
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

New developments in hepatitis B, C and G virus

Sentjens, R.E.J.H.

Publication date
2003

Link to publication

Citation for published version (APA):
Sentjens, R. E. J. H. (2003). New developments in hepatitis B, C and G virus. [, Universiteit
van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/new-developments-in-hepatitis-b-c-and-g-virus(39757a61-b4cc-41da-bd51-a2c72e40bc6d).html


Chapterr  3 

Performancee of the new Bayer VERSANT™ HCV 3.0 RNA assay (bDNA) 

forr quantitation of HCV RNA in plasma and serum: Conversion to 

Internationall  Units and comparison with the Roche Cobas Amplicor HCV 

Monitorr 2.0 assav 

69 9 



Performancee of the new Bayer VERSANT™ HCV 3.0 RNA assay (bDNA) 

forr quantitation of HCV RNA in plasma and serum: Conversion to 

Internationall  Units and comparison with the Roche Cobas Amplicor HCV 

Monitorr 2.0 assay 

Marcell  Beld'. Rod Sentjens'. Sjoerd Rebcrs'. Christine Weegink\ Jan Weel'. Cees Sol', and Rene 

Boomm . 

'Academicc Medical Center. Department of Medical Microbiology. Laboratory of Clinical Virology, 

departmentt of (i astro-Entero logy and Hepatology. University of Amsterdam. Amsterdam. The 

Netherlands. . 

Journall  of clinical Microbiology 2002; 40: 788-793 

Abstract t 

Wee have evaluated the HCV 3.0 bDNA assay (VERSANT™. Bayer Diagnostics. Berkeley. 

CA).. which is an improved signal amplification procedure of the HCV 2.0 bDNA assay for 

thee quantitation of HCV RNA in serum or plasma of HCV infected individuals. The HCV 3.0 

bDNAA assay has a linear dynamic range of 2.5 x 10/ to 4.0 x 10 HCV RNA copies per ml 

(c/ml).. The performance of the HCV 3.0 bDNA assay was evaluated using 3 different test 

panels.. An overall specificity of 96.8% relative to the detection limit of the HCV 3.0 bDNA 

assayy was found. The intra and inter run reproducibility for both the Dilution Panel and 

NAP™™ panel was consistent with coefficients of variation of less than 9%. Quantitation with 

thee HCV 3.0 bDNA assay was linear over the entire range of both panels (range of 4.4 x 10' 

too 3.5 x 10fl c/ml and 5 x 10' to 2 x 10fl IU ml respectively) with correlation coefficients of 

0.999.. and slopes close to one and intercepts close to zero. The regression equation indicated 

thatt 1 IU corresponded to about 4.8 copies of HCV RNA. A correlation coefficient of 0.941 

wass found for HCV RNA values (in IU ml) from the HCV 3.0 bDNA and the HCV Monitor 

2.00 assays. Quantitative results obtained close to the lower limit of the HCV 3.0 bDNA assay-

mightt imply that its lower limit should be reconsidered. It appeared that quantification values 

obtainedd from the HCV Monitor 2.0 assay between 5 x 102 and Hf IU ml were in general 

higherr than those from the HCV 3.0 bDNA assay, whereas values from the HCV Monitor 2.0 

assayy were underestimated for samples with HCV RNA levels above Kf IU ml. 
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Introduction n 

Approximatelyy 170 million individuals are chronically infected with HCV worldwide The 

measurementt of HCV RNA levels in plasma has become an important tool in monitoring 

individualss during antiviral therapy. Considerable advances have been made in therapy of 

HCVV during the last years. Pre-treatment HCV RNA loads and genotypes have been found to 

bee independent predictors of sustained response after combination therapy of interferon and 

ribavirinn (5, 11). Moreover, during induction therapies with interferon, measurement of HCV 

RNAA early in therapy was found to be predictive for the outcome of treatment (7. 14). With 

thee introduction of new therapies and new antiviral drugs like pegylated-interferon (8. 13). 

earlyy detection, tailoring, and frequent quantitation of HCV RNA in plasma over a wide 

dynamicc range wil l become extremely important. 

