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EFFICIENT VIRAL SCREENING SYSTEM BY NUCLEIC ACID
AMPLIFICATION TECHNOLOGY (NAT)
—ZEvaluation of automatic extraction system GT-12 in HCV RNA testing—

Koichi Noguchi, Takasi Murozuka, Akemi Wakisaka and Syuzo Matumoto
Japanese Red Cross Plasma Fractionation Center

Since NAT is a highly sensitive technique for detecting low amounts of viral genomes, it is ap-
plied to the screening of source plasma to reduce the risk of viral infection through plasma-derived
blood products.

For this purpose we have used an NAT test for HBV, HCV and HIV by PCR in pooled plasma
from of 500 individuals since November, 1997.

Because nucleic acid extraction is the most time-consuming and laborious job in this NAT test,
an automated method was sought to reduce the operation time and human error. This would allow
processing of more samples than the currently used extraction.

Recently, Roche Diagnostic K.K. has developed an automated extraction system named GT-12
and an extraction reagent for HCV RNA. In this study we compared GT-12 with the manual tech-
nique. The results show GT-12 extraction caused no contamination and had good reproducibility
without any inter-day variation. Although GT-12 is less sensitive than the manual extraction method,
it is sensitive enough to detect 100 IU/m! as required by the CPMP guideline (CPMP/BWP/390/97) .
Operation time of extraction by GT-12 was about 2/3 of that by manual extraction. Introduction of
GT-12 may contribute to the increased efficiency of the NAT test.
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Table 1 Detection end point of the two HCV RNA assays : Comparison between automated (GT-12) and manual

nucleic acid extraction methods,

Percentage of positive results

95% detection end point *2

Sample Concentration

GT-12 Manual GT-12 Manual P value *4

WHO International standard
(96/790) (IU/ml)
(genotype 1) 100 99(103) *1 100(20)

50 83(103) 100(20) 66.0 TU/ml 237 1U/ml

10 39( 99) 50(20) 55.1~79.0 *3 17.1~32.8 < 0.001
NIBSC working reagent
(96/586) (IU/ml)
(genotype 3) 100 70( 20) 95(20)

50 60( 20) 65(20) 264 TU/ml 115 TU/ml

10 5( 20) 45(20) 169~411 80.6~164 < 0.005
In-house standard (Copies/ml)
(genotype 1b) 340 100( 40) 100(40)

34 68( 40) 90(40) 91.2 copies/m!/  64.8 copies/ml

34 5( 40) 10(40) 59.7~139 46.5~89.3 NS.

*1: number of tests, *2:95% detection end point as calculated by probit analysis, *3: 95% confidence interval, *4: Paired t-test,

N.S. : Not significant
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Table 2 Detection of HCV RNA in 500-fold diluted BBI seroconversion panels.

ID.(Genotype) PHV907 (1b)

Days since Ist sampilng 0 4 7 13 18 21
Concentration
neat (<106 copies/ml) 3 2 1 1 1 1
500 X dilution (copies/ml) 6,000 4,000 2000 2000 2000 2000
HCV Ab(PHA) - - - - - +
HCV RNA
Manual +/+ +/+ +/+ +/+ +/+ +/+
GT-12 +/+ +/+ +/+ +/+ +/+ +/+
ID.(Genotype) PHV908(1a)
Days since 1st sampling 0 3 5 11 13 19 25 27 32 35 41 45 48
Concentration
neat (X 105 copies/ml) 2 3 3 1 2 1 05 0.8 1 0.2 0.1 0.2 2
500 X dilution (copies/ml) 400 600 600 200 400 200 100 160 200 40 20 40 400
HCV Ab(PHA) - - - - + + + + + + + + +
HCV RNA
Manual +/+ +/+ +/+ +/+ +/+ +/+ +/+ H/+ +/+ +/+ H/+ H/E +/+
GT-12 +/+ +/+ +/+ +/+ +/+ A/ /A /A= = ==+
+  positive, — . negative
T, 100IU/ml 2BV TH GT-12 KLU FHED LB o7z
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Table 3 Detection of HCV RNA in HCV RNA-positive samples found by 500 pool

PCR screening by the manual method.

Sample genotype Concentration (copies/m!) HCV Ab (single) HCV RNA (500pool)
PHA

- GT-12
single 500pool

No.l 1b 5.0x 106 10,000 - +/+
No.2 1b 4.6x104 92 - +/+
No.3 1b 8.4x104 168 - +/+
No.4 1b 1.5%x104 30 - +/+
No.5 1b 5.0x104 100 - +/+
No.6 2b 1.3%x106 2,600 - +/+
No.7 2b 1.0%x10° 200 - +/+

+ ! positive, — . negative
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