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Abstract 

The Bovine disease viruses are a major worldwide concern to bovine herds, which has prompted some nations to 

implement monitoring programs for disease prevention and elimination. Timely response necessitates the 

recognition of warning symptoms associated with these infections. The maintenance of a disease-free status can 

provide problems for control efforts, underscoring the need to identify and comprehend risk factors. This research 

requires offering a complete assessment of potential risk factors for diseases affecting cattle viral infestation in herds 

of cows. Identify and evaluate warning signals related to bovine disease viruses, combining findings from much 

research to improve our knowledge of the clinical presentations and early indicators of these viral infections in 

cattle. A comprehensive search was performed in the CAB Abstracts, Scopus and PubMed databases using preset 

search keywords. The inclusion criteria centered on research looking at the early warning symptoms of bovine 

disease viruses. Following the identification of 800 papers, a rigorous screening procedure chose 20 for 

comprehensive analysis based on relevance, methodological quality and adherence to PRISMA criteria. The chosen 

research provided critical insights into the warning indications connected with bovine disease virus infections. Risk 

variables such as herd type, size, involvement in events as well as cattle importation were discovered and examined. 

The bottom plot gave a more detailed view of the link between livestock importation and illness prevalence. Despite 

the significant degree of variation across research, these pooled values provide indications of the relevance of widely 

investigated risk variables, assisting in the establishment and improvement of Bovine disease prevention strategies. 
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INTRODUCTION  

The bovine viral infections jeopardize the health, well-being and agricultural economy of animals as well as the 

worldwide bovine population. To provide a thorough examination of the many symptoms seen in impacted cow 

herds, therefore consolidating the body of information available on warning indications suggestive of bovine viral 

infections (1). The link between infection during first and third trimester of pregnancy, the development of a 

persistent infection and the eventual mortality from mucosal disease (MD) in immune-compliant animals was not 

established for four decades (2). The majority of nations where studies have been conducted have revealed that 

Bovine Viral Diarrhea Virus (BVDV) infections are prevalent; there are notable variations in incidence even 

between nations. The rate of antibody-positive cattle that are adults is estimated to be 60±85%, while the general 

incidence of perpetually infected (PI) animals is 1±2%, according to studies (3). To there are several warning 

indicators linked to viral infections in cows, including clinical and subclinical presentations. Clinical symptoms 

might include but are not limited to, fever, respiratory discomfort, nasal and ocular discharge, digestive 

abnormalities, along with reproductive problems (4). It illustrates the virus's capacity to spread over an area in the 

lack of organized containment measures. The management strategies have focused on immunization or the detection 

and eradication of PI animals. In more comprehensive settings, the latter is predicated on the identification of non-
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infected and infected herds at the primary herd level, followed by the second step of removing infectious herds from 

PI animals (5). The intricate and diverse character of these diseases is highlighted by subclinical symptoms, which 

include changed blood parameters, immune responses and molecular markers. Furthermore, it has been emphasized 

how crucial it is to set farm bio-security measures in place to shield herds from BVDV diseases (6). Information 

obtained from removing the illness from herds has led to the development of tools for herd-level diagnostics. These 

increased understanding, along with more effective approaches for personalized diagnosis, has rendered a second 

control option practically and economically possible, whereas the first one continues to face challenges related to 

efficiency and safety (7). The quick decline in herd proportion of infection and frequency risk in regions where 

reduction has been implemented suggests that the epidemiological critical elements related to herd-level 

management of BVDV viruses can have been found. The several epidemiological difficulties that are pertinent to 

large-scale control are discussed in the work. In addition, it offers a broad framework for implementing the BVDV 

scheme that can be modified to meet the requirements in each nation and analyzes the relative significance of risk 

variables for the virus's introduction (8).  

The study (9) analyzed the variables influencing the amount of actual direct losses brought by BVDV infection, a 

mixed linear model was used. The 44 papers that made up this analysis evaluated direct financial losses from BVDV 

during the last 30 years, spanning 15 different nations. The work of (10) presented in  BVD is well understood and 

there are practical methods to disrupt the illness's cycle of transmission at the farm and business levels, making 

management of the disease far more practicable in cow production systems than it is for other infectious diseases. 

