared with those of similar investigations done in 

North America [24-28], where the impacts due to BRD-

related disease are well established [6].  

The frequency of morbidity and mortality of beef 

cattle has been intensively investigated in North 

America primarily due to the elevated costs associated 

with the maintenance of cattle in feedlots. Additionally, 

it is of paramount importance to identify the infectious 

agents and associated diseases of the BRD complex 

[29,30], as well as to evaluate and establish adequate 

control and preventative methods [30,31], implement 

efficient therapeutic and metaphylactic strategies 

[32,33]. Recently, models have been developed to 

estimate the risks of BRD occurring in feedlot cattle 

[28,34,35]. Although Brazil is one of the world’s largest 

beef producer [2], these data are not available and their 

absence reinforces the importance of the information 

derived from this investigation. Consequently, this 

study has demonstrated that the amount of cattle (3.87 

million head) on feed in Brazil during 2012 represented 

only 1.83% of the total bovine herd and 12.43% of all 

slaughtered cattle [36], indicating that although a 

relatively small proportion of cattle reared are 

maintained on feed, these formed a significant portion 

of the cattle slaughtered. 

This investigation estimated morbidity and 

mortality at the feedlot were 7.05% and 0.64%, 

respectively. A study that evaluated the mortality trends 

of cattle at feedlots in the USA during 1994 to 1999 

Figure 2. (A) Distribution of the morbidity (n, 11,577) and (B) 

mortality (n, 397) associated with bovine respiratory disease 

relative to the days on feed. 
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revealed an average mortality rate of 1.26% [37], while 

another study done during 1990 to 1993 revealed 

mortality rates that varied between 0.18% to 0.47% 

[38]. Consequently, the mortality rate observed at the 

Brazilian feedlot seems to be similar to those observed 

in North America. 

BRD was the principal cause of mortality and 

morbidity during this investigation. Cattle morbidity 

and mortality due to BRD was 6.13% (11,577/188,862) 

and 0.21% (397/188,862), respectively; the mortality 

rate herein observed is less than the 0.7% described in 

a Oklahoma feedlot study [39], while BRD-related 

morbidity rates from North America have been 

calculated at 8.17% [40], 14.7% [39], and 20.6% [24]. 

Trauma was the second cause of mortality and 

represented 27.1% (329/1,214) of all animals that died 

during this period. One of the factors related to the 

elevated large percentage of mortality associated with 

trauma might be the fact that a large proportion of 

animals were transported from areas 700 km distant 

from the feedlot. This is because many animals 

delivered from cities within the states of Minas Gerais, 

Goiás, and São Paulo, developed multiple traumatic 

injuries and were euthanized. The distance travelled by 

feedlot cattle was associated with mortality, elevated 

BRD morbidity, and can serve as a predictor of cattle 

health and performance [41]. In addition, other factors 

associated with transported-related mortality, such as 

weight loss, and the stocking density and time without 

feed during transport [4,42,43], might have also 

contributed to the large percentage of trauma mortality 

observed during this study. 

BRD was the most significant disease condition 

observed and represented 86.9% (11,577/13,315) of all 

sick animals at this feedlot; similar incidences (67-

82%) of BRD were identified in Central USA [44]. 

Nevertheless, these results are more elevated than those 

described in a study from Ohio, with a morbidity rate of 

20.6% [24], and the 17% incidence observed over a 

period of 15 years by the US Meat Animal Research 

Center [7]. When all dead animals were considered, 

mortality due to BRD was estimated at 32.7% 

(397/1214); these results are more elevated than the 

Ohio (5.9%) study [24], but are reduced when 

compared with the results (46-67%%) described in 

Central USA [44], the Great Plains [38], and Ontario 

where mortality rates of 46-67%% and 44.1%, and 69% 

[29], respectively, were described. Although there are 

differences in the level of BRD-related mortality, all 

studies suggest that BRD is a major cause of mortality 

at beef cattle feedlots. Consequently, these data 

demonstrate that BRD is an important cause of 

mortality and morbidity at this feedlot with incidence 

levels compared to those described in the North 

America where there have been extensive and ongoing 

investigations of this important disease condition of 

cattle [6]. However, more investigations of the impact 

of BRD at feedlots from diverse cattle producing 

regions of Brazil are required to have an overall picture 

of the national effects of BRD on cattle herds. 