Severall  versions of commercially available assays with different amplification and detection 

methodss have been used for the quantitation of HCV RNA. Unfortunately, results of these 

assayss are difficult to compare due to lack of standardization to a common or universal 

standard.. These assays use different units of measurements (e.g. copies and genome 

equivalents)) and they differ in their linear ranges (2. 4. 10). The limitations of using different 

unitss can be overcome by the introduction of a WHO International Standard, which insures a 

consistentt standard across all test methods (12). This International Standard has been used as 

thee primary reference for the development of an HCV RNA quantitation panel (NAP™) in the 

rangee of 0 to 2 x 10' IU ml utilizing a variety of commercially available and in-house nucleic 

acidd testing technologies (3). Roche Diagnostic Systems recently released their HCV Monitor 

2.00 assay giving results in IU ml. The introduction of an international standard wil l simplify 

thee recommendation of the International Consensus Conference on HCV in 1999 to use a 

definedd threshold of 2 x 101 c ml as a guideline for determining of treatment with interferon 

andd ribavirin in patients infected with HCV genotypes 1. 4. and 5 (1). A recent study showed 

thatt this clinically relevant threshold of" 2 \ 10' cm! was equal to about 8 x 10̂  !U in! (9). 

Inn the present study, we evaluated the specificity, reproducibility, and linearity of the recently 

developedd and improved HCV 3.0 bDNA assay for the quantitation of HCV RNA in plasma. 

Inn addition, a comparison was made between quantification values (in IU ml) obtained from 

thee HCV Monitor 2.0 assay and the HCV 3.0 bDNA assay. 
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Material ss and Methods 

QuantitationQuantitation of HCV R\A. 

Quantitationn of HCV RNA was performed according to each manufacturer's instructions. 

RT-PCR. RT-PCR. 

Thee HCV Monitor 2.0 assay (COBAS AMPLICOR™. Roche Diagnostic Systems. 

Branchburg,, NJ) uses 200 ul plasma or serum and has a reported lower and upper detection 

limi tt of 5 x 10~ and 5.0 x 10" IU ml. respectively (4). Specimens yielding values above the 

upperr limit were routinely diluted 100-fold, retested. and obtained values were multiplied by 

thiss dilution factor to obtain the actual HCV RNA concentration in IU ml. 

bDNA. bDNA. 

Thee HCV 3.0 bDNA assay (VERSANT™. Bayer Diagnostics. Berkeley. CA) uses 50 ul 

plasmaa or serum and has, according to the manufacturer, lower and upper detection limits of 

2.55 x 10' and 4.0 x 10 c/ml respectively. The bDNA technology is utilized in a sandwich 

nucleicc acid hybridization procedure. Briefly, the HCV 3.0 bDNA assay provides an 

improvedd assay in singular measurements of plasma and serum samples. A greater sensitivity 

wass achieved by improvements in probe design and number of probes and the assay 

backgroundd was reduced by the incorporation of synthetic non-natural nucleosides. A second 

levell  of background reduction was achieved by redesigning the label extenders. The whole 

processs is performed in a semi-automated Bayer System 340 bDNA Analyzer, which 

automaticallyy performs all incubations, washing steps, readings, and data processing. The 

instrumentt can process two 96-microwell plates per run, i.e. 168 patients samples and 24 

calibrators-day.. The lot number of the kits used in this study was W004A1. 

TestTest panels. 

Forr testing the analytical performance of the HCV 3.0 bDNA assay the following test 

materialss were used: (1) ninety-six HCV seronegative serum samples obtained from the 

Centerr for Blood Research in Sacramento, CA.; (2) six member Dilution Panel consisting of 

HCV-3aa virus (ProMedDx. LLC of Norton. MA; provided by Bayer and quantified by the 

HCVV 3.0 bDNA assay) diluted in HCV seronegative plasma with quantitation values 

expressedd in c ml (range of <2.5 x 10' - 2.7 x 10h c ml); (3) six member HCV' RNA 
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quantitationn panel (NAP™. AcroMetrix. Benicia, CA) consisting ot"HCV-lb virus diluted in 

HCVV seronegative plasma with quantitation values expressed in IU ml (range of 0 - 2.0 x 10 

IUU ml). The NAP™ HCV RNA quantitation panel has been calibrated against the WHO First 

Internationall  Standard" and was used to determine the factor for conversion of copies to 

internationall  units with the HCV 3.0 bDNA assay. 

AnalyticalAnalytical performance of the HCV 3.0 bDNA assay. 

