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ABSTRACT 
Bovine respiratory syncytial virus (BRSV) is one of the important causative agents of Bovine 

respiratory disease complex (BRDC) in cattle all over the world. The present study was carried out to 

determine the seroprevalence of BRSV in dairy and beef cattle farms in Bulgaria. A total of 418 serum 

samples from 19 farms were tested using a commercial ELISA antibody test kit. The average rate of 

seroprevalence was 78.9 % indicating a high level of exposure to the virus.  

In dairy and beef farms the seropositivity of BRSV was found to be 81.8%, and 72.7%, respectively. 

Evaluation of some risk factors reveals that the BRSV antibody prevalence was related to age, herd size, 

import of animals and season. This study demonstrates that infection is one of the common reasons of 

respiratory diseases in cattle which may have a significant influence on health and performance.  
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INTRODUCTION 

Bovine respiratory syncytial virus (BRSV) is 

one of the major viruses included in Bovine 

respiratory disease complex (BRDC) etiology 

(1).  The virus is capable of infecting cattle on 

dairy and beef farms, resulting in clinical or 

subclinical infection. The initial infection by 

BRSV suppresses the immune system and 

facilitates secondary bacterial infection of the 

lower respiratory tract (2). BRSV is an RNA 

virus with a non-segmented, single-stranded, 

negative-sense 15.2 kb genome that belongs to 

the genus Pneumovirus. The virus is spread in 

the herd through airborne transmission and 

contact (direct or indirect) between infected 

animals. The horizontal transmission in 

combination with subclinical re-infection, is 

considered the main mechanism for circulation 

of BRSV within a population (3). The 

epidemiological studies reported that the 

prevalence of BRSV in cattle ranged from 28%  
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to 70%, depending on animal age and 

environmental conditions (4, 5). The disease 

occurs in most countries worldwide and affects 

cattle of all ages, with younger animals being at 

the greatest risk of clinical disease (6, 7).  In 

disease outbreaks, morbidity is high (60-80%) 

and mortality can reach up to 20%, particularly 

in young calves (8, 9). Serosurveys, or studies 

capturing data on post-exposure antibodies to 

BRSV, help us understand true rates of infection 

at animal and farm level prevalence (10). In 

unvaccinated populations, seroprevalence 

generally increases with age but the effects of 

other factors such as herd size are inconsistent 

(11). Up-to-date information about the 

prevalence of BRSV in Bulgaria is limited. 

Earlier studies were made in the 1980s in 50 

farms with a history of BRD, and the 

established seroprevalence by using the 

blocking ELISA test was 47.3% (12). Over the 

last 20 years, a change in the type, size, 

productivity and management of farms has 

occurred in our country. Thousands of cattle of 

the Holstein-Friesian genotype and various beef 

breeds were purchased. This probably affects 

disease rates, as in some cases disease outbreaks 
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were detected soon after the commingling of 

purchased and local cattle. 
 

The aim, of this study was to estimate the 

seroprevalence of BRSV in beef and dairy cattle 

herds in Bulgaria and to assess the role of some 

risk factors associated with the disease. 
 

MATERIALS AND METHODS 

Study design and sample size  

The study was conducted between March 2021 

and April 2022. A total of 12 dairy and 7 beef 

farms from northern and southern Bulgaria were 

included in the survey. Cattle of different ages 

and breeds with no vaccination history against 

BRSV were tested in the study. 
 

The sample size was calculated according to the 

method describe by Naing and colleagues (13) 

with an expected disease prevalence of 50%, 

confidence level of 95%, and standard error rate 

of 5%, using the following equation: n = Z2 x P 

(1 - P)/d2. Where n = sample size, Z = Z statistic 

for a level of confidence (for the level of 

confidence of 95%, which is conventional, Z 

value is 1.96), P = expected prevalence or 

proportion (in the proportion of one; if 50%, P 

= 0.5), and d = precision (in proportion of one; 

if 5%, d = 0.05). 
 

According to the calculation, a minimum of 384 

samples were required to conduct this study. 

More than the equation required samples were 

obtained and included in the study. Calves less 

than 150 days of age were not included to avoid 

interference from maternal-derived antibodies.  
 

Sampling and shipment 

A total of 421 blood samples were collected. 

Blood was collected into sterile vacutainer tubes 

(VACUTEST KIMA, Italy) by venipuncture of 

the coccygeal or jugular vein. Samples 

remained at room temperature for 45 min for 

coagulation and after being transported to the 

laboratory by using a cool box and reusable dry 

gel packs. Samples were centrifuged at 3,000 

rpm for 10 min to obtain the sera. The obtained 

sera were aliquoted in 1.5 mL identified micro 

tubes that were stored at −20 °C until analyses. 
 

Laboratory analysis 

The diluted samples (10 μl serum in 190 μl 

dilution buffer) were tested for the presence of 

circulating antibodies to the bovine respiratory 

syncytial virus by using a commercially 

available IDEXX RSV IgG Ab ELISA test kit 

(IDEXX Laboratories, Inc., Manufacturer 

IDEXX Montpellier SAS, France). The testing 

procedure and interpretation of the results were 

done according to the manufacturer’s 

recommendations. Samples showing S/P values 

<20% were considered negative, while those 

showing S/P % ≥ 20 were considered positive. 

