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A B S T R A C T

Infectious bovine rhinotracheitis (IBR)/infectious pustular vulvovaginitis (IPV) caused by Bovine alphaherpesvirus
1 (BoHV-1) is a significant disease in domestic and wild cattle. In June 2015, the Ministry of Agriculture, Food
and Forestry in Italy approved a national surveillance plan to control and eradicate IBR in beef cattle breeds. The
objective of this study was to evaluate the results of the first year of the IBR voluntary surveillance plan in Italy.
The aim of the plan is to eradicate IBR in all bovines recorded in the National Herd Book for Italian beef cattle
breeds over six years. Monetary incentives are used to encourage breeders to achieve the annual seroprevalence
ranges stated in the plan. A Ministerial decree states that all bovines in breeding herds and aged older than 12
months should be serologically tested. Serum samples were tested for presence of the antibody to glycoprotein E
of BoHV-1 using commercially available enzyme-linked immunosorbent assays. The national herd ser-
oprevalence was 55.49% (95% confidence interval [CI] 52.01–58.92). Of 25,121 bovines tested for antibodies
against BoHV-1, 8014 were positive. The seroprevalence in animals from autochthonous Italian cattle breeds was
31.89% (95% CI 31.31–32.47). Seroprevalence was highest in Podolica cattle (55.14%; 95% CI 54.07–56.21),
lowest in Maremmana cattle (9.95%; 95% CI 7.99–12.31), and intermediate in Chianina (22.01%; 95% CI
21.03–23.01), Marchigiana (24.85%; 95% CI 23.52–26.23), and Romagnola (15.60%; 95% CI 14.62–16.64)
cattle. These seroprevalence rates indicate a need for intervention to decrease the inevitable severe economic
losses arising from BoHV-1 infection. Although some regions in Italy have a long history of combatting BoHV-1
infection, only the province of Bolzano has eradicated IBR.

1. Introduction

Infectious bovine rhinotracheitis (IBR)/infectious pustular vulvo-
vaginitis (IPV) is a significant disease in domestic and wild bovines and
is caused by Bovine alphaherpesvirus 1 (BoHV-1). While most BoHV-1
infections are subclinical, when the disease manifests clinically, it is
often characterized by clinical signs in the upper respiratory tract and
conjunctivitis. The virus can also infect the genital tract and cause
pustular vulvovaginitis and balanoposthitis (World Organisation for
Animal Health, 2004).

The infection is shed mainly in respiratory, ocular, and genital se-
cretions and transmitted by direct contact between animals, and can
also be spread via fresh or frozen semen from infected bulls. The virus

can be remain in a latent state, mainly but not exclusively, in neurons
for the entire life of the host; stress can reactivate the virus (Thiry et al.,
1985; Thiry et al., 1987), which perpetuates its presence in the en-
vironment and transmission to uninfected animals (Boelaert et al.,
2005).

BoHV-1 affects animal health and productivity and causes sig-
nificant economic losses for cattle producers because of abortion, death,
the need for slaughter, and decreased milk production. However, its
main significance nowadays is that it serves as a barrier to the export of
live cattle to regions or countries within Europe that have already
eradicated the disease.

Prevention and control of BoHV-1 infection relies on good farm
management, including stringent hygiene measures, vaccination
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schedules, and removal of infected animals. Several live, killed, and
marker BoHV-1 vaccines are currently available.

The disease is notifiable in many countries, and according to
European Union directives, all member states must comply with specific
requirements related to BoHV-1 infection status in semen and embryos.
A test-and-slaughter strategy has been successfully implemented in
Finland, Sweden, Norway, Denmark, Austria, and Switzerland, as well
as in the province of Bolzano in Italy (Raaperi et al., 2014).

In June 2015, the Ministry of Agriculture, Food and Forestry in Italy
approved the first national surveillance plan for eradication of BoHV-1
in beef cattle breeds recorded in the National Herd Book. The objective
of this study was to evaluate the results of the first year of this sur-
veillance plan.

