
Bovine viral diarrhoea (BVD) - mucosal disease (MD) 

is an infectious disease with significant economic and 

health implications for positive cattle herds (20), whose 

clinical signs (fever, diarrhoea, ulcers and erosions of the 

mucous membranes of the digestive tract, salivation, 

respiratory distress syndrome, leukopenia, abortion and 

congenital anomalies) are highly influenced by the strain 

of the BVD virus (BVDV) and the immune status, age 

and physiological status (e.g., gestation) (19).

The first notes of BVD were made in Saskatchewan, 

Canada (6) and at Cornell University in New York, USA 

(22). In the first Canadian note, Childs describes a di-

sease of unknown origin of young cattle with watery 

bloody diarrhoea, mucous membrane erosions and fe-

ver (6), while Olafson et al. described a new viral dia-

rrhoea of cattle in New York where respiratory distress, 

leukopenia, lower milk yielding, and increased abortion 

rate were also observed (22). The first report of MD 

dates back to 1953 in Iowa, USA, when Ramsey and 

Chivers described a severe diarrhoea with haemorrha-

ges and intestinal erosions (25). At that time, the he-

terogeneity of BVD and MD signs and lesions did not 

allow a connection to be made. Moreover, even after 

identifying the etiologic agents of BVD (non-cytopathic 

virus) and MD (cytopathic virus), in 1957, the resear-

chers have not linked these diseases (15, 29). In 1960, 

Gillespie et al. demonstrate the common etiology of 

BVD and MD: two manifestations of the same disease 

(9). In Romania, the BVDV circulation has been proved 

by serologic and virologic methods since 1968 (3).

The BVDV belongs to the family Flaviviridae, genus 

Pestivirus as well as Classical Swine Fever virus (CSFV) 

and Border Disease virus (BDV), it has two species or 

genotypes (BVDV-1, BVDV-2) with non-cytopathic (ncp 

BVDV) and cytopathic (cp BVDV) biotypes (based on cell 

cultures effects) and several subgenotypes (4, 8, 26, 32).

The species with BVDV sensitivity are cattle and 

buffaloes (frequently at the age of 6-24 months), while 

 Bovine Viral Diarrhoea - Mucosal Disease (BVD-

MD) is an infectious disease of cattle whose clinical ma-

nifestation is substantially influenced by the viral strain 

(cytopathic and non-cytopathic biotypes), immune sta-

tus, age and physiological status (gestation). 

 The infection may evolve with fever, diarrhoea, ul-

cers and erosions of the mucous membranes of the di-

gestive tract, salivation, respiratory distress syndrome, 

leukopenia, abortion and congenital anomalies. Infec-

tion can be transmitted horizontally (direct contact with 

the secretions of infected animals or indirect contact 

with feed, materials, equipment and vectors contami-

nated) and vertically (the virus easily crosses the pla-

centa). The basic elements of the BVDV control and 

prevention are: elimination of persistent infected ani-

mals, strict application of biosecurity measures, early 

detection of infection and vaccination. BVDV control in 

dairy herds can be successful if all animals with persis-

tent infection will be identified and kept under control.
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 Diareea virală bovină - boala mucoaselor (BVD-

MD) este o boală infecțioasă a bovinelor a cărei mani-

festare clinică este influențată în mod substanțial de 

tulpina virală (biotipuri citopatice și ne-citopatice), sta-

tusul imun, vârsta animalului și starea fiziologică (ges-

tație). Infecția poate evolua cu febră, diaree, ulcerații și 

eroziuni la nivelul mucoaselor, sialoree, sindrom de de-

tresă respiratorie, leucopenie, avort și anomalii conge-

nitale. Infecția poate fi transmisă orizontal (contact di-

rect cu secrețiile animalelor infectate sau contact indi-

rect cu furaje, materiale, echipamente și insecte vector 

contaminate) și verticale (virusul traversează cu ușu-

rință placenta). Elementele de bază ale controlului și 

prevenirii BVDV sunt: eliminarea animalelor cu infecții 

persistente, aplicarea strictă a măsurilor de biosecuri-

tate, depistarea precoce a infecției și vaccinarea. Con-

trolul BVDV in fermele de vaci de lapte poate avea suc-

ces dacă toate animalele infectate persistent vor fi i-

dentificate și controlate.