Several nations throughout the world have started regional or national eradication programs for the BVD virus 

caused by the disease's severe economic effects. The article (11) comprised a meta-analysis of the biggest linked 

network of trials, with 17 vaccination regimens from 14 investigations. In line with other assessments, they could 

not find strong proof that vaccinations administered at or close to feedlot entry lower the risk of Bovine Respiratory 

Disease (BRD) diagnosis. The study (12) overviewed culture-independent meta-genomics research, bacteria 

belonging to the phyla Bacteroidetes, Firmicutes and Proteobacteria dominate the usual micro-flora in the female 

cow's reproduction tract. Actinobacteria, Fusobacteria and Tener cutes follow in order of prevalence. The paper 

(13) constrained primary results of the papers that were retrieved were summed up as follows: stable insects are the 

most proficient vectors, buffaloes are the primary non-cattle hosts and mechanical transmission via blood-sucking 

vectors is the major mechanism. The study (14) presented the case for enhancing cow herds' external bio-security as 

a means of preventing BRD. A population-based strategy for controlling BRD is demonstrated in the Norwegian 

Bovine Respiratory Syncytial Virus (BRSV) or Bovine Corona virus (BCOV) eradication program. The national 

cattle sector created the 41 voluntary programs. The work of (15) determined outcomes were subject to publication 

bias, but the likelihood of diarrheal consequences was high. It was shown that initiating c therapy in cattle greater 

than five days had positive outcomes. The study (16) examined 41 researches (94 sub-studies) from 21 different 

nations that assessed whether mixed illnesses were present in calf populations worldwide. BRV-Crypto had the 

highest estimated pooled prevalence followed by BRV-BCoV and BRV-ETEC. The paper (17) determined a 

provinces in Iran's southeast had the greatest combined prevalence of BVDV infection, while the provinces in the 

southwest had the lowest pooled seroprevalence. The work of (18) individuated was split up into three categories 

based on their ages: 8 months and under, 6 months and over, as well as 11 months and over, respectively. Age 

matching to the PI animals, a control population of female cattle with BVDV protein ELISA negative was used. The 

article (19) determined cattle that are infected (AI) with BVDV, exhibit a range of symptoms, but they usually 

recover in three weeks. Nothing is known about the clinical traits of AI cattle. The study (20) assessed the Southern 

Punjab, Pakistan, dairy cows' seroprevalence and risk factors for BVDV. Samples were taken from three of Southern 

Punjab's main divisions, Bahawalpur, Multan and Dera Ghazi Khan, which have large populations of animal. 
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METHODOLOGY  

The comprehensive analysis offers a thorough synthesis of the most important indicators by analyzing the body of 

research on warning indications connected to viral illnesses of cows in cattle populations. The variety of source 

analysis, seeks to improve early detection methods and offer insightful information for efficient disease control and 

prevention in cow herds. Figure (1) shows the flow of study selection. 

 

 

Figure (1). Study selection (Source: Author) 

Search Approach  

The following list of search phrases was used to query Citizenship Amendment Bill (CAB Abstracts), Scopus and 

PubMed databases. August 29, 2022, saw the completion of the last thorough search of three databases. On 
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September 12, 2023, following the full-text screening but before data processing, another search was conducted. 

Because Scopus and CAB Abstracts offer a selection for a year rather than particular publication dates, this further 

search was limited to PubMed. Four main areas are covered by the study questions: delayed detection, introduction, 

risk factors and BVDV. Search criteria for the introduction included an introduction, route, epidemic, incidence, 

prevalence and contain (denoting a keyword). Test approach, test scheme, test performance, test features, sensitivity, 

persist, diagnostic test and delayed detection were the last set of search phrases for delayed detection.  

Selection of Studies 

The full-text publications of studies that underwent peer review were considered. The risk criteria for the virus's 

presence, that could be used to establish the risk factors affecting introduction, were added, along with the 

probabilities in the ingestion of BVDV into cow herds. The studies that can be used to infer risk variables for 

delayed detection were included in the first screening. In a subsequent phase, the decision was made to reduce the 

search by concentrating on risk variables for BVDV existence and introduction. All of the references were imported 

by the researcher into Covidence, an online systematic review management system. A further evaluation was 

conducted by Audio Video Receiver (AVR) to determine whether any full-text papers that matched the inclusion 

criteria were suitable for meta-analyses. If a decision could not be reached among the several completed models, we 

found the model that considered the available data. The data did not contain subset-specific risk factor analysis. 