Alternatively, it was demonstrated that lesions 

associated with BRD have been underestimated and not 

considered as the principal disease that affects feedlot 

cattle, since pulmonary lesions only contributed to 

8.3% of 1,617 animals slaughtered at a commercial 

abattoir in São Paulo [45]. 

Morbidity due to BRD was predominant (69.3%; 

8,027/11,577) during the first 15 days on feed at this 

feedlot and by the end of 30 days most (95.8%; 

11,087/11,577) animals were affected. These findings 

are in accord with the results described in Alberta 

[46,47], Ontario [29], and the Central USA [44], where 

the occurrence of pneumonia in feedlot cattle was more 

frequent during the first 10-15 days on feed. The 

occurrence of BRD in feedlot cattle during the first few 

days on feed seems to be common throughout the USA 

[37]. Hence, since BRD is a multifactorial and multi-

etiological entity that results in the disequilibrium 

between the defense system of the host, the action of a 

wide variety of infectious agents, environmental and 

genetic factors, and stressors [5,7,42], it is likely that 

this disease entity will contribute significantly to beef 

cattle morbidity in feedlots throughout Brazil. The 

elevated incidence of BRD observed during this study 

can also be associated with the comingling of animals 

derived from diverse geographical locations and the 

diet adaptions during entry into feedlots [43].  In 

addition, these animals were not on any metaphylactic 

therapy. 

The total cost associated with therapy of an animal 

with BRD was $26.62, being similar to the $23.6 USD 

related with the treatment of animals with respiratory 

disease from the USA [48], but less than the 

$12.39/steer reported in a 1999 Iowa State University 

study [24]. Nevertheless, the $1.22 and $4/head spent 

on vaccinations and therapy, were similar to those 

described ($1 and $3, respectively) in a three year 

period of the Ontario study [27]. Although the cost of 

losing an animal at this feedlot due to BRD was 

determined at $682.4, the projected cost associated with 

morbidity due to BRD in Brazil was $6.31 

million/annum. It must be highlighted that this number 

is not entirely accurate since this value was derived 

from several databases computed in 2012 and the 
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indices determined during this investigation. 

Nevertheless, this is the first estimated projection of the 

nationwide effects of BRD on confined cattle reared in 

Brazil, and provides an insight of the approximate 

economic impacts of BRD on the local beef industry, 

using the indices determined during this investigation 

as baseline input data. Although the annual estimated 

cost identified during this study is below the $750 

million that is associated with BRD in the USA [25], 

the amount of cattle on feed in the USA is 

comparatively more elevated than in Brazil, so the 

value herein described should not be underestimated. 

However, the projected total economic loss ($11.85 

million) due to BRD will affect the local beef cattle 

producing industry, considering that this amount 

represented only 1.83% of all cattle reared in Brazil. 

The identification of pathogens associated with 

BRD in Brazil is incipient. Although BRSV was 

identified in several feedlots from the state of Rio 

Grande do Sul [11], these authors only investigated the 

occurrence of this viral pathogen. Recently, our group 

has identified single and mixed associations of H. somni 

with bovine alphahepersvirus-1 in feedlot cattle with 

BRD from northern Paraná [9], and coinfections of H. 

