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Correlation of serum PCV2 quantitative PCR test results to tissue IHC  
lesion scores and mortality rates 

W. Chittick, G. Gonzalez, M. Genzow, E. Diaz 
Boehringer Ingelheim Vetmedica, Inc., St Joseph, MO 

 
Introduction and Objectives 
The Monitoring Assignment for Global Insight 
into Circovirus diseases (MAGIC™, Boehringer 
Ingelheim Vetmedica, Inc.) project was designed 
to better understand the role of porcine 
circovirus type 2 (PCV2) and cofactor dynamics 
during periods of high mortality associated with 
porcine circovirus associated disease (PCVAD) 
in commercial swine populations. Diagnostic 
methods such as immunohistochemistry (IHC) 
can demonstrate the presence of the virus in 
post-mortem tissues. Studies have shown that 
clinically affected pigs have very high amounts 
of virus in serum1 and tissues2. Therefore, 
quantitation of PCV2 in serum may be useful in 
the ante-mortem diagnosis of PCVAD. This 
paper describes the correlation of serum PCV2 
quantitative PCR (qPCR) results with tissue IHC 
scores and mortality rates in three age groups of 
pigs leading up to the period of peak clinical 
signs and mortality associated with clinical 
PCVAD. 
 
Materials and Methods 
The diagnostic protocol consisted of serum 
sampling and targeted post-mortem examination 
from 59 farms across the United States. Serum 
was collected from 50 animals, 10 per age 
group, at approximately 4, 10, 14, 18 and 22 
weeks of age. Tissues were collected from 5 pigs 
at the period of peak mortality/clinical signs, 
three to four weeks prior to the peak mortality, 
and five to six weeks prior to peak. The qPCR 
testing of serum was performed at the BIVI 
HMC Diagnostic Lab using a TaqMan-based, 
real-time PCR to detect and quantify open 
reading frame 2 (ORF2) of PCV2.1 Tissues were 
analyzed by IHC testing at the Iowa State 
University Veterinary Diagnostic Laboratory. 
 
Results 
At five to six weeks pre-peak mortality, 68% of 
the pigs had low PCV2 viral loads (≤Log 4-5). 
In contrast, 72% of the pigs sampled at peak 
mortality had high viral loads (Log 6-9; Table 
1). Table 2 presents the results from tissues 

analyzed by IHC. A distribution pattern similar 
to that observed for qPCR is observed in the 
IHC scores; 73% of the pigs at peak mortality 
tested positive for PCV2 while 70% of the pigs 
at 5-6 pre-peak mortality were IHC-negative. 
 
Table 1. PCV2 serum viral loads by qPCR 

Statistic   DF Value Prob 
Chi-Square  6 114.22 <.0001 
Likelihood Ratio  
Chi-Square  6 117.92 <.0001 
*For the q PCR, “Negative” results mean virus was present 
below the lower detection limit of the test (104) or was 
absent altogether. 
 
Table 2. Percent PCV2 tissue IHC-positive pigs 

Age group Negative Positive 
Peak 27% 73% 

3-4 wks 33% 67% 
5-6 wks 70% 30% 

 
Conclusions 
Serum PCV2 viral loads as measured by qPCR 
correlated linearly with the time period relative 
to peak mortality. Serum qPCR results were also 
consistent with tissue IHC scores. 
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Peak 
mortality 3% 19% 50% 22% 5% 

3-4 wks 
pre-peak 
mortality

16% 25% 30% 32% 5% 

5-6 wks 
pre-peak 
mortality

34% 34% 21% 9% 1% 




