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Aujeszky’s disease and the effects of infection on Japanese swine herd productivity:  
a cross-sectional study
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ABSTRACT. Pseudorabies virus (PRV) is endemic in some regions of Japan. We investigated the effects of PRV infection status on herd 
productivity. Serum samples were obtained from 48 swine herds in Japan. Within each herd, three serum samples were obtained from 
growing pigs at four different ages, as well as from sows in low and high parity groups. Sera were tested for antibodies against wild-type 
PRV via competitive ELISA. Herds were classified into PRV positive and negative groups based on serological results. Herds infected with 
PRV exhibited postweaning mortalities (6.84%) that were significantly (P=0.0018) higher than those in unaffected herds (4.73%). Because 
of the reduced productivity in PRV positive herds, the current PRV eradication program must be strengthened.
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Infection with pseudorabies virus (PRV), the causative 
agent of Aujeszky’s disease (AD), results in the deaths of 
young piglets through disorders of the central nervous 
system. In older infected pigs, respiratory syndromes are 
seen, while infected sows can experience abortion [4]. PRV 
has caused serious economic losses for the swine industry 
worldwide, and programs to eradicate PRV have been im-
plemented in many countries [8, 10]. Within EU countries, 
these PRV eradication programs have been implemented to 
facilitate the free trade of pigs [2, 15]. In Japan, the first case 
of AD in piglets was reported in 1981 [5], with infections 
spreading to many different prefectures [16]. The Japanese 
Ministry of Agriculture, Forestry and Fisheries established 
prevention and control measures against PRV in 1991, with 
a regional eradication program implemented [9]. Successful 
eradication of PRV was completed in some areas, but there 
remained some regions of Japan where PRV was endemic. A 
new eradication campaign, based on successful eradication 
strategies conducted by other countries, commenced in 2009 
[9]. For this campaign, all swine production areas were des-
ignated as one of 5 stages: I, preparation; IIa, enforcement 
of complete vaccination; IIb, transition phase; III, surveil-
lance with serological testing and slaughter of seropositive 
animals; and IV, eradication completed. By March 2014, 36 
of 47 prefectures were classified as stage IV. However, for 
the remaining 11 prefectures, 320 areas were classified as 
stage IIa or IIb, and 86 areas were classified as stage III, 
demonstrating that PRV remains endemic in some areas of 

Japan [7].
Although PRV-infected farms exist, the effects of PRV 

infection on swine productivity are unclear. Our study ob-
jective was to investigate the effects of PRV infection on 
herd productivity using a data recording system (PigINFO) 
recently developed for Japanese pig producers through a col-
laboration between the National Institute of Animal Health 
(NIAH) and the Japan Association of Swine Veterinarians 
(JASV) [17].

The study period was from 1 January to 31 December in 
2011. Targeted herds were selected from clients of veterinar-
ians that were members of the JASV who volunteered to be 
part of this study. Only farrow-to-finish herds were included, 
while herds that practiced piglet importation or exportation 
with other farms were excluded. Study herds were selected 
from prefectures where PRV was not eradicated by the begin-
ning of 2011. The purpose of the study and its design were 
explained to participating herd owners by veterinarians. A 
total of 48 herds were included in the study, from the Aomori 
(2), Fukushima (4), Tochigi (4), Gumma (15), Saitama (2), 
Chiba (13), Kanagawa (6) and Kagoshima (2) prefectures.

From each of the herds, growing pigs were divided into 4 
age groups (60, 90, 120 and 150 day-old), and three serum 
samples were randomly taken from growing pigs in each of 
these groups and from sows in low and high parity groups. 
Blood sampling was conducted twice during the study pe-
riod. The obtained sera were tested for antibodies against 
wild-type PRV glycoprotein I (gI) using a commercially 
available competitive ELISA (IDEXX Laboratories, Inc., 
Westbrook, ME, U.S.A.). Herds were defined as positive, if 
any of the serum samples were positive. Herds were defined 
as negative, if all sera were negative for anti-gI antibodies.

Annual production data for 2011 were obtained from the 
PigINFO system [17] (Table 1) and used to calculate annual 
productivity parameters based on the definitions described 
in Table 2. Investigators were not informed of the names of 
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individual herd owners to maintain confidentiality. Data han-
dling was conducted based on a research contract between 
NIAH and JASV.

Productivity parameters in Table 2 were initially ana-
lyzed for normality of distributions by visually inspecting 
histograms and using the Shapiro–Wilk test. Log transfor-
mations were performed for variables that were not nor-
mally distributed and re-examined for their normality. For 
variables, such as AFI and postweaning mortality (POWM), 
log-transformed data were normally distributed and used 
for subsequent analyses. The mean productivity parameters 
between PRV-positive and -negative herds were compared 
using Student’s t-test or the Mann–Whitney U-test depend-
ing on the normality of the parameters. Production param-
eters that were different (P<0.1) compared with PRV status 
by univariate analysis were used as response variables for 
multiple regression analyses. PRV status and AFI were used 
as explanatory variables. All statistical analyses were per-
formed using R version 2.13.0 (R foundation for statistical 
computing 2011).

