Analytical performance OF SEVERAL laboratory DIAGNOSTIC TECHNIQUES ON LIVE ANIMALS for EARLY detection of a CLASSICAL SWINE FEVER infection.
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Introduction and Objectives

Due to the serious economic implications of a CSF diagnosis and because clinical signs are seldom pathognomonic, laboratory confirmation of a suspected case is essential.  Virus detection in live animals has traditionally been performed by a combination of antigen (Ag) tests and virus isolation (VI) on blood fractions.  Recently, reverse transcriptase (RT) nested polymerase chain reaction (nPCR) techniques have also been developed. Performing all these assays on each sample is practically unfeasible during an outbreak. The aim of the present study was to evaluate the available diagnostic methods, using data from several experimental infections, in order to provide information about the analytical performance of the different diagnostic techniques.

Materials and Methods

The dataset was obtained during several experimental infections. It includes ninety-one weaner pigs (20-40 kg), twenty-three fattening pigs (80-100 kg) and fourteen sows (Dewulf et al., 2001; Dewulf et al., 2002b). In each experiment there was a combination of experimentally inoculated and contact infected pigs (Table 1). All experimental inoculations were done using 103 TCID50/ml of a moderately virulent CSFV field isolate.

Table 1: overview of the different experiments

	
	1
	2
	3
	4
	5
	6

	Type of animals
	Weaner pigs
	Weaner pigs
	Weaner pigs
	Fatteners
	Sows
	Sows

	Number of animals (number inoculated)
	43 (1)
	38 (1)
	10 (10)
	23 (1)
	12 (2)
	2 (2)

	Duration *
	58
	60
	9
	62
	75
	70

	Virus isolation in whole blood
	1
	1
	1
	1
	1
	1

	Virus isolation in leukocytes
	nd
	1
	nd
	nd
	1
	1

	Virus isolation in serum
	1
	1
	1
	1
	nd
	1

	Virus isolation in plasma
	1
	nd
	nd
	1
	nd
	nd

	Antigen-ELISA
	1
	nd
	1
	1
	nd
	1

	RT-nPCR
	1**
	1
	nd
	1
	1
	1

	Leukocyte count
	nd
	1
	nd
	1
	1
	1

	Reference
	Laevens et al., 1998
	Dewulf et al., 2000
	Dewulf et al., 2002a
	Laevens et al., 1999a
	Dewulf et al., 2001
	Dewulf et al., 2002b


* duration of the experiment in days starting from the day of inoculation of the challenge pig

** RT-nPCR only used in one pen, 

1 = done, nd = not done

Blood samples were collected every other day (weaner and fattening pigs) or every three days (sows). Only VI in whole blood was done in all experiments, whereas the other techniques were only used in some experiments (Table1).

For the detection of antigens: 

· VI in serum, plasma, leukocytes, and whole blood

· RT-nPCR

· Ag ELISA (Chekit CSF-Virus III). 
Leukocyte count was carried out using the Coulter-Counter. (<10000 cells/ml = leucopenia).

The proportion of detected animals was calculated as the number of animals found positive divided by the number of truly infected animals. A pig was considered detected positive if at least one of the repeated measurements on the pig was positive using the test. A pig was considered truly infected if virus could be isolated from the organs or if the virus neutralisation test was positive at the day of death or euthanasia.

The time from experimental inoculation to the beginning of detectable viraemia was compared using Cox proportional hazard analysis (SPSS 11.0), using VI in whole blood as reference. 
Results and Discussion

The large dataset provided excellent information to evaluate the analytical performance of several available diagnostic techniques that can be used for early detection of CSF infections in live animals. 

Although the criteria (at least one positive sample) used to determine whether a specific test was able to detect an infected pig were very liberal, none of the evaluated assays was able to faultlessly detect all infected pigs (Table 2).

Table 2: proportion of pigs detected positive by the different antigen detecting tests and the leukocyte count.  

	
	# truly infected pigs
	# test pos. pigs
	Proportion of detected 

pigs (%)

	VI in whole blood
	128
	121
	94.5 (90.6-98.5)*

	VI in leukocytes
	52
	49
	94.2 (87.2-100)

	VI in serum
	107
	95
	88.8 (82.8-94.8)

	VI in plasma
	66
	61
	92.4 (86.0-98.0)

	Ag ELISA
	75
	56
	74.7 (64.8-84.5)

	RT-nPCR
	87
	86
	98.9 (96.6-100)

	Leukopenia
	74
	67
	90.5 (83.9-97.2)


* 95% Confidence interval

The RT-nPCR showed the highest proportion of detected pigs, whereas the Ag-ELISA provided the worst results. This indicates that even with the combination of sophisticated diagnostic assays and regular samplings, some CSF infected pigs remain undetected.

In the hazard analysis it was found that the VI in the different blood fractions and the leukocyte count did not give significantly different results compared to the VI in whole blood, whereas the RT-nPCR detected infection significantly earlier (p<0.05) and Ag ELISA detected infection significantly later (p<0.05). 


[image: image1.wmf]begin viraemia

70

60

50

40

30

20

10

0

-10

Cum Survival

1,2

1,0

,8

,6

,4

,2

0,0

leucocytecount

PCR

Ag ELISA

VI in plasma

VI in serum

VI in leucocytes

VI in whole blood


A hamper for using the RT-nPCR during outbreaks is that it still is expensive and labour intensive. Yet, new developments should make it possible to use the technique in a more automatized way in the future. Also the use of pooled samples should decrease expenses and workload. The diagnostic quality of RT-nPCR on pooled samples needs to be evaluated first. Also, the specificity of the RT-nPCR in field data should be evaluated further, before this technique is commonly used on a large number of samples. 
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