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Abstract : The objective of this study was to analyze data from the planned national serological monitoring
program for Aujeszky’s disease (AD) using a simulation model to evaluate probable outcomes expected
in the sample derived from the simulated herds at predefined within-herd prevalence and herd prevalence.
Additionally, prevalence at animal- and herd-level estimated by the stochastic simulation model based on
the distributions of the proportion of infected herds and test-positive animals was compared with those of
data from a national serological survey in 2006, in which 106,762 fattening pigs from 5,325 herds were
tested for AD using a commercial ELISA kit. A fixed value of 95% was used for test sensitivity, and
the specificity was modeled with a minimum, most likely and maximum of 95, 97 and 99%, respectively.
The within-herd prevalence and herd prevalence was modeled using Pert and Triang distributions,
respectively with a minimum, most likely and maximum point values. In all calculations, population size
of 1,000 was used due to lack of representative information. The mean number of infected herds and true
test-positives was estimated to be 27 herds (median = 25; 95% percentile 44) and 214 pigs (median = 196;
95% percentile 423), respectively. When testing 20 pigs (mean of 2006 survey) in each herd, there was
a 3.3% probability that the potential for false-positive reactions due to less than 100% specificity of the
ELISA test would be detected. It was found that the model showed prevalence of 0.21% (99% percentile
0.50%) and 0.5% (99% percentile 0.99%) at animal- and herd-level, respectively. These rates were much
similar to data from the 2006 survey (0.62% versus 0.83%). The overall mean herd-level sensitivity of
the 2006 survey for fattening pigs was 99.9%, with only a 0.2% probability of failing to detect at least
one infected herd.

Keywords : Aujeszky’s disease, sensitivity, serological monitoring, stochastic model
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Table 1. Description of model inputs for Aujeszky’s disease (AD) in Korea

Input parameter

Data source and reference

Value or distribution used

Fixed: 0.95

Sensitivity SE: Gut-Winiarska et al. [13]: 98.5%,
Morenkov [17]: 93-100%, Echeverria et al. [8]: 98.5%,
Gut et al. [12]: 98.4%

Specificity SP: Gut-Winiarska et al. [13]: 97.3%,

RiskPert (0.95; 0.97; 0.99)

Morenkov [17]: 92-100%, Echeverria et al. [8]: 98.9%,

Gut et al. [12]: 99.4%
No. of herds tested
Herd size
No. of animals sampled/herd
Within-herd prevalence

Herd-level prevalence

N: Data from the 2006-survey (NVRQS)

HS: Representative data in Korea not available

n: Data from the 2006-survey (NVRQS)

WHP: Boelaert et al. [4]: 43%, Leontides et al. [16]: 66.5%,
Elbers et al. [9]: 11.7-24.9%.

HP: AD survey results showed 0.43% in 2003,

Fixed: 5,325

Fixed: 1,000

Range: 1-539
RiskPert (0.2; 0.4; 0.7)

RiskTriang (0.2%; 0.5%; 0.8%)

0.22% in 2004, and 0.17% in 2005 (NVRQS)

No. of infected herds

No. of infected animals
within the herd

No. of infected animals in
the sample

No. of TP in the sample
No. of FP in the sample

IH: RiskBinomial (N; HP)

IA: RiskBinomial (HS; WHP)
IAS: RiskHypergeo (n; IA; HS)

TP: RiskBinomial (IAS; SE)
FP: RiskBinomial (n-IAS; 1-SP)

Calculations
Calculations

Calculations

Calculations
Calculations

TP: true positives, FP: false positives, NVRQS: National Veterinary Research and Quarantine Services.
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Fig. 1. Probability distributions of the number of infected herds (A, mean =27), infected animals in the sample (B, mean=
225), true positives (C, mean=214) and false positives (D, mean =3,199) estimated by the model using data from the

2006 serological survey for Aujeszky’s disease.
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Fig. 2. Probability distributions of prevalence of Aujeszky’s disease at animal- (A) and herd-level (B), generated by 5,000 iterations.
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Fig. 3. Probability of observing at least one infected herd
of Aujeszky’s disease, simulated by the stochastic model
(5,000 iterations).
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