Antibodies against PRV were identified in 25.0% (12/48) 
of herds (95%CI: 13.6–39.6%). Herds that were PRV-pos-
itive had significantly higher POWM compared with PRV-
negative herds (Table 3). Using multiple regression analysis, 
PRV-positive herds had significantly higher POWM and 
lower marketed pigs (MP), litters per mated female per year 
(LMFY) and farrowing proportion (FP) than negative herds 
(Table 4).

The major clinical signs of acute phase PRV infections are 
increased piglet mortality with central nervous system disor-
ders [1]. However, in the present study, PRV-positive herds 
did not have increased preweaning mortality. This is likely 

because all PRV-positive herds were using vaccines against 
PRV, and therefore, piglets within PRV-positive herds did 
not show clinical signs.

Potential confounding effects, such as farm size and 
productivity levels, were attempted to be excluded while 
investigating the association between PRV status and pro-
ductivity. To achieve this goal, productivity parameters that 
had association (P<0.1) with PRV status in the univariate 
analysis were used as respondent variables, and PRV status 
and AFI were included as explanatory variables to examine 
the association between PRV status, and productivity under 
controlling potential confounding effects by herd size. PRV-
positive herds had significantly increased POWM compared 
to PRV-negative herds; this association was also supported 
by multiple regression analysis. Although the mean pigs 
weaned per mated female per year was not significantly 
different between PRV-negative and positive herds, PRV-
positive herds had significantly lower MP, mainly due to 
increased POWM in PRV positive herds. Our results agree 
with those from a previous study, in which nursery and 
finishing pig mortalities increased during an AD epidemic 
[1]. However, this study demonstrated that PRV-infected 
herds had increased POWM even in the absence of AD 
epidemic. Animals that were seropositive for PRV were 
significantly more susceptible to becoming seropositive for 
Actinobacillus pleuropneumoniae serotype 2 and vice versa 
[3]. Clinical signs of experimental infection with A. pleuro-
pneumoniae [12] or Mycoplasma hyopneumoniae [13] were 
exacerbated, if animals were co-infected with PRV. Using 
serological testing, we found that more than 80% of herds in 
this study were infected with A. pleuropneumoniae serotype 
2 or 5, and greater than 95% of herds were infected with 

Table 1. Annual herd production data for 2011

Variables Definition
Average female inventory (AFI) Includes sows and mated, but not maiden, gilts (numbers were counted monthly;  

AFI was defined as the mean of the 12-month values)
Total number of marketed pigs (TNMP)a) Total number of fattening pigs sold (excluding sows and boars sold)
Total number of pigs weaned (TNPW) Total number of pigs weaned
Total number of pigs mated (TNM) Total number of pigs mated
Total number of litters (TNL) Total number of litters (excluding abortions)
Total number of pigs born alive (TNPB) Total number of pigs born alive at farrowing (excluding stillborn and mummified piglets)
Total number of deaths at postweaning stage (TND) Total number of deaths (including euthanized) at the post weaning stage

a) For farms using on-site pigs as replacement sows, data adjustments were carried out for TNMP based on the assumption that replacements were 
sold to the slaughterhouse.

Table 2. Definitions for annual productivity parameters

Variables Definition
Marketed pigs per sow (MP) TNMP / AFI
Pigs weaned per mated female per year (PWMFY) TNPW / AFI
Pigs weaned per litter (PWL) TNPW / TNL
Litters per mated female per year (LMFY) TNL / AFI
Pigs born alive per litter (PBA) TNPB / TNL
Farrowing proportion (%) (FP) TNL / TNM
Post weaning mortality, % (POWM) TND / TNPW
Pre weaning mortality, % (PRWM) 1-TNPW / TNPB



EFFECTS OF AUJESZKY’S DISEASE ON SWINE HERDS 581

M. hyopneumoniae(data not shown). Co-infection with these 
respiratory pathogens and PRV might have caused sporadic 
pneumonia at the postweaning stage, resulting in increased 
POWM in PRV-positive herds. Reduced FP and LMFY 
were observed in PRV-positive herds, which agrees with 
previous reports in which PRV infection can be the cause 
of reproductive failure, including abortion [4]. However, 
the actual association between PRV-status and reproductive 
performance needs to be further examined, as P values for 
these parameters were marginal in this study.

We did not observe a significant difference in the AFI of 
ADV-positive or -negative herds. Reports concerning the 
influence of herd size on PRV seroprevalence are conflict-
ing. Some researchers have reported no association between 
PRV status and herd size [11], which supports our findings 
in the current study. Others have suggested an increased risk 
of PRV infection with larger herd sizes [2, 6]. Conflicting 
results among studies could be the result of confounding fac-
tors, such as stocking density and management procedures, 
including biosecurity measures [14]. Targeted herds in this 
study were not representative of all Japanese swine farms, 
and volunteer bias for participation might have existed for 

both veterinarians and herd owners. This bias could have re-
sulted in the inclusion of herds with higher levels of animal 
hygiene and those with motivated owners.

Higher POWM in PRV positive herds might have con-
tributed to reduced MP, which subsequently resulted in 
significant economic losses for farmers. Other losses due to 
the cost of disease control and eradication and trade restric-
tion have been estimated [4]. Producers, veterinarians and 
all levels of government need to collaborate to successfully 
eradicate PRV from Japan.
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