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Hepatitis C virus (HCV) infection is a significant global 
health problem, causing chronic hepatitis, liver cirrhosis 
and hepatocellular carcinoma (Seeff, 2002). The overall 
prevalence of viral hepatitis worldwide is estimated to be 
3% with over 175 million people infected with HCV and 
an estimated global incidence of three to four million new 
infections per year (de Oliveria Andrade et al., 2009).
HCV cannot integrate into the host genome, and its per-
sistence relies on continuous replication; thus, it can theo-
retically be eradicated from the host (Ippolito et al., 2014; 
Ippolito et al., 2015).
The primary goal of anti-HCV therapy is the achievement 
of a sustained virological response (SVR) characterized by 
undetectable HCV RNA (<10-15 IU/mL) 12 weeks or 24 
weeks after the end of treatment: this corresponds to viral 
eradication in more than 99% of cases. 
Until recently, combination therapy with peginterferon 
alfa/ ribavirin (P/R) had been the standard approach to 
the management of chronic HCV infection. HCV genotype 
1 treatment options have evolved rapidly in recent years, 
with the introduction in clinical practice of direct-acting 
antivirals (DAAs), such as protease inhibitors, and NS5A 
and NS5B polymerase inhibitors, that have progressively 
improved efficacy and reduced therapy-induced side ef-
fects.
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DAA-containing regimens offer higher SVR rates and in 
several cases shorter treatment durations, but manage-
ment and monitoring of patients receiving antiviral thera-
py has become more complicated.  
Only HCV RNA quantitative assays based on real-time 
(RT) polymerase chain reaction technology (limit of detec-
tion (LOD) below 15 IU/ml) are appropriate for managing 
patients treated with DAA regimens (Cobb et al., 2013); 
qualitative results can also be reported. Specifically, values 
can be reported as target not detected (TND) or < LOD but 
detectable (TD). Since assessing rapid virological response 
can be used to guide treatment duration, the ability of an 
assay to accurately detect low levels of viremia is critical 
to careful treatment management. 
The aim of our study was to assess the concordance of two 
real-time PCR-based assays when used to detect low lev-
el HCV viremia. Specifically, we compared the VERSANT 
HCV RNA 1.0 assay (kPCR) (Siemens Healthcare Diag-
nostics, Tarrytown, NY, USA) and the COBAS AmpliPrep/
COBAS TaqMan HCV quantitative test v2.0 (CAP/CTM, 
Roche Molecular Systems, Pleasanton, CA, USA). To our 
knowledge, few publications are available comparing the 
results obtained by these assays for HCV samples with low 
level viremia. 
A total of 33 serum samples were retrospectively select-
ed from routine diagnostic specimens from patients with 
chronic HCV infection. An aliquot of each anonymized 
sample was analyzed using VERSANT HCV RNA 1.0 assay 
(kPCR) (Siemens Healthcare Diagnostics, Tarrytown, NY, 
USA) and COBAS AmpliPrep/COBAS TaqMan HCV quan-
titative test v2.0 (CAP/CTM, Roche Molecular Systems, 
Pleasanton, CA, US). AS the low level of viremia was one 
of the prerequisites for the analysis, these samples were 
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SUMMARY