Thee specificity, reproducibility, and linearity were assessed using the test panels. The same 

operatorr ran one full plate on four different days. A full plate run consisted of testing each 

panell  member from either the Dilution Panel or the NAP™ panel in replicates of six as well as 

488 seronegative samples in single well testing. Both panel members were tested in replicates 

off  six in 2 runs whereas each seronegative sample was tested in 2 runs. Thus, after 4 runs 

theree were 12 results for each panel member and each seronegative sample had two results. 

Resultss within the lower and upper quantitative limit of the HCV 3.0 bDNA assay were used 

forr the evaluation of intra and inter run reproducibility and linearity. In addition, the linearity 

off  the HCV 3.0 bDNA assay up to the upper threshold was assessed in singular runs with 2-

foldd dilutions of 5 patient samples with HCV RNA levels above the upper limit . 

PatientPatient population and specimen collection. 

Bloodd specimens were collected from HCV infected individuals monitored at the Hepatology 

Departmentt of the Academic Medical Center. Blood specimens were drawn as part of usual 

follow-upp and treatment monitoring and approximately 25% of individuals were treatment 

naive.. EDTA-plasma samples were processed, and frozen at -70°C within 24 hours of 

collection. . 

QuantitativeQuantitative relationship. 

Too compare the quantitative correlation of the assays, results of 151 patient samples were 

producedd and were stratified according to the dynamic ranges and the threshold of both 

assays.. Sixty-one of the specimens contained levels of HCV RNA that were within the 

dynamicc ranges of both of the assays. Forty-one of the specimens required dilution to enable 

quantificationn values to be within the dynamic range of the Cobas Amplicor HCV Monitor 

2.00 assay. 
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Genotyping. Genotyping. 

HCVV genotypes of clinical samples of patients receiving treatment were determined by direct 

sequencingg using the TruGene™ HCV Genotyping Assay and the OpenGene™ automated 

DNAA sequencing system (Visible Genetics Inc.. Toronto. Canada). 

StatisticalStatistical analysis. 

Thee variability between replicate tests and runs was described by the mean HCV RNA levels 

ass obtained with HCV 3.0 bDNA assay, the Standard Deviation (SD). and the coefficient of 

variationn (CV) using the statistical functions of SPPS version 9.01 software. The linear 

regressionn analysis was done using scatter plots on log-transformed HCV RNA levels. The 

correlationn coefficient (r). slope and intercept were obtained by least-squares linear regression 

analysis. . 

Results s 

ReproducibilityReproducibility of the HCV 3.0 bD\A assay. 

Thee reproducibility was evaluated with 2 different panels without retesting any sample. The 

intraa and inter run reproducibility was assessed by testing each panel member in replicates of 

sixx in 2 different runs. The CV for quantitation ranged from 4.9% to 9% for the Dilution 

Panell  and from 5.9% to 8.7% for the NAP™ panel. 

LinearityLinearity of the HCV3.0 bDNA assay. 

Thee linearity was determined using 12 replicates of each member of the Dilution Panel or 

NAP™™ panel. The comparison was done using the mean from the log-transformed values oï 

thee calculated HCV RNA concentrations  two-times the standard deviation (95% CI) with 

log-transformedd values of the expected HCV RNA input concentrations. Regression analysis 

showedd a good correlation for the Dilution Panel but there was a downward quantitation bias 

relativee to the expected values in c ml (Fig. 1A: r - 0.999. slope = 1.016. intercept - -0.180). 

Thee results for the NAP™ panel are shown in Table 1. Panel members with HCV RNA levels 

beloww the lower limit of 2.5 x Hf c ml were excluded for regression analysis. Following 

logarithmicc transformation o( these results a good correlation was found with the expected 

valuess of the panel members with a slope close to one but with an intercept of 0.690. 

representingg the difference between copies and international units with the HCV 3.0 bDNA 
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assayy (Fig IB). Based upon the resulting linear regression analysis the following regression 

equationn was found: log e ml -= 0.997 log IU ml + 0.690. This equation indieated that 1 IU is 

equall  to about 4.8 copies. After conversion to IU an excellent correlation was found with the 

NAP™™ panel in comparison to the expected value expressed in IU ml (Fig. IC; r = 0.999. 

slopee = 0.997, intercept = 0.008). The conversion factor of 4.8 was used in all following 

experimentss by an adaptation of the software (calculating results in both c ml and in IU ml) 

SpecificitySpecificity of the HCV 3.0 bDNA assay. 

