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Comparison of Pooled Versus Individual Sera in Avian Infectious
Bronchitis Virus Seroprevalence Study
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Abstract : Compare to testing sera individually, pooled-serum testing has considered as a cost-effective method,
particularly on a large population-based seroprevalence studies. This study was to determine the relationship between
individual sera and pooled sera titers for detection of avian infectious bronchitis virus (IBV) and to evaluate suitability
of pooled sera by comparing prevalences estimated from both samples. A total of 5,000 individual samples were
collected from 500 flocks in Chungcheong, Gyunggi, and Kangwon provinces between January 2005 and February
2006. Ten samples were randomly selected from each flock. Five-hundred pooled sera were prepared by mixing equal
amount of each 10 individual serum from the original samples. IBV antibody titers were measured by hemagglutination
inhibition (HI) test. The least squares regression analysis was performed to construct equation between pooled and
mean individual titers. To determine whether the flock is infected 4 arbitrary criteria were used: detection of at least
1 chicken with HI titer =9 (criterion 1), detection of at least 2 samples with HI titer =9 (criterion 2), detection of
at least 1 sample with HI titer =10 (criterion 3), and finally detection of at least 1 sample with HI titer =11 (criterion
4). The receiver operating characteristic (ROC) curve was used to examine the cut-off points of pooled titers showing
optimal diagnostic accuracy. The area under the curve (AUC), sensitivities (Se), specificities (Sp), and positive (PPV)
and negative (NPV) predictive values were calculated. The regression equation between pooled titers (pool) and mean
individual titers (mean) was: pool=1.2498+0.8952X mean, with coefficient of determination of 87% (p<0.0001). The
optimal cut-off points of pooled titers were titer 8 for criterion 1 (AUC=0.975, Se=0.883, Sp=0.959, PPV=0.985,
NPV =0.728), titer § for criterion 2 (AUC=0.969, Se=0.954, Sp=0.855, PPV =0.926, NPV =0.907), titer 9 for criterion
3 (AUC=0.970, Se=0.836, Sp=0.967, PPV=0.978, NPV=0.772), and titer 9 for criterion 4 (AUC= 0.946, Se=0.928,
Sp=0.843, PPV=0.857, NPV =0.921). The difference of prevalence estimated by individual and pooled sample showed
a minimum of 2% for criteria 2 and a maximum of 9.2% for criteria 3. These results indicate that the use of pooled
sera in HI test for screening IBV infection in laying hen flocks is considered as a cost-effective method of testing
large numbers of samples with high diagnostic accuracy.
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Fig 1. Relationship between pooled titers {pool) and mean
individual titers (mean). (coefficient of determination = 0.872,
SE = 0.0154, p<0.0001).
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Fig 2. Receiver operating characteristic curves for 4 criteria.
Arrows represent optimal cut-off points at each criterion.
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Table 1. Diagnostic performance of pooled test by four criteria
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Table 2. Comparison of prevalences between individual and
pooled sample by four criteria

Individual Pooled prevalence (%) at pooled titer of:

prevalence
Criteria (%) 7 8 9 10
1 75.4 80.4 67.6* 54.4* 33.0*
2 65.6 80.4* 67.6 54.4* 33.0*
3 63.6 80.4* 67.6 54.4* 33.0*
4 50.2 80.4* 67.6* 54.4 33.0*
*P<0.001.

Z1Ed o FAEATE (Table 1).

NEEY RYSED 88 FY989 Hln

MEEA A 7EHolA FPEH AHES vin
W 71F 1 (75.4%F 67.6%)F 3 (63.6%SF 54.4%)NHE
EARCE fodt Hols HIATN 7IE 29} M F
FHE 7t Aole $T (Table 2).
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Criteria Pooled titer Sensitivity Specificity PPV NPV LR+ LR-
Criterion 1 7 0.987 0.756 0.925 0.949 4.05 0.02
8 0.883 0.959 0.985 0.728 21.72 0.12

9 0.719 0.992 0.996 0.535 88.42 0.28

10 0438 1.000 1.000 0.367 NA 0.56

Criterion 2 7 0.997 0.564 0.813 0.990 2.29 0.01
8 0.954 0.855 0.926 0.907 6.57 0.05

9 0.814 0.971 0.982 0.732 28.00 0.19

10 0.438 1.000 1.000 0.367 NA 0.50

Criterion 3 7 0.997 0.533 0.789 0.990 2.13 0.01
8 0.965 0.830 0.908 0.932 5.67 0.04

0.836 0.967 0.978 0.772 25.37 0.17

10 0.519 1.000 1.000 0.543 NA 0.48

Criterion 4 1.000 0.394 0.624 1.000 1.65 0.00
0.988 0.639 0.734 0.981 2.73 0.02

0.928 0.843 0.857 0.921 5.93 0.09

10 0.633 0.976 0.964 0.725 26.29 0.38

PPV, positive predictive value; NPV, negative predictive value; LR+, positive likelihood ratio; LR-, negative likelihood ratio; NA, not

available.
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