somni with BRSV in feedlot cattle from the state of São 

Paulo [49]. We have also identified coinfections due to 

several disease agents such as BRSV, BVDV, BCoV, 

P. multocida, M. bovis, and H. somni in dairy cattle 

from the state of Paraná [10]. During this study, 

concomitant bacterial infections due to M. haemolytica 

and P. multocida were detected in the lung of steers 

with bronchopneumonia, suggesting that these 

pathogens may be endemic at this feedlot. These results 

are quite different from those of other studies done in 

Brazil [9-11, 49], and in beef cattle feedlots from 

Oklahoma, USA [39], Ontario, Canada [29], and in 

dairy herds from Quebec, Canada [50] in which there 

were coinfections with viral and bacterial pathogens 

and the viral pathogens probably predisposed the 

animals to a secondary bacterial disease. Therefore, we 

suggest that the bacterial pathogens at this feedlot were 

most likely associated with other stresses, such as 

vaccination and transport, since these pathogens were 

identified in steers that were less than 32 days-on feed. 

Furthermore, metaphylactic strategies were not 

implemented during the period investigated at this 

feedlot, which can also contribute to the occurrence of 

bacterial pneumonia in animals that were on feed for 3-

32 days. However, a more detailed investigation is 

needed to understand the dynamics of the pathogens 

associated with BRD at this feedlot so that adequate 

prophylactic and/or metaphylactic measures can be 

implemented.  

 

Conclusions 
This study has demonstrated that morbidity and 

mortality rates associated with bovine respiratory 

disease at this feedlot were comparable to those 

described in feedlots from North America. In addition, 

the economic findings suggest that BRD can impact 

significantly the local livestock industry. Moreover, 

only bacterial agents were associated with BRD at this 

feedlot. 

 
 
Acknowledgements 
SA Headley, AA Alfieri, and JPE Saut are recipients of the 

National Council for Scientific and Technological 

Development (CNPq; Brazil) fellowships and grants. 

 

 
References 
1. The Brazilian Institute of Geography and Statistics (2014) 

IBGE, Indicators. IBGE- Livestock production statistics. p. 1-

74. 

2. Ministry of Agriculture, Livestock, and Supply: Brasília. 

(2014) Animal exportation Available: 

http://www.agricultura.gov.br/ Accessed: 27 June 2016. 

3. National Feedlot Association (2013) Cattle breeding within 

confinement: Assocon conducts survey .   Available: 

http://ruralcentro.uol.com.br/analises/criacao-de-gado-de-

corte-em-confinamento-assocon-realiza-levantamento-

3165#y=194. Accessed: 14 March 2015. 

4. Taylor JD, Fulton RW, Lehenbauer TW, Step DL, Confer AW 

(2010) The epidemiology of bovine respiratory disease: What 

is the evidence for predisposing factors? Can Vet J 51: 1095-

1102. 

5. Griffin D, Chengappa MM, Kuszak J, McVey DS (2010) 

Bacterial pathogens of the bovine respiratory disease complex. 

Vet Clin North Am Food Anim Pract 26: 381-394. 

6. Fulton RW (2009) Bovine respiratory disease research (1983–
2009). Anim Health Res Rev 10: 131-139. 

7. Snowder GD, Van Vleck LD, Cundiff LV Bennett GL (2006). 

Bovine respiratory disease in feedlot cattle: environmental, 

genetic, and economic factors. J Anim Sci 84: 1999-2008. 

8. United States Depratment of Agriculture (USDA) (2011) 

Cattle and calves nonpredator death loss in the United States 

2010, Fort Collins, CO, USA. Available: 

https://www.aphis.usda.gov/animal_health/nahms/.../cattle_ca

lves_nonpred_2010.pdf  Accessed 28 June, 2015. 

9. Headley SA, Alfieri AF, Oliveira VH, Beuttemmuller EA, 

Alfieri AA (2014) Histophilus somni is a potential threat to 

beef cattle feedlots in Brazil. Vet Rec 175: 249. 

10. Oliveira VHS (2014) Molecular diagnosis of viral and bacterial 

infections associated with an outbreak of respiratory disease in 

dairy heifers. Masters dissertation in Animal Health Sience. 

Universidade Estadual de Londrina. p. 82.  