Ninety-sixx unique seronegative serum samples were tested in single well determinations in 4 

independentt runs (48 specimens per run) to assess the specificity relative to the lower limit of 

5200 IU ml of the HCV 3.0 bDNA assay. Results of 186 samples were below 520 IU ml 

whereass 6 samples had discordant results between duplicate runs with HCV RNA quantities 

justt above the lower limit of 520 IU ml (range 596 to 991 IU ml), revealing an overall 

specificityy of 96.8%. If results from the first and second run were discrepant, a singular retest 

off  the particular sample was done. After retesting the 6 discordant samples. 5 samples had 

HCVV RNA levels below 520 IU ml whereas 1 had a result of 573 IU ml while the original 

resultss of this sample were <520 and 596 IU ml. 

Tabicc 1. 

Evaluationn of the HCV 3.0 bDNA assay for the NAPru panel. 

Panell  member Expected IL'-ml Calculated mean c ml  2 SD Ratio (copies IU] 

0000 ( n = 

002( nn ̂  

003( nn = 

004( nn -

005( nn -

007( nn -

2) ) 

2) ) 

2) ) 

2) ) 

2) ) 

2) ) 

0 0 

500 0 

5000 0 

500 00 0 

2000 00 0 

22 00 0 00 0 

••  250 0 

 250 0 

2280 44 ±377 6 

2508S22 ±2455 6 

96X0755 ±  15926 6 

902599 55 1  14447 . 6 6 
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5.0 22 10.5 9 
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Dilutionn Panel 

44 5 6 

expectedd log c'ml 

NAPP Panel 

44 5 6 

expectedd log IU/ml 

NAPP Panel 

Fig.. 1. The linearity was determined using the 

meann from log-transformed values of 12 

replicatess of the 2 panels  two-times the standar 

de\\ iation (95% CI). (A). Calculated values 

expressedd as c ml of the Dilution Panel (genotypt 

3a)) in comparison with the expected values in the 

rangee of 3.0 x 103 to 2.7 x 10" c/ml. (B). 

Calculatedd values expressed as c ml of the NAP" 

Panell  (genotype lb) in comparison with the 

expectedd values in the range of 4.7 x 10 to 2.0 x 

I066 IU/ml. (C). Comparison of the calculated 

valuess of the NAP Panel (genotype lb) after 

conversionn to II ' (after using the regression 

equation:: log c ml = 0.9970 log IU ml - 0.6897) 

withh the expected values in the range of 4.7 x 10"' 

too 2.0 x 10 IL' ml. The ideal regression line y = ; 

iss depicted. 

r-0.999 9 
slope=0.997 7 
interceptt =0.008 

MM 4 

44 5 6 

expectedd log IU/ml 
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CorrelationCorrelation between the HCV3.0 bDNA assay and the HCVMonitor 2.0 assay. 

Too determine the correlation between these assays. 151 patient samples were quantified. Of 

thesee patient samples. 102 had results available for analyses, i.e. values within the dynamic 

rangess of both assays (n = 61) and values that required dilution of the plasma specimens in the 

HCVV Monitor 2.0 assay (n = 41). The correlation within the dynamic range of the HCV' 

Monitorr 2.0 assay was assessed on 61-paired patient samples. As shown in Fig. 2A. results 

obtainedd with both assays correlated well but results obtained with the HCV Monitor 2.0 

assayy above approximately 10"̂  lU/ml were non-linear resulting in a slope of 0.765 and an 

interceptt of 1.019. Samples with HCV RNA levels above the upper limit of the HCV Monitor 

2.00 assay (n = 41) were diluted 100-fold in seronegative plasma and were retested to extend 

thee upper limit of the HCV Monitor 2.0 assay for comparison. The relation between the 2 

assayss with values above 5.0 x 10 IU/ml showed a correlation of 0.569. with a slope of 

0.815,, and an intercept of 1.255 (Fig. 2B). To determine if results above 5 x \Q~ IU/ml from 

thee 2 assays were influenced by a potential non-linearity of the HCV 3.0 bDNA assay, serial 

2-foldd dilutions of plasma samples from 5 patients with high levels of HCV RNA (i.e. above 

thee upper limit of the HCV 3.0 bDNA assay) were quantified. A linear association was found 

fromm dilution series from all 5 plasma samples, independent of the genotype (Fig. 2C). 