2. Material and methods

IBR surveillance data for 2015 were obtained from the Istituto
Zooprofilattico Sperimentale dell’Umbria e delle Marche and the
National Association of Italian Beef Cattle Breeders (ANABIC), which
has compiled a single National Herd Book for Italian beef cattle breeds.
The ANABIC was established to promote and implement a number of
initiatives designed to improve autochthonous Italian beef cattle
breeds, i.e., Marchigiana, Chianina, Romagnola, Maremmana, and
Podolica. These breeds, which are descended from the same original
stock, were traditionally used as beasts of burden but have been used
for production of beef for a number of years now. Italian cattle breeds
are raised in over 20 different countries and in Italy are found pre-
dominantly in the central and southern regions. The ranches, which
follow the cow-calf model, are small to medium-sized and located
mostly in hilly or mountainous areas.

The Ministerial decree states that breeders with bovines recorded in
the National Herd Book for Italian beef cattle breeds should participate
in the national surveillance plan by serologically testing all breeding
bovines aged 12 months or older. Blood samples are collected by local
veterinary services and submitted to a laboratory for serologic ex-
amination. Serum samples are tested for the presence of antibody to
glycoprotein E of BoHV-1 using commercial enzyme-linked im-
munosorbent assay kits. This serologic test is used to discriminate an-
imals inoculated with glycoprotein E-deleted marker vaccines from
those infected with the virus in the field and from conventionally
vaccinated animals. The aim of the national surveillance plan is to
eradicate IBR in the bovines recorded in the Italian beef cattle National
Herd Book over six years. Participation in the plan is voluntary and
monetary incentives are paid to breeders who achieve the annual target
seroprevalence range. Herds are identified as seropositive for IBR even
if only one animal in the herd is seropositive.

In this study, the annual overall herd seroprevalence rate and ser-
oprevalence rates for each Italian beef cattle breed were calculated,
along with 95% confidence intervals (CI). The herds tested were geor-
eferenced using ChugiaK version 2.4.0 software (QGIS, Gossau,
Switzerland).

The non-parametric method Kruskal–Wallis test was used to com-
pare the mean numbers of animals per herds.

3. Results

In 2015, the National Herd Book contained 5144 autochthonous
herds, representing 4% of all the cattle herds (n=129,613) distributed
across 17 regions in Italy. Fig. 1 shows the geographic distribution of
these herds according to breed. Marchigiana herds were the most nu-
merous (n= 2,139), followed by Chianina (n=1,397), Podolica
(n=748), Romagnola (n=359), and Maremmana (n=200); the re-
maining herds (n= 301) contained mixed autochthonous bovine
breeds. The distribution of all autochthonous bovine cattle in Italy ac-
cording to breed is shown in Fig. 2. Fig. 3 shows the distribution of all
the beef bovine herds in Italy.

Eight hundred and twenty of the 5144 herds recorded in the
National Herd Book were included in the national surveillance plan and
455 of these were identified as IBR-seropositive. Seropositivity was
documented in 83 of 171 Marchigiana herds, 85 of 204 Chianina herds,
44 of 170 Romagnola herds, 5 of 10 Maremmana herds, 197 of 208
Podolica herds, and 41 of 57 mixed-breed herds.

The central and southern regions of Italy contained the highest
numbers of autochthonous bovines. Of the 158,820 animals recorded in
the National Herd Book, 55,572 were Marchigiana (994 of 4000 tested
for IBR were seropositive), 46,555 were Chianina (1506 of 6843 tested
were seropositive); 31,877 were Podolica (4645 of 8424 tested were
seropositive), 13,068 were Romagnola (791 of 5070 tested were ser-
opositive), and 11,748 were Maremmana (78 of 784 tested were ser-
opositive). In total, 8014 of 25,121 bovines tested for antibodies against
BHV-1 were positive.

The mean number of animals per submitted herds was 54.2 and the
standard deviation was 59.2 (total number of animals: 44,435). While
the mean number of animals per herd recorded in the National Herd
Book was 36.9 and the standard deviation 46.7 (total number of ani-
mals: 190,020). The national mean number of beef animals per herd, in
the same period, was 20.28.

The Kruskal Wallis test showed a statistical difference between all
the means number of animals.