Comprehensive information was taken out of each chosen study, including information on the study's design, 

population size, location, diagnostic tests employed, risk variables examined in both univariable and multivariable 

analyses, effect size, confidence intervals and statistical method.  

Meta-Analysis  

After listed, all of the risk variables from the investigations that the quantitative evaluation was grouped based on 

their similarities. To establish a collective estimate of the chances of BVDV infection, random-effects meta-analysis 

was performed on the OR reported in at least two independent investigations for each group. To be included in the 

meta-analysis, variables have to be reorganized beforehand. The total meta-analysis for the introduction of cattle can 

incorporate this summary estimate. 

RESULT  

Eventually 20 papers were chosen to be a part of the meta-analysis. Individual cattle and herds are the focus units in 

the sample sizes, which include 15 to 34,954 animals. Viral and antibody levels in 23 beef cattle are investigated. 

Table (1) shows the papers chosen for the meta-analyses. 

Table (1). Studies chosen for the meta-analyses 

(Source: Author) 

S. No Referenc

e 

Measure of 

outcome 

Kind of livestock 

analysis  

Interest unit 

for risk factor 

analysis 

Type of Study Country 

1.  (21) Virus Beef - Cross-sectional China 

2.  (22) Virus Dairy 406 cattle Cross-sectional India 

3.  (23) Virus Beef and Dairy 15 cattle Cross-sectional China 
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4.  (24) Virus  Dairy  34,954 cattle Cross-sectional China 

5.  (25) Virus  Beef - Cross-sectional USA 

6.  (26) 

 

Virus Beef - Cross-sectional USA 

7.  (27) Antibodies 

and virus 

Beef and dairy 390 cattle Cross-sectional Australia 

8.  (28) Virus Beef 189 herds - China 

9.  (29) Virus and 

Antibodies 

Beef 23 cattle Case-control USA 

10.  (30) Antibodies 

and virus 

Dairy and beef - Cross-sectional - 

11.  (31) Virus and 

antibodies 

dairy - Cross-sectional India 

12.  (32) Virus Beef and dairy - Cross-sectional Australia 

13.  (33) Virus and 

antibodies 

Beef and dairy -  Cross-sectional India 

14.  (34) Virus Dairy and beef - Cross-sectional Ireland 

15.  (35) Antibodies 

and virus 

Combination - Cross-sectional Poland 

16.  (36) Virus and 

antibodies 

Dairy and beef - Cross-sectional - 

17.  (37) Virus Combination 2,542 herds Cross-sectional Germany 

18.  (38) Virus Beef 39 herds Cross-sectional Ireland 

19.  (39) Virus Combination 17,186 herds Cross-control Northern  

Ireland 
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20.  (40) Antibodies Combination 51 herds and 

3,017 cattle 

Cross-sectional Belgium 

 

OVERVIEW OF THE RISK FACTORS 

Characteristics of Herds and Animals 

The variety of herd and animal parameters were examined, including mortality, region, herd type, herd size, sex, age 

and milk outset. The variables that described the size, kind and geography of the herd were included among the 

characteristics of the herd. There was one research that included quantitative data on sex and milk production, thus 

no more analysis could be done in these areas. Because the age groups in those two trials were not similar, a meta-

analysis was not appropriate. Three research examined infection with various pathogens linked to BVD infection; 

however, because diverse pathogens were investigated, comparisons across the studies were not possible. 

The mortality was taken into account in five studies; it was left out of the meta-analysis since it was thought to be 

more of an endpoint than a risk indicator for BVDV. The outcome of the characteristics of Herds and Animals is 

shown in Figure (2) (a-b). 

 

 

 

Figure (2). (a) Kinds of herd (b) size of herd 

(Source: Author) 
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Note: Forest plot: Herd type impact on cattle viral diarrhea virus infection. Upper plot: Using beef herds as an 

example. Lower plot: Size of herd per additional animal. *Univariable result; #Research identified as an outlier in 

significant case analysis. 