Combiningg all data from the 102 patients (using results from the HCV Monitor 2.0 assay from 

undilutedd and diluted specimens) showed a high overall correlation of 0.924, with a slope 

closee to one and an intercept of 0.363 (Fig. 2D). 

r-0.941 1 
slope=0.76 6 
intercept-! ! 
n-61 1 

10') ) 

V * * 

33 4 5 6 

HCVV 3.0 bDNA log IU ml 

7 7 

22 6 

ÖÖ 5 

11 4 

>> 3 

2 2 

r=0.S S 
slope e 
mterc c 
n=41 1 

69 9 
=0.81 1 
ept=l l 255 5 

22 3 4 5 6 

HCVV 3.0 bDNA lotz IU ml 
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I l l l 

dilutionn factor 

samplee 1 (lb) 
samplee 2 (3a) 
samplee 3 (3a) 
samplee 4 (3a) 
samplee 5 (la) 

100 0 

__ 7 

-- 6 

-- 4 

33 4 5 6 

HCVV 3.0 bDNA log lU/ml 

Fig.. 2. Comparison of the HCV 3.0 bDNA assay with the HCV Monitor 2.0 assay within the dynamic range of the 

assays.. The ideal regression line y - x is depicted. (A). Correlation of the HCV 3.0 bDNA assay within the dynamic 

rangee of the HCV Monitor 2.0 assay. (B). Correlation of the HCV 3.0 bDNA assay with \alues obtained for 100-fold 

dilutedd plasma samples with HCV RNA loads above the upper limit of the HCV Monitor assay. (C). Serial 2-fold 

dilutionss of plasma samples of 5 patients with values above the upper limit of the HCV 3.0 bDNA assay. The genotypes 

aree indicated in parenthesis. The line indicates the upper limit of detection of the HCV 3.0 bDNA assay. (D). Overall 

correlationn between the HCV 3.0 bDNA assay and values within the dynamic range including values of 100-fold 

dilutedd plasma samples above the upper limit of the HCV Monitor 2.0 assay (adapted Monitor assay). 

InfluenceInfluence of HCV' genotypes on both quantitative assays. 

Genotypess were determined in patient samples receiving antiviral treatment for HCV. Of the 

1022 samples. 50 samples from different patients were genotyped. Genotype 1 was found in 23 

sampless (46%). genotype 3 in 20 samples (40%). genotype 4 in 4 samples (8%). and genotype 

22 in 3 samples (6%). In 37 of 50 (74%) samples, equivalent quantitation (i.e. less than 0.3 log 

differencee in quantitation values by both methods) was found with both quantitation assays 

independentt of genotypes found. A good correlation between both assays for genotype 1 and 

33 was found with slopes approaching one with intercepts close to zero (Fig. 3). Regression 

analysiss for patients infected with genotype 2 and 4 was not performed due to the small 

samplee size. Log differences of more than 0.3 in quantitation values by both methods were 

foundd in samples from 13 patients: six infected with genotype 1. six infected with genotype 3. 

andd one infected with genotype 2. 

-x x 

file:///alues


genotypee 1 

HCVV 3.0bDNA log IU ml 

genotypee 3 

22 3 4 5 6 7 8 

HCVV 3.0 bDNA log IU ml 

Figg 3. Correlation of the HCV 3.0 bDNA assay including values of 100-fold diluted plasma samples above 

thee upper limit of the HCV Monitor 2.0 assay (adapted Monitor assay) in relation to genotype 1 and 3. The 

ideall  regression line y = x is depicted and the horizontal and vertical lines indicate the lower limits and 

upperr limits of detection for both assays. Discordant results (i.e. more than 0.3 log difference between 

valuess from both assays) are indicated by open circles. 
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LowerLower limit  of the HCV3.0 bDX.4 assay. 

Forr the 49 samples with HCV RNA levels below the lower limit of either one of the assays, 

discordantt results were analyzed. Of these 49 samples. 41 were found not to have detectable 

HCVV RNA in both assays. Eight samples had HCV RNA levels below the lower limit of the 

HCVV 3.0 bDNA assay while having HCV RNA levels above the lower limit of the HCV 

Monitorr 2.0 assav ransiina between 6.2 x 10" and 4.2 x 10' IU ml (Fia.4). 