11. Brasil NDA, Hinnah FL, Fiss L, Sallis ESV, Grecco FB, 

Ladeira SRL, Marcolongo-Pereira C, Schild AL (2013) 



Baptista et al. – Bovine respiratory disease, southeastern Brazil     J Infect Dev Ctries 2017; 11(10):791-799. 

798 

Respiratory diseases in calves in southern Rio Grande do Sul: 

study of 33 outbreaks. Pesq Vet Bras 33: 745-751. 

12. Macedo RLG, Gomes JE, Venturin N, Salgado BG (2005) 

Initial growth of Tectona grandis Lf, in different spacingsa in 

Paracatu, MG, Brazil. Cerne, Lavras 11: 61-69. 

13. Wilson BK, Step DL, Maxwell CL, Wagner JJ, Richards CJ, 

Krehbiel CR (2015) Evaluation of multiple ancillary therapies 

used in combination with an antimicrobial in newly received 

high-risk calves treated for bovine respiratory disease. J Anim 

Sci 93: 3661-3674. 

14. Boom R, Sol CJ, Salimans MM, Jansen CL, Wertheim-van 

Dillen PM, van der Noordaa J (1990) Rapid and simple method 

for purification of nucleic acids. J Clin Microbiol 28: 495-503. 

15. Angen O, Ahrens P, Tegtmeier C (1998) Development of a 

PCR test for identification of Haemophilus somnus in pure and 

mixed cultures. Vet Microbiol 63: 39-48. 

16. Angen O, Thomsen J, Larsen LE, Larsen J, Kokotovic B, 

Heegaard PM, Enemark JM (2009) Respiratory disease in 

calves: microbiological investigations on trans-tracheally 

aspirated bronchoalveolar fluid and acute phase protein 

response. Vet Microbiol 137: 165-71. 

17. Townsend KM, Frost AJ, Lee CW, Papadimitriou JM, 

Dawkins HJS (1998) Development of PCR assays for species- 

and type-specific identification of Pasteurella multocida 

isolates. J Clin Microbiol 36: 1096-1100. 

18. Claus MP, Alfieri AF, Folgueras-Flatschart AV, Wosiacki SR, 

Medici KC, Alfieri AA (2005) Rapid detection and 

differentiation of bovine herpesvirus 1 and 5 glycoprotein C 

gene in clinical specimens by multiplex-PCR. J Virol Methods 

128: 183-138. 

19. Vilček Š, Herring AJ, Herring JA, Nettleton PF, Lowings JP, 

Paton DJ (1994) Pestiviruses isolated from pigs, cattle and 

sheep can be allocated into at least three genogroups using 

polymerase chain reaction and restriction endonuclease 

analysis. Arch Virol 136: 309-323. 

20. Zhu Y-M, Shi H-F, Gao Y-R, Xin J-Q, Liu N-H, Xiang W-H, 

Ren X-G, Feng J-K, Zhao L-P, Xue F (2011) Isolation and 

genetic characterization of bovine parainfluenza virus type 3 

from cattle in China. Vet Microbiol 149: 446-451. 

21. Takiuchi E, Stipp DT, Alfieri AF, Alfieri AA (2006) Improved 

detection of bovine coronavirus N gene in faeces of calves 

infected naturally by a semi-nested PCR assay and an internal 

control. J Virol Methods 131: 148-154. 

22. Almeida RS, Spilki FR, Roehe PM, Arns CW (2005) Detection 

of Brazilian bovine respiratory syncytial virus strain by a 

reverse transcriptase-nested-polymerase chain reaction in 

experimentally infected calves. Vet Microbiol 105: 131-135. 

23. Headley SA, Oliveira VH, Figueira GF, Bronkhorst DE, Alfieri 

AF, Okano W, Alfieri AA (2013) Histophilus somni-induced 

infections in cattle from southern Brazil. Trop Anim Health 

Prod 45: 1579-1588. 