Movement of Cattle 

The importation of cattle, cattle markets or exhibitions and other movements were among the movement features 

that were examined. The performed study on the purchase of cattle, which does not entail a monetary transfer along 

with the introduction of animals into a herd, mostly calves exchanged and cattle shelter shared with other farms in 

the summer. Analyzed livestock sales, which could not be compared to the mobility of cattle examined in the meta-

analysis and cattle introduction at markets or cattle exhibitions. To inform strategic actions for disease management 

and prevention in cow herds, the study examined the complex interaction between the movement of cows and the 

transmission of the virus. It sheds light on possible risk features elements and contributing variables. The outcome of 

the movement of cattle is shown in Figure (3) (a-b). 

 

 

Figure (3). (a) Involvement of market (b) Introduction of cattle  

(Source: Author)  

Note: Forest plot: Bovine viral diarrhea virus infection based on show/marketplace attendance (upper) and animal 

introduction (bottom). *Univariable result; #Research identified as an outlier in significant case analysis. 

Neighborhood Risk 

The neighborhood risk fragmentation, the surrounding environment, cow density, neighbor herds with BVD, 

interactions with other kinds of animals and grazing were factors linked to neighborhood risk. The mentioned 

neighborhood risk indicators were those described grassland, cattle density and interaction with other animal 

species. A meta-analysis was not feasible because studies on cow densities and more frequently, using such different 
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techniques, studies on BVD-positive neighbor herds. The amount of space between (positive) adjoining herds and 

their quantity in a 5 or 10-kilometer radius around the farm are described by the two variables. The existence of 

sheep, pigs, deer or other animals, as well as their interaction or closeness, were factors that related to contact 

involving other animal species. Contact between other animal species could not be the subject of a meta-analysis. 

The outcome of Neighborhood Risk is shown in Figure (4). 

 

 
Figure (4). Outcome of neighborhood risk 

(Source: Author) 

  

Note: This is a forest plot showing how bovine viral diarrhea virus infection is affected by herd grazing (upper plot) 

and cow interaction across the fence (lower plot) on pasture* give a short form in this. 

DISCUSSION 

The process of this methodical review of the literature has obtained a thorough understanding of the potential BVD 

risk variables in cow herds. To lessen the variability of results brought by various cattle production techniques on 

other continents they carried out several meta-analyses and produced pooled estimates for a variety of recognized 

risk factors. Even though there was a great deal of heterogeneity in risk variables between studies. The quantity and 

kind of the herd were two features that were examined. Larger herds were linked to greater probabilities of BVD 

infection, according to the majority of studies. Infection risk was observed to be greater in dairy herds than in herds 

of beef. Participation in exhibitions or markets is another risk factor associated with the migration of cattle that has 

been extensively researched. The degree of association between risk factors and BVD disease was demonstrated in 

each study that made up our meta-analyses. These must be taken into account while evaluating the investigation's 

findings. 

CONCLUSION 

To avoid and eliminate the disease, the current study finishes with a complete assessment of the risk factors 

connected to the spread of the cattle disease virus in cow herds. It emphasizes the need of early warning sign 

identification. The 20 relevant papers were selected for in-depth analysis after a comprehensive search of prestigious 

databases, including PubMed, CAB Abstracts and Scopus, according to predefined criteria. The study's findings 

offer important new insights into the warning indicators associated with bovine disease virus infections. Important 

risk factors, such as herd size, type, involvement in events and cattle imports, were identified as well as thoroughly 

examined. The study revealed a complicated relationship between the movement of animals and illness occurrence, 

yet it offered a deeper knowledge of this important element. Even though the selected studies are diverse, the 

aggregate values shown in this analysis provide informative indicators on the significance of well-researched risk 
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variables. This information can help with the creation and enhancement of methods for reducing bovine disease. The 

development and improvement of strategies for keeping cows healthy can benefit from this information. To maintain 

disease-free bovine herds globally, early identification, surveillance techniques and risk factor knowledge are 

critical. Through the compilation and synthesis of current knowledge, this study seeks to support continuing efforts 

to manage and lessen the effect of bovine disease viruses on global cattle populations. In the future, studies should 

integrate genetic methods and modern diagnostic technology to investigate the changing landscape of warning 

indicators associated with the bovine disease virus. Develop prediction models for early identification so that 

proactive intervention techniques can be implemented. This should be the main emphasis of future research. 