Inconclusive samples were not retested, and 

were not included in further analysis. 

Measurement and reading of the optical 

densities were made at 450nm wavelength by 

using LED-based Microplate Reader Ledetect 

96. 
 

Risk factors 

Epidemiological information about animal 

origin and geolocation, age structure, type, sex, 

number of cattle in the herd, import of animals 

and season, was collected by using a pre-

designed questionnaire. It was administered to 

the owner or farm manager with the purpose of 

identifying risk factors related to the 

epidemiology of BRSV. The design was 

according to data of risk factors described in the 

literature (14, 15). The variables explored were: 

age group (≤12 months old, > 12 months old), 

type (dairy, beef), sex (female, male), herd size 

(≤200, > 200 animals), purchase of animals 

(yes, no), season (October – March, April – 

September) and bovine viral diarrhea virus - 

BVDV (positive, negative). Due to the 

widespread prevalence of BVDV, the 

clarification of its role as a risk factor leading to 

impaired immune function and the subsequent 

effect on the prevalence of BVDV was also 

assessed. Based on farm seroprevalence data for 

BVDV, dairy farms were divided into positive 

and negative (unpublished data). For BVDV 

dairy farms were determined as BVDV-free, 

when the results of all tested samples were 

negative. In each dairy farm, sampling was 

based on the stratification by age into five 

classes: <6 months old calves, 6–12 months old 

calves, pregnant heifers, uniparous, pluriparous 

(16).  
 

STATISTICAL ANALYSIS 

The two-sided Chi-square test was used to 

assess the difference in BRSV prevalence and 

various risk factors in the different cattle 

groups. Cramér’s V is an effect size 

measurement for the chi-square test of 

independence, it measures how strongly two 

categorical fields are associated. The rate of 

relative ratio (RR) between BRSV risk factors 

was calculated at 95% significance. Statistical 

analyses were performed using GraphPad 

software (Graphpad Software Inc., San Diego, 

CA) with statistical significance set at P < 0.05. 
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Epidemiological analysis of risk difference 

(RD), attributable risk percent (AR%) and 

percent relative effect (%RE) with confidence 

intervals were calculated by using OpenEpi 

Version 3.01 (17). 
 

RESULTS 

As a result of ELISA testing, 3 samples were 

determined as inconclusive, the remaining 418 

animals were included in the analysis. In 11 of 

12 dairy farms (91.66%) and all of the beef 

farms included in the survey were detected 

antibodies to BRSV. The results of the ELISA 

antibody test revealed that the overall 

seroprevalence of BRSV was 78.9 %, (330 

/418). The remaining 88 (21.05%) animals were 

determined as seronegative. The chi-square test 

showed significant associations between the 

presence of BRSV antibodies to all of the 

investigated risk factors (P<0.05), except sex. 

Potential risk factors associated with higher 

BRSV seroprevalence are presented in Table 1. 

The highest prevalence 91.4% was observed in 

cattle that were aged > 12 months (RR= 1.274) 

compared with youngstock aged between 6 and 

12 months. Small but significant differences in 

seroreactivity were found between dairy and 

beef farms, 81.8% and 72.7%, respectively 

(Cramer's V = 0.22, p = 0.0502). There was no 

significant difference between the 

seroprevalence of the BRSV infection in male 

and female animals in both dairy and beef 

farms. BRSV seropositivity for large herds 

(>200 animals) was 90,5 %, (RR= 2.52), 

compared to those from small herds. In dairy 

farms (10/12) with a history of purchasing dairy 

heifers compared to dairy farms that don’t 

import heifers, seropositivity was 91%, 

(RR=2.5102) and 36,1%, respectively. All beef 

farms had a history of purchasing animals, 

therefore no risk assessment was performed. 

Samples collected from October to March 

displayed higher antibody prevalence 

(RR=1.17, 95%, CI 1.05-1.30) compared to 

those collected during the rest of the year. 

Seropositive values of BVDV tested samples 

showed unequivocal association with BRSV 

seroprevalence (RR= 1.22, 95%, CI 1.05 - 1.42) 

in the chi-square test (Table 2). 

 

Table 1. Relative risk factors associated with the prevalence of bovine respiratory syncytial virus in 

cattle.  