5 5 

> > 
c c 
X X 

22 3 4 

HCVV 3.0 bDNA log lU/ml 

Fig.. 4. Correlation of the HCV 3.0 bDNA assay with the HCV Monitor 2.0 assay in relation to the lower 

limitt of the HCV 3.0 bDNA assay. The number of samples is indicated and the broken lines indicate the 

lowerr limits of detection of the both assays. 

Discussion n 

Inn the present study wc evaluated the HCV 3.0 bDNA assay for the quantitation of HCV RNA 

inn plasma. The performance characteristics were established using well-standardized panels. 

Ann excellent reproducibility (intra and inter assay run variability of less than 9% CV) and 

specificityy (96.8%) relative to the lower detection limit of 520 IU/ml were found. Overall, the 

VERSANTT HCV 3.0 assay displayed good linearity within the dynamic range of the 

quantitationn panels because the slopes were close to one with intercepts reaching zero (with a 

95%% confidence interval). 

Differencess in standardization for the quantitation of HCV RNA makes comparison between 

assayss difficult. Standardization for the measurement of HCV RNA lev els is therefore a 

mandatoryy step, especially when a clinically relevant threshold is used as a guideline to define 

thee duration of treatment (1). The limitations of standardization can in part be overcome by 

thee introduction of a WHO International Standard to insure a consistent standard across all 
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testt methods (12). The introduction of the international unit as the standard measurement for 

HCVV RNA levels makes a comparison between different test-formats possible and easier to 

interprett (3). Therefore, standardization wil l be important for more reliable quantitation of 

HCVV RNA levels in clinical studies and in the decisions made during treatments. 

Ourr results with the NAP™ HCV RNA quantitation panel showed that quantitation with the 

HCVV 3.0 bDNA assay was linear over a wide range and a factor of about 4.8 was found for 

conversionn from copies to IU. Using this conversion factor, a direct comparison between the 

HCVV Monitor 2.0 assay and the HCV 3.0 bDNA assay was possible. 

Fromm this comparison, it appeared that values above approximately 1CT IU ml were 

underestimatedd by the HCV Monitor 2.0 assay and linearity was lost in comparison to the 

HCVV 3.0 bDNA assay. This underestimation in viral quantitation by the HCV Monitor 2.0 

assayy may have consequences for reliable identification of individuals with viral levels above 

thee important guideline threshold of 8 x 10'̂  IU ml. 

Thiss problem can be overcome by repeating the HCV Monitor 2.0 assay with diluted samples 

closee to and above the upper threshold of the HCV Monitor 2.0 assay giving HCV RNA 

levelss well within the dynamic range. Considering the reported upper limit of 5 x 10̂  IU/ml of 

thee HCV Monitor 2.0 assay we routinely diluted all samples 100-fold with results above this 

upperr limit . The linear correlation between both assays with the diluted samples being 

reanalyzedd in the HCV Monitor 2.0 assay was poor although the slope was closer to one and 

thee majority of data points were well within 0.3 log difference between both assays. However, 

inn a small number of cases, values obtained from the HCV Monitor 2.0 assay from diluted 

specimenss seemed to be underestimated relative to values from the HCV 3.0 bDNA assay. 

Thus,, 100-foid dilution may not always be sufficient for high-titer specimens to obtain values 

withinn the linear range of the HCV Monitor 2.0 assay. A recent study on the quantitation 

rangee of the HCV Monitor 2.0 assay showed a similar "saturation" effect influencing the 

quantitationn of clinical specimens independent of the genotype (6). 

Inn our study, a few samples had values that were clearly higher with the HCV Monitor 2.0 

assayy after being diluted 100-fold as compared with the HCV 3.0 bDNA assay. Whether a 

non-linearr relation around the upper limit also influenced the HCV 3.0 bDNA assay, we 

analyzedd (besides 2 well-defined panels) 2-fold serial dilutions of 5 clinical samples with 

HCVV RNA levels above the upper limit of 8.3 x 10' IU ml. This experiment showed that the 

HCVV 3.0 bDNA assay was linear in the upper range of quantitation for these clinical 

specimenss independent of the genotypes present in these samples. A possible explanation for 

valuess being higher with the HCV Monitor 2.0 assay from diluted samples may be that at 
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virall  loads between 10"" and l(f IU ml. values from the HCV Monitor 2.0 assay are in general 

higherr than those from the HCY 3.0 bDN'A. After dilution of specimens, many of the 

quantitationn values from the HCY Monitor 2.0 assay would fall in this lower range and 

thereforee after multiplying by the dilution factor, the results wil l have higher values than from 

thee HCY 3.0 bDNA assay. 