REFERENCES 

[1] Smith, R. A., Step, D. L., & Woolums, A. R. (2020). Bovine respiratory disease: looking back and looking forward, what do 

we see?. Veterinary Clinics: Food Animal Practice, 36(2), 239-251. Doi: 10.1016/j.cvfa.2020.03.009 

[2] Valiakos, G., & Kapna, I. (2021). Colistin resistant mcr genes prevalence in livestock animals (swine, bovine, poultry) from 

a multinational perspective. A systematic review. Veterinary Sciences, 8(11), 265. Doi: 10.3390/vetsci8110265 

[3] Marawan, M. A., Alouffi, A., El Tokhy, S., Badawy, S., Shirani, I., Dawood, A., ... & Selim, A. (2021). Bovine leukaemia 

virus: Current epidemiological circumstance and future prospective. Viruses, 13(11), 2167. Doi: 10.3390/v13112167 

[4] Walz, P. H., Chamorro, M. F., M Falkenberg, S., Passler, T., van der Meer, F., & R Woolums, A. (2020). Bovine viral 

diarrhea virus: An updated American College of Veterinary Internal Medicine consensus statement with focus on virus 

biology, hosts, immunosuppression, and vaccination. Journal of veterinary internal medicine, 34(5), 1690-1706. Doi: 

10.1111/jvim.15816 

[5] Schweizer, M., Stalder, H., Haslebacher, A., Grisiger, M., Schwermer, H., & Di Labio, E. (2021). Eradication of bovine 

viral diarrhoea (BVD) in cattle in Switzerland: Lessons taught by the complex biology of the virus. Frontiers in veterinary 

science, 8, 702730. Doi: 10.3389/fvets.2021.702730 

[6] Kuczewski, A., Orsel, K., Barkema, H. W., Mason, S., Erskine, R., & van der Meer, F. (2021). Invited review: Bovine 

leukemia virus—Transmission, control, and eradication. Journal of dairy science, 104(6), 6358-6375. Doi: 

10.3168/jds.2020-18925 

[7] Sun, H. Z., Srithayakumar, V., Jiminez, J., Jin, W., Hosseini, A., Raszek, M., ... & Plastow, G. (2020). Longitudinal blood 

transcriptomic analysis to identify molecular regulatory patterns of bovine respiratory disease in beef cattle. Genomics, 

112(6), 3968-3977. Doi: 10.1016/j.ygeno.2020.07.014 

[8] Kononov, A., Prutnikov, P., Shumilova, I., Kononova, S., Nesterov, A., Byadovskaya, O., ... & Sprygin, A. (2019). 

Determination of lumpy skin disease virus in bovine meat and offal products following experimental infection. 

Transboundary and emerging diseases, 66(3), 1332-1340. Doi: 10.1111/tbed.13158 

[9] Richter, V., Lebl, K., Baumgartner, W., Obritzhauser, W., Käsbohrer, A., & Pinior, B. (2017). A systematic worldwide 

review of the direct monetary losses in cattle due to bovine viral diarrhoea virus infection. The Veterinary Journal, 220, 80-

87. Doi: 10.1016/j.tvjl.2017.01.005 

[10] Evans, C. A., Pinior, B., Larska, M., Graham, D., Schweizer, M., Guidarini, C., ... & Gates, M. C. (2019). Global knowledge 

gaps in the prevention and control of bovine viral diarrhoea (BVD) virus. Transboundary and emerging diseases, 66(2), 640-

652. Doi: 10.1111/tbed.13068  

[11] O'connor, A. M., Hu, D., Totton, S. C., Scott, N., Winder, C. B., Wang, B., ... & Sargeant, J. M. (2019). A systematic review 

and network meta-analysis of bacterial and viral vaccines, administered at or near arrival at the feedlot, for control of bovine 

respiratory disease in beef cattle. Animal health research reviews, 20(2), 143-162. Doi: 10.1017/S1466252319000288 

[12] Ong, C. T., Turni, C., Blackall, P. J., Boe-Hansen, G., Hayes, B. J., & Tabor, A. E. (2021). Interrogating the bovine 

reproductive tract metagenomes using culture-independent approaches: A systematic review. Animal Microbiome, 3(1), 1-