Cuvinte cheie: BVD-MD, Pestivirus, 

patologie bovină

THE PREVENTIVE MEDICINE OF BOVINE VIRAL DIARRHOEA - MUCOSAL DISEASE 

IN DAIRY FARMS: A REVIEW

MANAGEMENTUL DIAREEI VIRALE BOVINE – BOLII MUCOASELOR 

ÎN FERME DE VACI DE LAPTE: RECENZIE
1)*)S. BĂRĂITĂREANU , 

2)Livia VIDU

Rev Rom Med Vet (2019) 29 | 2: 61-64                                                                                                                                                                 61

ISSN: 1220-3173;  E-ISSN: 2457-7618 

1) University of Agronomic Science and Veterinary Medicine, 
    Faculty of Veterinary Medicine, Bucharest, Romania
2) University of Agronomic Science and Veterinary Medicine, 
    Faculty of Animal Productions Engineering and Management, 
    Bucharest, Romania
*) Corresponding author: stelianbaraitareanu@fmvb.ro



62                                                                                                                                                                             Rev Rom Med Vet (2019) 29 | 2

sheep and goats can become persistently infected (PI) 

and efficient sources of cattle farms infection. Also, 

wildlife and non-bovids display the potential to become 

PI and a source of bovine infection, and the identifica-

tion of all these non-standard hosts becomes essential 

in disease control and in any eradication / prevention 

programs (20). Moreover, BVDV can be spread by 

direct contact with an infected animal, both horizontally 

[through transiently infected (TI) or PI animals] and 

vertically (the virus easily crosses the placenta), and by 

indirect contact with contaminated environment or flies 

(Haematopota pluvialis, Stomoxys calcitrans) (3, 20).

PI animals are the main route of BVDV spread 

between herds and of persistence in infected herds 

because they are not able to develop BVDV-antibodies 

(immunotolerant animals that cannot be identified by 

serological tests), but excrete the virus throughout 

their lifespan in all bodily fluids: ocular and nasal secre-

tions, saliva, faeces, urine, genital secretions, foetal 

fluids, colostrum, blood and blood serum (30). TI ani-

mals excrete low amounts of the virus for around 2-3 

weeks (5) and therefore the role played by these 

animals in the BVD-MD epidemiology is small (17).

BVDV is endemic in cattle populations worldwide, 

including Southeastern Europe (1, 3). The endemic 

status of BVD-MD in Southeastern Europe is due 

persistently infected animals, which act as a continuous 

source of infection, in the absence of the efficient 

eradications programs like those used within the Scan-

dinavian BVDV control schemes (28).