We assess the concordance between low level HCV values obtained using the VERSANT HCV RNA 1.0 
Assay (kPCR) and COBAS AmpliPrep/COBAS TaqMan HCV Quantitative Test v2.0. 
The correlation between the values obtained by the two RT-PCR assays for samples with quantifiable HCV 
RNA levels revealed that viral load measured by kPCR significantly correlated with that of the CAP/CTM 
(R=0.644, P<0.0001). The results show a good concordance (n=126/144, 87%); discordant results were 
mainly observed in the assessment of values below the lower limit of detection of the assays.
These variations may have an impact on clinical decisions for patients on HCV triple therapy or interfer-
on-free regimens. It is therefore recommended to monitor individual patients with the same test through-
out treatment.
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diluted with pools of HCV RNA-negative human serum to 
prepare a dilution series containing 500, 100, 10, and 1 IU/
mL, based on the Siemens assay. One hundred and thir-
ty-two diluted samples (33 samples/four levels each) were 
aliquoted into sufficient aliquots to allow testing in trip-
licate on both platforms, and stored at -80°C until used. 
In addition, 12 samples from SVR patients were analyzed 
with the Siemens assay and the Roche assay in parallel. 
Two commercially available quantitative HCV RNA assays 
were evaluated during this investigation: VERSANT HCV 
RNA 1.0 assay (kPCR) (VERSANT kPCR, Siemens Health-
care Diagnostics, Tarrytown, NY, USA) and COBAS Am-
pliPrep/COBAS TaqMan HCV quantitative test v2.0 (CAP/
CTM, Roche Molecular Systems, Pleasanton, CA, USA). 
The dynamic ranges for the two methods are 15 to 108 IU/
mL for VERSANT kPCR, and 15 to 5x107 for CAP/CTM.
The Roche system is comprised of the automated COBAS 
AmpliPrep sample preparation instrument connected to 
the COBAS TaqMan instrument designed for real-time 
PCR amplification and detection. The Siemens system 
includes the Sample Preparation (SP) Module designed 
for automated sample preparation and the Amplification/
Detection (AD) Module designed for real-time PCR am-
plification and detection. Three replicates of each sample 
were tested in each assays. All testing procedures were 
performed according to the manufacturer’s instructions 
as described in the respective package inserts. Runs were 
considered valid if all conditions outlined in the manu-
facturer’s package insert instructions were fulfilled. For 
both assays, the LOD and the lower limit of quantification 
(LLOQ) are identical at 15 HCV RNA IU/ml.
Descriptive statistics are shown as the mean ± the stan-
dard deviation where appropriate. Relationships between 
quantitative variables were studied by means of regression 
analysis. Bland- Altman plots, in which the differences be-
tween the two techniques are plotted against the averages 
of the two techniques, were used for better visualization of 
differences between assay quantifications. Statistical anal-

yses were performed using MedCalc statistical software 
(MedCalc Software bvba, Ostend, Belgium), and P values 
less than 0.05 were considered significant. The overall 
concordance between CAP/ CTM and VERSANT kPCR 
was analyzed using samples tested in both assays. The re-
sults (mean of the three replicates) show a good degree 
of concordance (n=126/144, 87%). Of the 126 concordant 
samples, 9 had undetectable HCV RNA results by both 
assays whereas 117 yielded positive results. The majority 
of the 18 discordant samples (83%) had HCV RNA viral 
loads that were detected but below the limit of quantifica-
tion of one of the two assays, but were not detected in the 
other assay. Specifically, 12 samples had detectable HCV-
RNA below the lower limit of quantification (LLOQ; <15 
IU/mL) by CAP/CTM but were not detected by VERSANT 
kPCR, and 3 were below the LLOQ in VERSANT kPCR 
but were not detected by CAP/CTM. Among the discordant 
samples, 1 was quantifiable by CAP/CTM and undetectable 
by VERSANT kPCR, and 2 samples were quantifiable by 
VERSANT kPCR and undetectable by CAP/CTM (Table 1).
A total of 82 samples with HCV RNA values within the 
overlapping quantitation range of both assays were used 
to evaluate the overall quantitative correlation. Analysis 
of the correlation between the values obtained by the two 

Table 1 - Comparison of results from 142 samples obtained 
by the VERSANT HCV RNA 1.0 Assay (kPCR) and the CO-
BAS AmpliPrep/COBAS TaqMan HCV Quantitative Test v2.0.