12. Doi: 10.1186/s42523-021-00106-3 

[13] Bianchini, J., Simons, X., Humblet, M. F., & Saegerman, C. (2023). Lumpy skin disease: a systematic review of mode of 

transmission, risk of emergence and risk entry pathway. Viruses, 15(8), 1622. Doi: 10.3390/v15081622  

[14] Stokstad, M., Klem, T. B., Myrmel, M., Oma, V. S., Toftaker, I., Østerås, O., & Nødtvedt, A. (2020). Using biosecurity 

measures to combat respiratory disease in cattle: The Norwegian control program for bovine respiratory syncytial virus and 

bovine coronavirus. Frontiers in Veterinary Science, 7, 167. Doi: 10.3389/fvets.2020.00167 

file:///C:/Users/HP/Downloads/10.1016/j.cvfa.2020.03.009
file:///C:/Users/HP/Downloads/10.3390/vetsci8110265
file:///C:/Users/HP/Downloads/10.3390/v13112167
file:///C:/Users/HP/Downloads/10.1111/jvim.15816
file:///C:/Users/HP/Downloads/10.3389/fvets.2021.702730
file:///C:/Users/HP/Downloads/10.3168/jds.2020-18925
file:///C:/Users/HP/Downloads/10.1016/j.ygeno.2020.07.014
file:///C:/Users/HP/Downloads/10.1111/tbed.13158
file:///C:/Users/HP/Downloads/10.1016/j.tvjl.2017.01.005
file:///C:/Users/HP/Downloads/10.1111/tbed.13068
file:///C:/Users/HP/Downloads/10.1017/S1466252319000288
file:///C:/Users/HP/Downloads/10.1186/s42523-021-00106-3
file:///C:/Users/HP/Downloads/10.3390/v15081622
file:///C:/Users/HP/Downloads/10.3389/fvets.2020.00167


 
 
 

49 

REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504 

Vol 25, No. 1 (2024) 

http://www.veterinaria.org 
Article Received: 19 October 2023; Revised: 08 November 2023; Accepted: 14 December 2023 

[15] Brainard, J., Hammer, C. C., Hunter, P. R., Katzer, F., Hurle, G., & Tyler, K. (2021). Efficacy of halofuginone products to 

prevent or treat cryptosporidiosis in bovine calves: a systematic review and meta-analyses. Parasitology, 148(4), 408-419. 

Doi: 10.1017/S0031182020002267 

[16] Brunauer, M., Roch, F. F., & Conrady, B. (2021). Prevalence of worldwide neonatal calf diarrhoea caused by bovine 

rotavirus in combination with Bovine Coronavirus, Escherichia coli K99 and Cryptosporidium spp.: a meta-analysis. 

Animals, 11(4), 1014. Doi: 10.3390/ani11041014 

[17] Jokar, M., Rahmanian, V., Farhoodi, M., Abdous, A., Shams, F., & Karami, N. (2021). Seroprevalence of bovine viral 

diarrhea virus (BVDV) infection in cattle population in Iran: a systematic review and meta-analysis. Tropical Animal Health 

and Production, 53, 1-12. Doi: 10.1007/s11250-021-02918-6  

[18] Basqueira, N. S., Ramos, J. S., Torres, F. D., Okuda, L. H., Hurley, D. J., Chase, C. C., ... & Gomes, V. (2020). An 

assessment of secondary clinical disease, milk production and quality, and the impact on reproduction in Holstein heifers 

and cows from a single large commercial herd persistently infected with bovine viral diarrhea virus type 2. Viruses, 12(7), 

760. Doi: 10.3390/v12070760 

[19] Goto, Y., Yaegashi, G., Fukunari, K., & Suzuki, T. (2021). Clinical analysis for long-term sporadic bovine viral diarrhea 

transmitted by calves with an acute infection of bovine viral diarrhea virus 2. Viruses, 13(4), 621. Doi: 10.3390/v13040621  

[20] Ur-Rehman, H. DETERMINATION OF SERO-PREVALENCE AND ASSOCIATED RISK FACTORS OF BOVINE 

VIRAL DIARRHEA VIRUS (BVDV) IN BOVINE POPULATION FROM SOUTHERN PUNJAB, PAKISTAN. Doi: 