The overall herd seroprevalence was 55.49% (95% CI 52.01–58.92).
The highest seroprevalence was found in Podolica herds (94.71%; 95%
CI 91.87–96.66) followed by mixed-breed herds (71.93%; 95% CI
61.40–80.50), and the lowest was found in Romagnola herds (25.88%;
95% CI 21.75–30.51). Intermediate seroprevalence rates were found in
Marchigiana (48.54%; 95% CI 41.70–55.45), Maremmana (50%; 95%
CI 26.80–73.20), and Chianina (41.67%; 95% CI 35.74–47.80) herds.

The overall seroprevalence of BoHV-1 in autochthonous Italian
cattle was 31.89% (95% CI 31.31–32.47). The highest seroprevalence
was in Podolica cattle (55.14%; 95% CI 54.07–56.21) and the lowest in
Maremmana cattle (9.95%; 95% CI 7.99–12.31). The seroprevalence
was 22.01% (95% CI 21.03–23.01) in Chianina cattle, 24.85% (95% CI
23.52–26.23) in Marchigiana cattle, and 15.60% (95% CI 14.62–16.64)
in Romagnola cattle. The seroprevalence rates for autochthonous
Italian cattle at the herd level and at the population level are shown in
Figs. 4 and 5.

4. Discussion and conclusion

This national surveillance plan for BoHV-1 is the first of its type in
Italy. Similar plans have been implemented in Italy, but only in certain
geographic regions. The choice of Italian autochthonous beef bovines as
a target population, even if they represent a small proportion of the
total Italian bovine population, is justified by the outstanding re-
productive traits of these animals, the excellent quality of the beef
produced, and the ability to raise both purebreds and crossbreds suc-
cessfully.

The geographic distribution of Italian autochthonous beef bovines is
a little different from the spatial distribution of the Italian meat bovine
herds. The Italian autochthonous beef bovines are present in the area of
origin of the single breed.

The overall seroprevalence estimed the true percentage of herds and
animals seropositive between the target populations because the
number of tested herds are enough to estimate prevalence in a large
population while that submission were voluntary leads to a biased
sample of submissions.

However, precautions are needed in estimation single breed pre-
valence. The single breed seroprevalence rate must be interpreted
cautiously mostly for Maremmana and Marchigiana breeds because of
the number of herds are small compared with the total herds recorded
in the National Herd Book. Tested herds tend to belong to larger herds,
and in large herds, usually there are good biosecurity measures but at
the same time more animals increases the risk of spreading a disease.
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Fig. 1. geographical distribution of herds with the Italian beef-cattle breeds.

Fig. 2. geographical distribution of animals of autochthonous bovine breeds.

Fig. 3. distribution of all the beef bovine herds in Italy.

Fig. 4. herd seroprevalence of autochthonous Italian cattle breed.

Fig. 5. animal seroprevalence of autochthonous Italian cattle breed.
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The seroprevalence of BoHV-1 in autochthonous Italian bovine
herds was high in this study but still lower than that reported in
Belgium (Boelaert et al., 2000), the Republic of Ireland (Cowley et al.,
2011), and northern and central Italy (Castrucci et al., 1997) over the
past two decades. However, a more recent report from southeastern
Poland (Wernicki et al., 2015) showed lower seroprevalence rates.

Although voluntary schemes may not be sufficiently robust to era-
dicate BoHV-1 (Vonk Noordegraaf et al., 1998), they can useful for
determining the prevalence of infection. In practice, planning and
monitoring of disease eradication and disease control programs are
most effective when based on knowledge of the prevalence of a disease
in a given population. National data are particularly useful but na-
tionwide prevalence studies are often prohibitively expensive. There-
fore, as the initial phase of an IBR eradication plan, working on a vo-
luntary basis may be preferable, given that the target population
includes valuable animals and measures to control the disease are still
not uniformly implemented. Even if the national surveillance plan does
not include restrictive measures such as “test and removal”, use of
marker vaccines and paying monetary rewards to breeders who achieve
the annual seroprevalence range stated in the plan are recommended.
The disadvantage of a voluntary plan of this nature is that it can only be
the first step in the process of eradicating BoHV-1. Therefore, to limit
the inevitable severe economic losses stemming from BoHV-1 infection,
it will be necessary to switch to the usual eradication strategies. The
data generated by this study could be used in a cost-benefit analysis of
BoHV-1 control strategies in the future.
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