Roche assay

Not 
detected

<15 IU/mL, 
but detected

≤15 IU/
mL

Siemens 
assay

Not detected 9 12 1

<15 IU/mL,  
but detected

3 12 2

≤15 IU/mL 2 19 82

Figure 1 - Correlation of HCV-
RNA quantification results 
between the VERSANT HCV 
RNA 1.0 assay (kPCR) and 
the COBAS AmpliPrep/COBAS 
TaqMan HCV quantitative test 
v2.0 among 82 specimens.
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real-time PCR assays revealed that HCV RNA viral load 
measured by VERSANT kPCR significantly correlated 
with that of the CAP/CTM (R=0.644, P<0.0001) (Figure 1). 
A Bland- Altman plot of the results for these samples was 
used to determine the agreement between the two assays. 
The differences between the two assays were plotted against 
the averaged log10 results. VERSANT kPCR and CAP/CTM 
showed good agreement for quantitative HCV RNA results 
with a mean difference of 0.13 log IU/mL (limit of agree-
ment of -0.60 and 0.87 log10 IU/mL) (Figure 2).
Accurate HCV-RNA quantification is essential for man-
aging the treatment of patients with chronic hepatitis C. 
This is particularly important when DAAs are used (Fried 
et al., 2012; Kessler et al., 2013). A more precise prediction 
of the individual relapse risk in chronic hepatitis C virus 
infection can be obtained by kinetics of minimal residual 
viremia at weeks 4, 8, and 12 in combination with levels 
of baseline viremia (Wiegand et al., 2011). Currently the 
HCV-RNA level is assessed using real-time PCR-based as-
says, because of their specificity, sensitivity, accuracy and 
broad dynamic range. Both the AASLD (Ghany et al., 2011; 
Pyne et al., 2013) and EASL (European Association for the 
Study of the Liver, 2015) treatment guidelines recommend 
the use of a sensitive PCR assay with a lower limit of de-
tection ≤15 IU/ml. Considering the potency of the new 
DAAs, it has become important to distinguish between 
detectable and undetectable HCV RNA for patients with 
viral loads below the lower limit of quantification. For in-
stance, current AASLD and EASL guidelines include both 
recommendations for shortened treatment duration and 
futility rules that depend on patients obtaining undetect-
able HCV RNA (Jacobson et al., 2011; Poordad et al., 2011; 
Pawlotsky, 2014). Therefore the evaluation of viremia lev-
els near the lower limit of detection can impact treatment 
decisions during therapy. For this reason, it is important 
to investigate the robustness of the assays to detect HCV 
RNA and the concordance between low level HCV values 
obtained using different real-time-PCR assays. 

To date, few data are available on the implications of using 
different HCV RNA assays on treatment duration and out-
come. In this study, two highly sensitive commercial assays 
for HCV RNA quantification, available in many countries, 
the VERSANT HCV RNA 1.0 assay (kPCR) (VERSANT 
kPCR, Siemens Healthcare Diagnostics, Tarrytown, NY, 
USA) and the COBAS AmpliPrep/COBAS TaqMan HCV 
Test v2.0 (CAP/CTM, Roche Molecular Systems, Pleasan-
ton, CA, USA), were used to determine the HCV RNA in 
144 serum samples with low level viremia. 
A good correlation was found between the two assays in 
the ability to evaluate samples selected in a very low range 
of viremia, where it is known that such assay, may lose 
“precision”; in addition a concordance of 87% between 
the 2 tests was found. Discordant results were mainly ob-
served in the assessment of values below LOD. These data 
are in agreement with a previous paper (Maasoumy et al., 
2014; Vermehren et al., 2014), showing that repeated test-
ing of samples during treatment by different assays led to 
both detectable and undetectable HCV RNA results. In our 
study only 3 samples (2%) showed discordant data, result-
ing undetectable by one of the assays and >15 IU/ml by the 
other assay.
Probably, measuring viral loads at levels near the limit of 
detection inherently increases the stochastic noise in sam-
pling. Discrepancies between the two methods should be 
due to the total analytic error concept, which describes 
important and well-regarded approaches combining ran-
dom error, systematic error, and operational specifications 
(Wiesmann et al., 2014). These variations may have an im-
pact on clinical decisions for patients on HCV triple ther-
apy and may argue for assay-specific treatment decision 
points (equivalent to reference values).
In conclusion, only highly sensitive HCV RNA assays 
should be used to monitor viral kinetics and predict the 
risk of relapse. Specifically patients on DAA-based therapy 
should undergo close HCV RNA monitoring, ideally with 
the same HCV RNA assay in the same laboratory (Peiffer 

Figure 2 - Bland-Altman plot 
analysis of HCV RNA levels 
determined by VERSANT HCV 
RNA 1.0 assay (kPCR) and 
the COBAS AmpliPrep/COBAS 
TaqMan HCV quantitative test 
v2.0. Data from 82 samples are 
shown. The middle dashed line 
represents the mean difference 
between the two assays. The 
outer dashed lines represent the 
limits of agreement (±1.96 stan-
dard deviation) and the fine line 
represents the reference line.
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& Sarrazin 2013). Indeed, clinicians should be aware that 
there could be analytical differences between viral load 
assays at low viremia levels. Therefore, the interpretation 
of Log RNA decline in patients with a starting HCV RNA 
viral load of less than 1000 IU/ml may be erroneous and 
lead to inappropriate therapeutic decisions in the context 
of stopping rules based on virologic response (Kessler et 
al., 2013). Moreover, a comparison of quantification is rec-
ommended prior to switching assays during ongoing ther-
apy (Wiesmann et al., 2014).
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