10.36899/JAPS.2020.3.0064   

[21] Qin, Y. F., Gong, Q. L., Zhang, M., Sun, Z. Y., Wang, W., Wei, X. Y., ... & Jiang, J. (2022). Prevalence of bovine rotavirus 

among Bovidae in China during 1984–2021: A systematic review and meta-analysis. Microbial Pathogenesis, 105661. Doi: 

10.1016/j.micpath.2022.105661    

[22] Kamdi, B., Singh, R., Singh, V., Singh, S., Kumar, P., Singh, K. P., ... & Dhama, K. (2020). Immunofluorescence and 

molecular diagnosis of bovine respiratory syncytial virus and bovine parainfluenza virus in the naturally infected young 

cattle and buffaloes from India. Microbial pathogenesis, 145, 104165. Doi: 10.1016/j.micpath.2020.104165    

[23] Chen, S., Zhang, W., Zhai, J., Chen, X., & Qi, Y. (2022). Prevalence of bovine rotavirus among cattle in mainland China: A 

meta-analysis. Microbial Pathogenesis, 105727. Doi: 10.1016/j.micpath.2022.105727 

[24] Ma, B. Y., Gong, Q. L., Sheng, C. Y., Liu, Y., Ge, G. Y., Li, D. L., ... & Du, R. (2021). Prevalence of bovine leukemia in 

1983–2019 in China: A systematic review and meta-analysis. Microbial Pathogenesis, 150, 104681. Doi: 

10.1016/j.micpath.2020.104681 

[25] Scott, M. A., Woolums, A. R., Swiderski, C. E., Perkins, A. D., & Nanduri, B. (2021). Genes and regulatory mechanisms 

associated with experimentally-induced bovine respiratory disease identified using supervised machine learning 

methodology. Scientific Reports, 11(1), 22916. Doi: 10.1038/s41598-021-02343-7  

[26] Scott, M. A., Woolums, A. R., Swiderski, C. E., Perkins, A. D., & Nanduri, B. (2021). Genes and regulatory mechanisms 

associated with experimentally-induced bovine respiratory disease identified using supervised machine learning 

methodology. Scientific Reports, 11(1), 22916. Doi: 10.1038/s41598-021-02343-7  

[27] Olmo, L., Reichel, M. P., Nampanya, S., Khounsy, S., Wahl, L. C., Clark, B. A., ... & Bush, R. D. (2019). Risk factors for 

Neospora caninum, bovine viral diarrhoea virus, and Leptospira interrogans serovar Hardjo infection in smallholder cattle 

and buffalo in Lao PDR. PLoS One, 14(8), e0220335. Doi: 10.1371/journal.pone.0220335 

[28] Peng, H., Wu, C., Li, J., Li, C., Chen, Z., Pei, Z., ... & Feng, S. (2019). Detection and genomic characterization of Bovine 

papillomavirus isolated from Chinese native cattle. Transboundary and emerging diseases, 66(6), 2197-2203. Doi: 

10.1111/tbed.13285 

[29] Scott, M. A., Woolums, A. R., Swiderski, C. E., Finley, A., Perkins, A. D., Nanduri, B., & Karisch, B. B. (2022). 

Hematological and gene co-expression network analyses of high-risk beef cattle defines immunological mechanisms and 

biological complexes involved in bovine respiratory disease and weight gain. Plos one, 17(11), e0277033. Doi: 

10.1371/journal.pone.0277033 

[30] Borham, M., Oreiby, A., El-Gedawy, A., Hegazy, Y., Khalifa, H. O., Al-Gaabary, M., & Matsumoto, T. (2022). Review on 

bovine tuberculosis: An emerging disease associated with multidrug-resistant Mycobacterium species. Pathogens, 11(7), 

715. Doi: 10.3390/pathogens11070715 

[31] Pyasi, S., Gupta, A., Hegde, N. R., & Nayak, D. (2021). Complete genome sequencing and assessment of mutation-

associated protein dynamics of the first Indian bovine ephemeral fever virus (BEFV) isolate. Veterinary Quarterly, 41(1), 