BVD-MD pathogenesis is very complex and influ-

enced by the viral strain and the infected host. BVDV 

infection can be expressed through various clinical ma-

nifestations, from the acute transient infection to the 

severe mucosal disease with high mortality. Most acute 

transient infections are subclinical, while diarrhoea, 

erosions and mortality are rare and usually associated 

with the BVDV type-2 infections (2). Reproductive 

effects of acute BVDV infection include the returning to 

oestrus (repeat breeding), abortion, congenital defects 

(e.g., cerebellar atrophy, ocular degeneration, brachy-

gnathism, pseudocysts in the brain, hydrocephalus and 

hypomyelination), early embryonic death, fetal death, 

neonatal mortality (weak or stillborn calves) and sperm 

abnormalities in males (2, 14). The most severe clinical 

manifestation is the mucosal disease, described only in 

PI cattle after the appearance of a cp BVDV biotype, 

which evolves with severe diarrhoea, erosions and high 

mortality (2). BVD-MD diagnostic methods are de-

signed to detect active infections by using virologic 

tests and to detect the previous exposed animals by u-

sing antibody detection tests (12, 23). Antibody res-

ponse and / or virus detection can be parts of the BVDV 

infection diagnosis protocols in correlation with the 

disease/infection stage. In acute BVD and transient 

BVDV infections, the antibody response becomes de-

tectable after 2-3 weeks, and animals may remain po-

sitive for their entire life, while virus detection in blood 

will be possible a few days, during the first 1-2 weeks 

after infection. In the stage of repeated breeding with 

oestrus returning, the cow is usually seropositive and 

the virus detection is not possible. If the infection is cli-

nically expressed with abortion at short time after 

acute BVD, then antibody response may be detectable 

and virus detection will be seldom both in dam and 

foetus. In dams which aborted several months after 

acute BVD, the antibody titer is high and the virus can 

be detected only in the aborted foetus. Foetuses with 

congenital defects produced by BVDV infection will 

often present seropositive results, but virus detection 

may not be possible. In weak or stillborn calves, anti-

body response or virus detection are sometimes possi-

ble. Cattle with PI have negative or low titer of anti-

bodies and the virus is detectable for more than 2-3 

weeks (the virologic exams will be correlated with the 

age of calves at the moment of testing because colos-

trum may produce false negative results in the first 3 

month of life). In MD antibody response is negative or 

very low and virus detection will reveal the presence of 

the cytopathic strain (2).

The control BVDV infections need substantial ex-

penditure and they cover a wide range of prevention 

and/or mitigation activities (24). In the financial and 

economic assessments of BVDV prevention and miti-

gation activities, Pinior et al.(2017) classified the BVDV 

control measures in five categories: i) control and / or 

eradication programs, ii) monitoring or surveillance, iii) 

prevention, iv) vaccination, and v) individual culling, 

control and testing strategies” (24). In another recent 

review, Moennig and Becher (2018) identified the com-

mon denominators of all successful control programs 

(systematic control, removal of PI animals, movement 

controls for infected herds, strict biosecurity, and 

surveillance) and two major ways of BVDV control: i) 

test and cull strategy without vaccination, and ii) test 

and cull strategy with vaccination (19). Based on the 

Scandinavian countries experience in BVDV control 

and prevention, three basic elements need to be con-

sidered: i) elimination of PI animals, ii) biosecurity, and 

iii) early detection (28). However, regardless of how the 

control and prevention methods are classified, the era-

dication national programs need to identify all positive 

herds, to implement quarantine protocols, to remove 

all PI animals through rigorous test and cull strategies, 

and to prevent the virus introduction in non-infected 

herds (20). 

PERSISTENT INFECTED (PI) ANIMALS

The birth of PI calves is the consequence of the 

non-cytopathic BVDV strains (NCP-BVDV) ability to 

cross the placenta during early pregnancy, infecting the 
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foetuses with the immature immune system (13). 

NCP-BVDV will remain in the calf as long as it lives be-

cause the immune system will not recognize the virus 

as a non-self. Approximately 50% of PI calves will die 

during the first year of life due to their highest sensi-

tivity to other pathogens (27), but some of them can 

reach sexual maturity and produce infected offsprings 

(13). Also, these animals are major sources of infection 

which spread the BVDV throughout their lives and, 

consequently, it is recommended that all control pro-

grams need to “detect and remove” and “prevent the 

introduction” of PI animals (13).

Detection and removing of PI animals in infected 

herds implies control programs with at least the fol-

lowing phases: (I) evaluation of the herd status - initial 

testing; (II) 2) identification of the infected animals - 

follow-up testing; (III) monitoring of the herd / indivi-

dual animals to confirm infection-free status (12).