24. Faber R, Hartwig N, Busby WD, BreDahl R (1999) The costs 

and predictive factors of bovine respiratory disease in 

standardized steer tests. Beef Research Report. Iowa State 

University: Iowa. p. 1-11. Accessed 25 July 2016. 

www.extension.iastate.edu/Pages/ansci/beefreports/asl-

1648.pdf. 

25. Griffin D (1997) Economic impact associated with respiratory 

disease in beef cattle. Vet Clin North Am Food Anim Pract 13: 

367-377. 

26. Jim K (2009) Impact of bovine respiratory disease (BRD) from 

the perspective of the Canadian beef producer. Anim Health 

Res Rev 10: 109-110. 

27. Martin SW, Meek AH, Davis DG, Johnson JA, Curtis RA 

(1982) Factors associated with mortality and treatment costs in 

feedlot calves: the Bruce County Beef Project, years 1978, 

1979, 1980. Can J Comp Med 46: 341-349. 

28. Babcock AH, White BJ, Renter DG, Dubnicka SR, Scott HM 

(2013) Predicting cumulative risk of bovine respiratory disease 

complex (BRDC) using feedlot arrival data and daily morbidity 

and mortality counts. Can J Vet Res 77: 33-44. 

29. Gagea MI, Bateman KG, van Dreumel T, McEwen BJ, Carman 

S, Archambault M, Shanahan RA, Caswell JL (2006) Diseases 

and pathogens associated with mortality in Ontario beef 

feedlots. J Vet Diagn Invest 18: 18-28. 

30. Edwards TA (2010) Control methods for bovine respiratory 

disease for feedlot cattle. Vet Clin North Am Food Anim Pract 

26: 273-284. 

31. Sweiger SH, Nichols MD (2010) Control methods for bovine 

respiratory disease in stocker cattle. Vet Clin North Am Food 

Anim Pract 26: 261-271. 

32. Nickell JS, White BJ (2010) Metaphylactic antimicrobial 

therapy for bovine respiratory disease in stocker and feedlot 

cattle. Vet Clin North Am Food Anim Pract 26: 285-301. 

33. Pardon B, Hostens M, Duchateau L, Dewulf J, De Bleecker K, 

Deprez P (2013) Impact of respiratory disease, diarrhea, otitis 

and arthritis on mortality and carcass traits in white veal calves. 

BMC Vet Res 9: 79. 

34. Babcock AH, White BJ, Dritz SS, Thomson DU, Renter DG 

(2009) Feedlot health and performance effects associated with 

the timing of respiratory disease treatment. J Anim Sci 87: 314-

327. 

35. Babcock AH, Cernicchiaro N, White BJ, Dubnicka SR, 

Thomson DU, Ives SE, Scott HM, Milliken GA, Renter DG 

(2013) A multivariable assessment quantifying effects of 

cohort-level factors associated with combined mortality and 

culling risk in cohorts of U.S. commercial feedlot cattle. Prev 

Vet Med 108: 38-46. 

36. The Brazilian Institute of Geography and Statistics (IBGE) 

(2015) IBGE - Effective Herds - Brazil. Available:  

http://www.sidra.ibge.gov.br Accessed: 16 March 2015. 

37. Loneragan GH, Dargatz DA, Morley PS, Smith MA (2001) 

Trends in mortality ratios among cattle in US feedlots. J Am 

Vet Med Assoc 219: 1122-1127. 

38. Vogel G, Parrott J (1994) Mortality survey in feedyards: the 

incidence of death from digestive, respiratory and other causes 

in feedyards on the Great Plains. Compend Contin Educ Pract 

16: 227–234. 

39. Fulton RW, Blood KS, Panciera RJ, Payton ME, Ridpath JF, 

Confer AW, Saliki JT, Burge LT, Welsh RD, Johnson BJ, Reck 

A (2009) Lung pathology and infectious agents in fatal feedlot 

pneumonias and relationship with mortality, disease onset, and 

treatments. J Vet Diagn Invest 21: 464-477. 