Overall,, a nearly equivalent quantitation of less than 0.3 log difference with HCV genotypes 1 

andd 3 was found with both assays. Patients infected with genotype 2 and 4 showed similar 

resultss but the number of samples with these genotypes was too low for analysis. Although 

thee number of samples with known genotypes was limited, our results may imply that the 

obtainedd differences between both quantitation assays were independent of the genotype but 

moree related to the upper limit of the HCV Monitor 2.0 assay and the lower limits of the HCY 

Monitorr 2.0 and the HCV 3.0 bDNA assay. 

Thee specificity of the HCV 3.0 bDNA assay was assessed using 96 seronegative plasma 

sampless in duplicate. Six samples had HCV RNA quantities above the lower limit of 520 

IUU ml while 186 samples had results below this lower limit revealing an overall specificity of 

96.8%% relative to the detection limit. Whether this high specificity could be translated in 

singularr testing for the comparison with the Roche Monitor 2.0 assay, 49 samples with HCV 

RNAA levels below the lower limit of either one of the assays with discordant results were 

analyzed.. Among the 49 results. 41 samples were below the lower limit of both assays and 8 

sampless had HCV RNA levels below the lower limit of the HCV 3.0 bDNA assay whereas 

theyy had HCV RNA levels with the Monitor assay ranging between 6.2 x 10" and 4.2 x 10"1 

IUU ml. Assuming a 100% specificity of the Roche Monitor 2.0 assay (4). these results may 

implyy that the lower limit of the HCV 3.0 bDNA assay should be reconsidered and. if 

necessary,, adjusted. The reason for the overall remaining subtle differences between both 

assayss is not known, but may be related to the intrinsic differences between target 

amplification-basedd and signal amplification-based assays. 

Inn summary, this study describes the performance of the recently introduced HCV 3.0 bDNA 

assayy for quantitation of HCY RNA in plasma and serum expressed in c ml. Regression 

analysiss revealed a conversion factor of about 4.8 between IU ml and HCV RNA c ml. The 

assayy uses 50 pi sample volume and has a high throughput of up to 168 patient's results per 

day.. The HCV 3.0 bDNA assay is highly reproducible, specific, and is able to quantify HCV 

RNAA over a broad range between 5.2 x 10" and 8.3 x 10'' IU ml. The comparison of the HCV 

3.00 bDNA assay with the HCV Monitor 2.0 assay showed a good correlation within the linear 

ranuee of both assavs. The HCV Monitor 2.0 assav showed a non-linear association for HCY 
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RNAA loads above approximately I (f IU ml leading to an underestimation of HCV RNA 

loads.. Quantitative results obtained close to the lower limit of the HCV 3.0 bDNA assay may 

implyy that its lower limit should be reconsidered. The HCV 3.0 bDNA assay wil l be clinically 

relevantt in the decision oï duration and tailoring of therapy for patients chronically infected 

withh HCV. 

Acknowledgements s 

Thee authors are very grateful to Pauline Wertheim-Dillen (Academic Medical Center) for 

criticall  reading the manuscript and in addition David Hendricks, Lorine Tanimoto, Reinhard 

Oesterlee and Hans Sluimer (Bayer Diagnostics) for providing reagents and technical 

assistance. . 

Addendum m 

Bayerr diagnostics decided to change the reportable range of the HCV RNA 3.0 assay (bDNA) 

andd the relationship between HCV RNA copies/mL and International units (IU). Te following 

advisoryy was issued: "Based upon on-going analysis of data generated in many assays and 

acrosss multiple product lots. Bayer has decided to change the assay's reportable range to 

3.2003.200 to 40,000.000 copies/mL to enhance the overall performance of the assay at the lower 

limi tt of quantitation. Similarly, the relationship between the assay's HCV RNA copies/mL 

andd IU/mL was reevaluated after Bayer completed additional multilot experiments. Initial 

dataa resulted in a conversion factor of 4.8 HCV RNA copics/lU. Additional analysis 

incorporatingg the newly obtained data result in a revised conversion factor of 5.2 HCV RNA 

copiess per International Unit" (Customer Bulletin of August 2001, Bayer Diagnostics, 

Berkeley,, California) 
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