308-319. Doi: 10.1080/01652176.2021.1995909 

file:///C:/Users/HP/Downloads/10.1017/S0031182020002267
file:///C:/Users/HP/Downloads/10.3390/ani11041014
file:///C:/Users/HP/Downloads/10.1007/s11250-021-02918-6
file:///C:/Users/HP/Downloads/10.3390/v12070760
file:///C:/Users/HP/Downloads/10.3390/v13040621
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1016/j.micpath.2022.105661
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1016/j.micpath.2020.104681
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
https://doi.org/10.1038/s41598-021-02343-7
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1111/tbed.13285
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1371/journal.pone.0277033
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1080/01652176.2021.1995909


 
 
 

50 

REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504 

Vol 25, No. 1 (2024) 

http://www.veterinaria.org 
Article Received: 19 October 2023; Revised: 08 November 2023; Accepted: 14 December 2023 

[32] Evans, C. A., & Reichel, M. P. (2021). Non-bovine species and the risk to effective control of Bovine Viral Diarrhoea 

(BVD) in Cattle. Pathogens, 10(10), 1263. Doi: 10.3390/pathogens10101263 

[33] Pyasi, S., Sharma, V., Dipti, K., Jonniya, N. A., & Nayak, D. (2021). Immunoinformatics approach to design multi-epitope-

subunit vaccine against bovine ephemeral fever disease. Vaccines, 9(8), 925. Doi: 10.3390/vaccines9080925 

[34] Johnston, D., Earley, B., McCabe, M. S., Kim, J., Taylor, J. F., Lemon, K., ... & Waters, S. M. (2021). Messenger RNA 

biomarkers of Bovine Respiratory Syncytial Virus infection in the whole blood of dairy calves. Scientific Reports, 11(1), 

9392. Doi: 10.1038/s41598-021-88878-1  

[35] Szczepanski, A., Owczarek, K., Bzowska, M., Gula, K., Drebot, I., Ochman, M., ... & Pyrc, K. (2019). Canine respiratory 

coronavirus, bovine coronavirus, and human coronavirus OC43: receptors and attachment factors. Viruses, 11(4), 328. Doi: 

10.3390/v11040328 

[36] Yao, Y., Zhang, Z., & Yang, Z. (2023). The combination of vaccines and adjuvants to prevent the occurrence of high 

incidence of infectious diseases in bovine. Frontiers in Veterinary Science, 10. Doi: 10.3389/fvets.2023.1243835 

[37] Amelung, S., Hartmann, M., Haas, L., & Kreienbrock, L. (2018). Factors associated with the bovine viral diarrhoea (BVD) 

status in cattle herds in Northwest Germany. Veterinary microbiology, 216, 212-217. Doi: 10.1016/j.vetmic.2018.01.018 

[38] Barrett, D., Parr, M., Fagan, J., Johnson, A., Tratalos, J., Lively, F., ... & Kenny, D. (2018). Prevalence of bovine viral 

diarrhoea virus (BVDV), bovine herpes virus 1 (BHV 1), leptospirosis and neosporosis, and associated risk factors in 161 

Irish beef herds. BMC veterinary research, 14, 1-10. Doi: 10.1186/s12917-017-1324-9 

[39] Charoenlarp, W., Frankena, K., Strain, S. A. J., Guelbenzu-Gonzalo, M., Graham, J., & Byrne, A. W. (2018). Spatial and 

risk factor analysis of bovine viral diarrhoea (BVD) virus after the first-year compulsory phase of BVD eradication 

programme in Northern Ireland. Preventive veterinary medicine, 157, 34-43. Doi: 10.1016/j.prevetmed.2018.05.011  

[40] Hanon, J. B., De Baere, M., de la Ferté, C., Roelbandt, S., Guillot, G., Van der Stede, Y., & Cay, B. (2018). Serological 

monitoring on milk and serum samples in a BVD eradication program: A field study in Belgium showing antibody ELISA 

performances and epidemiological aspects. Preventive veterinary medicine, 160, 136-144. Doi: 

10.1016/j.prevetmed.2018.07.008 

 

 

file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.3390/pathogens10101263
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.3390/vaccines9080925
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.3390/v11040328
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.3389/fvets.2023.1243835
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1016/j.vetmic.2018.01.018
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1016/j.prevetmed.2018.05.011
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.1016/j.prevetmed.2018.07.008
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064
file:///C:/Users/HP/Downloads/10.36899/JAPS.2020.3.0064