40. Schneider MJ, Tait RG, Jr., Busby WD, Reecy JM (2009) An 

evaluation of bovine respiratory disease complex in feedlot 

cattle: Impact on performance and carcass traits using 

treatment records and lung lesion scores. J Anim Sci 87: 1821-

1827. 

41. Cernicchiaro N, White BJ, Renter DG, Babcock AH, Kelly L, 

Slattery R (2012) Associations between the distance traveled 

from sale barns to commercial feedlots in the United States and 

overall performance, risk of respiratory disease, and 

cumulative mortality in feeder cattle during 1997 to 2009. J 

Anim Sci 90: 1929-1939. 

42. Fike K, Spire MF (2006) Transportation of Cattle. Vet Clin 

North Am Food Anim Pract 22: 305-320. 



Baptista et al. – Bovine respiratory disease, southeastern Brazil     J Infect Dev Ctries 2017; 11(10):791-799. 

799 

43. Cusack PM, McMeniman N, Lean IJ (2003) The medicine and 

epidemiology of bovine respiratory disease in feedlots. Aust 

Vet J 81: 480-487. 

44. Edwards AJ (1996) Respiratory diseases of feedlot cattle in the 

central USA. Bovine Pract 30: 5-7. 

45. Vechiato TAF (2009) Retrospective and prospective study of 

the presence of hepatic abscesses in slaughtered Brazilin cattle. 

Masters Dissertation in Veterinary Medicine. Universidade de 

São Paulo: São Paulo. p. 102. 

46. Ribble CS, Meek AH, Jim GK, Guichon PT (1995) The pattern 

of fatal fibrinous pneumonia (shipping fever) affecting calves 

in a large feedlot in Alberta (1985-1988). Can Vet J 36: 753-

757. 

47. Ribble CS, Meek AH, Janzen ED, Guichon PT, Jim GK (1995) 

Effect of time of year, weather, and the pattern of auction 

market sales on fatal fibrinous pneumonia (shipping fever) in 

calves in a large feedlot in Alberta (1985-1988). Can J Vet Res 

59: 167-172. 

48. Animal and Plant Health Inspection Service (2013) Types and 

costs of respiratory disease treatments in U.S. feedlots. United 

States Department of Agriculture. Available: 

https://www.aphis.usda.gov/animal.../feedlot/.../feedlot2011/F

eed11_is_RespDis.pdf . Accessed: 16 April 2015 

49. Headley SA, Balbo LC, Alfieri AF, Baptista AL, Saut JPE, 

Alfieri AA (2017) Bovine respiratory disease associated with 

Histophilus somni and bovine respiratory syncytial virus in a 

beef cattle feedlot from southeastern Brazil. Semin-Cienc 

Agrar 38: 283-294. 

50. Francoz D, Buczinski S, Belanger AM, Forte G, Labrecque O, 

Tremblay D, Wellemans V, Dubuc J (2015) Respiratory 

pathogens in Quebec dairy calves and their relationship with 

clinical status, lung consolidation, and average daily gain. J Vet 

Intern Med 29: 381-387. 

 
Corresponding author 
Dr Selwyn A. Headley 

Department of Veterinary Preventive Medicine, Universidade 

Estadual de Londrina, Paraná, Brazil. Rodovia Celso Garcia Cid, 

PR 445 Km 380, Campus Universitário, PO Box 10.011, 86057-

970.  

Phone/Fax: + 55 (43) 3371-4766.  

E-mail: selwyn.headley@uel.br 

 

Conflict of interests: No conflict of interests is declared.

 


	Introduction
	Methodology
	Study location and animals
	Data collection and characterization of BRD
	Economic impacts associated with BRD
	Molecular characterization of infectious agents associated with BRD at this feedlot

	Results
	Morbidity and mortality rates
	Economic impacts
	Infectious agents associated with BRD

	Discussion
	Conclusions
	Acknowledgements
	References
	Corresponding author