BIOSECURITY MEASURES

Several European countries successfully achieved 

control of BVDV by applying only biosecurity measures 

without vaccination (28). All biosecurity measures are 

focused on preventing the introduction of PI animals 

and carriers or on preventing direct / indirect exposure 

of dams in early pregnancy. To achieve these goals the 

fol-lowing risk factors of BVDV introduction in a free 

farm need to be considered: trade with cattle / calves, 

semen and embryos; participation in animal exhibi-

tions; contacts of cattle on pasture or over fences; vac-

cination with live vaccines; access of visitors, including 

vets, AI technicians, herdsmen and professional trans-

portation staff in the farm; contact with virus-carrying 

vectors (e.g., ticks, mosquitoes, flies) (18).

EARLY DETECTION OF INFECTION

The early detection of BVDV infection is influenced 

by the availability of laboratories offering tests for both 

agent identification and detection of the immune res-

ponse. Several test methods are available for diagnosis 

of BVD-MD, but their utility is control programs may 

differ (7, 21). The methods recommended to establish 

a “population freedom from infection” are nucleic acid 

detection by real time RT-PCR and detection of immune 

response by ELISA, while for establishing an “indivi-

dual animal freedom from infection prior to movement” 

and a “confirmation of clinical cases” are recommended 

virus isolation, antigen detection by ELISA, nucleic acid 

detection by real time RT-PCR and detection of immune 

response by virus neutralization; for eradication pro-

grams and establishing the “prevalence of infection-

surveillance” are recommended antigen detection by 

ELISA, nucleic acid detection by real time RT-PCR and 

detection of immune response by ELISA (21). 

Grooms and Keilen (2002) recommended immuno-

histochemistry (IHC) on skin biopsy samples for the 

early detection of persistent BVDV infection in neonatal 

calves as a “management tool to control and prevent 

BVDV infection in cattle herds” (10). Virus isolation on 

serum, buffy coat, leucocytes, whole blood, tissues or 

semen samples has 100% specificity and sensitivity, 

but in young calves with maternally derived antibodies, 

sensitivity may be reduced. 

Antigen detection on serum, plasma, whole blood 

and tissues (including ear notch) by ELISA has high 

sensitivity (>93.5%) and specificity (>99.0%), but the 

serum testing also may be less effective in young 

calves with maternally derived antibodies. 

Nucleic acid detection on serum, buffy coat, leuco-

cytes, whole blood, tissues, semen, milk and bulk tank 

milk by real time RT-PCR has high sensitivity (>97.1%) 

and specificity (>99.0%), but detection of viral RNA 

does not imply the presence of the infective virus in tes-

ted samples. Detection of immune response on serum, 

milk and bulk tank milk has high sensitivity (>98.0%) 

and specificity (up to 99.0%), while the detection of the 

immune response on serum by virus neutralization is 

considered the gold standard test, with 100% speci-

ficity and certainty (7).

VACCINATION

Vaccines are the main tools of the BVDV control 

programs in many countries (16), and the objective is 

to prevent transplacental infection and the establish-

ment of new PI calves (31) as an additional biosecurity 

measure (7). Two types of BVDV vaccines are usually 

used: modified live (MLV) and inactivated (killed anti-

gen). However, new types of non-replicating vaccines 

(e.g., recombinant, subunit, peptide, and vector) have 

also been designed. 

Choosing the type of vaccine can sometimes be a 

real challenge, and the use of MLV, inactivated or sub-

unit vaccines should be done with caution. Usually, MLV 

give a better immunological response than inactivated 

vaccines, but if the MLV vaccine is not used properly 

then, like wild strains, it can produce transplacental in-

fections of the pregnant animals, Mucosal Disease 

(BVDV cytopathic) in PI cattle and immunosuppre-

ssion. Inactivated vaccines are safer than MLV, but the 

adequate protection require strict immunization pro-

grams to ensure the continuity of immune protection 

for all cattle (16). Other disadvantages of vaccination 

are that the effectiveness of all types of vaccines may 

be influenced by the high number of BVDV genotypes 

and subtypes (antigenic variation between vaccine and 

field strains) (7, 11) and, in the absence of licensed 

DIVA vaccines (7), the ability to differentiate between 

natural infection and vaccination in serological surveil-

lance and diagnostics is compromised (16).
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