Factors Number of 

tested 

Number of 

positive 

(%) 

Cumulative 

incidence 

RR Confidence 

Limits 

Significance 

level  

p -value 

Age       

> 12 months 152 139 (91.4) 0.914 1.27 1.16-1.39 <0.0001 

6 - 12 months 266 191 (71.8) 0.718    

Type       

Dairy 286 234 (81.8) 0.818 1.12 0.99-1.26 0.0502 

Beef 132 96 (72.7) 0.727    

Sex       

Dairy female 243 202 (83.1) 0.831 1.12 0.92-1.34 0.2506 

Dairy male 43 32 (74.4) 0.744    

Beef female 97 72 (74.2) 0.742 1.08 0.84-1.39 0.6714 

Beef male 35 24 (68.5) 0.685    

Herd size       

Small ≤200 89 32 (35.9) 0.359    

Large ≥200 329 298 (90.5) 0.905 2.51 1.90- 3.33 < 0.0001 

Import of 

dairy heifers 

      

yes 239 211 (88.3) 0.883 1.26 1.038 - 1.523  0.00147 

no 47 33 (70.2) 0.702    

Season       

October – 

March 

249 209 

(83.9%) 

0.839 1.172 1.05-1.30 0.0044 

April – 

September 

169 121 

(71.5%) 

0.715    
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Table 2. Risk-based estimates of BVDV serostatus associated with BRSV seroprevalence in 286 animals 

from 12 dairy herds in Bulgaria. 

 Number of 

tested 

animals 

Number of 

positive 

(%) 

Cumulative 

incidence 

CI 

RR 

Confidence 

Limits (CL) 

RD (%) 

(CL) 

AR% 

(CL) 

RE% 

BVDV        

Pos 202 173 (85,6) 0.856 1.22  

1.05 - 1.42 

15.4 

4.5 - 26.3 

17.99  

4.696 - 29.43 

22 

Neg 84`` 52 (70,2) 0.702     

χ2= 19.93, p-value < 0.00001, Cramer’s V 0,486 

 

DISCUSSION 

The overall seroprevalence of 78.9 %; obtained 

in this work does not differ greatly from reports 

from other researchers in Sweden, Iraq, Estonia, 

USA, Turkey (9; 18 - 22). The high levels of 

seroprevalence can be explained with the 

contagious nature of the disease. However 

various risk factors related to farm 

management, control and prevention strategic 

measures can affect the frequency of disease 

distribution.  The highest BRSV seroprevalence 

was detected in older animals above 12 months 

compared to those from the younger age group, 

which is consistent with the findings of the 

previous studies (20, 21, 23). High disease 

seroreactivity in older herdmates is a result of 

possible re-infections with the virus during the 

course of their life. The results of this study 

demonstrated also that BRSV infection was 

common in both dairy and beef cattle at 81.8% 

and 72.7%, respectively (p=0.0502). In this 

case, Cramer's V coefficient (Cramer's V = 

0.22) indicates that the effect of association was 

moderate. An earlier study done in Poland 

shows that the obtained seropositivity results in 

both dairy and beef calves (6 to 12 months old) 

were similar 35.5% and 48% (24). A study from 

Turkey showed that BRSV is more prevalent 

among dairy herds compared with beef herds 

(9). The authors explained their results with 

inadequate biosecurity in dairy herds. We can 

assume that the differences between dairy and 

beef herds are mostly due to farm management, 

confined rearing, poor air condition, and 

increased stocking density in dairy farms which 

facilitate the overall virus transmission. Other 

studies also explained the high seroprevalence 

of BRSV in dairy herds with intensive animal 

farming, increased herd traffic by herd 

employees for milk delivery or artificial 

insemination, and stress induced by practices to 

produce high milk yields (25, 26). The 

seroprevalence was very similar in female and 

male animals, which was also observed 

previously (27, 28) This finding is not unusual 

as animals of both sexes share the same farm 

environment. In recent years, for economic 

reasons more and more dairy farms in Bulgaria 

leave their male calves for fattening, which 

increases contacts between animals and favors 

the transmission of pathogens. The findings of 

a higher prevalence rate in large farms (>200 

animals) compared to small ones are in 

agreement with those of the other studies (20, 

23, 29, 30). This can be explained based on the 

fact that overcrowding and frequent inter-

animal contacts, will affect positively pathogen 

loads and transmission. In this study we also 

showed that the prevalence was significantly 

higher in dairy farms with the import of 

animals, the same was demonstrated in studies 

by other authors (31). Some researchers 

reported no association between the import of 

animals and BRSV seropositivity (9, 32). In 

infectious diseases, incidence usually increases 

after the introduction of infected or susceptible 

animals, especially when animals from multiple 

sources are commingled. The disease caused by 

bovine pestivirus (BVDV) is very common, in 

countries without eradication programs the herd 

level prevalence ranges from 60% to 85% (33). 

BVDV infection results in impairment of 

immune function and consequent decrease in 

resistance, which could explain the positive 

association with BRSV serostatus. The 

synergistic effects of BVDV with other 

respiratory pathogens included in BRD have 

been observed earlier (32).  
 

CONCLUSION 

BRSV seroprevalence in Bulgaria is higher, but 

similar to that in other parts of the world. The 

presence of antibodies indicates previous 

exposure to the virus but also it is evidence of 

virus circulation in the population. The 

established distribution of BRSV in dairy and 

beef farms and the incrimination of the risk 

factors are important for refining prevention and 

control measures in order to manage BRD. 

Based on this, it is necessary to develop 

operational strategies for external and internal 

biosecurity and adopt regular vaccinations to 
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improve health and productivity in cattle herds. 

This will reduce the infectious pressure, 

economic losses and indirectly lead to a 

reduction in the use of antimicrobials for 

treatment and metaphylaxis.   
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