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The first and second generations of the Cobas Amplicor HCV assay were compared among patients at risk
of hepatitis C virus (HCV) infection. The second-generation test was found to be of greater sensitivity and of
good specificity among clinical specimens containing HCV RNA of different genotypes. Finally, this new test is
shown to predict the outcome of interferon therapy better.

The detection of hepatitis C virus (HCV) RNA by reverse
transcription-PCR is the method of choice for monitoring
HCV infection. Detection of HCV RNA by reverse transcrip-
tion-PCR has been widely developed with standardized ready-
to-use assays such as the Amplicor HCV test (5, 11). This test
was successfully automated by using an integrated PCR system
based on Cobas Amplicor technology (1, 3, 6) that fully auto-
mates all steps of PCR amplification and detection. The target
HCV RNA sequence is amplified in the thermal cycler section
of the Cobas analyzer with biotin-labelled primer KY78 and
reverse primer KY80, which allow the amplification of a
244-bp sequence from the highly conserved 59-untranslated
region of the HCV genome (11). Following PCR amplification,
biotin-labelled amplicons are specifically captured by target-
specific oligonucleotide probes bound to magnetic particles
and are colorimetrically detected (at 660 nM) through an en-
zyme-linked immunosorbent assay-like reaction. The Cobas
Amplicor HCV assay, version 1.0 (CA v1.0), has been recently
modified to generate a new version (CA v2.0), proposed as
more reliable and of greater sensitivity. CA v2.0 uses more
serum (200 ml instead of 100 ml), and nucleic acids are con-
centrated to one-fifth of the initial volume. These modifica-
tions would lead to an increase in the sensitivity of HCV RNA
detection by an least 10-fold. In addition, a synthetic RNA
containing HCV primer binding regions and a unique probe
sequence is added with the lysis buffer before nucleic acid
extraction from the serum. Thus, this RNA is extracted and
amplified simultaneously with the clinical specimen and serves
as an internal control (IC) to assure the successful recovery of
nucleic acid.

The presence of HCV RNA was investigated with both Co-
bas assays (CA v1.0 and CA v2.0) in 187 specimens consecu-
tively collected in our laboratory from patients at risk of HCV
infection (Fig. 1). Among these clinical specimens 152 were
from HCV-seropositive patients, 10 were from children born
to HCV-infected mothers, and 25 were from individuals with-
out serological evidence of HCV infection but who either had
been recently exposed to HCV or had an unexplained eleva-
tion of alanine aminotransferase levels. Each specimen was

processed once with both assays, and the concordance between
both assays was quite good since 180 specimens gave the same
result (96.2%). Among the 152 HCV-seropositive patients,
HCV RNA was detectable with both assays in sera from 98
patients and undetectable in 47 samples, and seven samples
were discrepant (Fig. 1). The seven discrepant specimens
which were all positive with CA v2.0 but negative with CA v1.0
were processed again in triplicate with both Cobas HCV ver-
sions (data not shown). With CA v1.0, repeat testings con-
firmed the seven samples as true negatives. With CA v2.0, four
specimens were confirmed as positive with at least three of four
positive determinations, but three specimens showed inconsis-
tent results (one or two positive determinations of four) and
finally were classified as indeterminate. Since these specimens
were all from HCV-seropositive patients with documented
HCV infections (three of them had increased levels of alanine
aminotransferase), it is likely that these patients have a very
low level of circulating HCV RNA.

To confirm the greater sensitivity of CA v2.0, series of di-
luted specimens were analyzed in parallel with both assays
(Table 1). Diluted specimens were prepared by diluting sera
containing HCV RNA of different genotypes in a negative
serum obtained from two healthy donors free of any sign of
HCV infection. HCV genotypes were determined through the
sequencing of the 59 noncoding region of HCV RNA as pre-
viously described (4). The dilution factor was different for each
specimen, and dilutions were undertaken until the HCV RNA
detection signal became negative within each assay. As shown
in Table 1, final positive dilutions of specimens were always
much lower when processed with CA v2.0 than with CA v1.0.
These results were independent of the viral genotype, showing
that CA v2.0 works well with most of the genotypes encoun-
tered. Additionally, series of calibrated dilutions were also
used in order to quantify the low limit detection level of CA
v2.0 (Table 2). Calibrated dilutions were prepared by diluting
a calibrated serum containing known amounts of HCV RNA
1b (Accurun HCV RNA from Boston Biomedica, Inc.), and
testing was undertaken in triplicate. As shown in Table 2,
samples containing approximately 100 copies of HCV RNA
per ml were always positive but became negative below this
limit (30 copies/ml). These results confirm the great sensitivity
of CA v2.0, which is capable of detecting fewer than 100 copies
of HCV RNA per ml in clinical specimens.

A large random screening of individuals was retrospectively
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conducted using 300 serum specimens collected in our virology
laboratory from individuals free of human immunodeficiency
virus or syphilis infection. Samples from this large group were
processed with CA v2.0, and HCV RNA was detected in 11
specimens (3.6%) (data not shown). The high rate of positive
samples encountered in this cohort could be explained by the
fact that most specimens were from patients at risk of viral
infection. Further investigations confirmed that these patients
were in fact infected with HCV, since they all presented sero-
logical evidence of HCV infection. The concordance between
HCV RNA detection and HCV serological status supports the
findings of the good specificity of CA v2.0 in identifying HCV-
infected people in large-scale screening.

Concurrently, 25 patients were selected from a larger group
of patients treated with interferon (IFN) for chronic hepatitis
C. These patients had received recombinant IFN-a2a (Ro-
feron* A; Produits Roche) three times a week at a dose of 6 3
106 U for 3 months and 3 3 106 U for the following 9 months.
The 25 patients were selected because of a relapse (9 patients)
or a sustained response to therapy (16 patients) as defined 6
months after the cessation of therapy. Serum samples collected
during and after therapy from these patients were retrospec-
tively analyzed with CA v2.0, and the results were compared to
those obtained previously with CA v1.0 (data not shown).
Specimens processed with CA v2.0 were indicative of its high
prognostic value, since it appeared that 1 month after the
initiation of treatment, HCV RNA was detected in seven sera

from the relapsers (78%) and in only four specimens from the
responders (25%). In contrast, results were less informative
when samples were processed with CA v1.0, since at the same
time, HCV RNA was detected in only 44% of specimens from
relapsers (four of nine). These observations confirmed previ-
ous data suggesting that it should be possible to predict a
long-term response to IFN by identifying the presence or ab-
sence of HCV RNA a few weeks after the initiation of treat-
ment (2, 7, 9, 10).

Taken together, our results show that the clinical relevance
of HCV RNA detection in serum is reinforced by the use of a
very sensitive test. Given the high sensitivity of the second-
generation Cobas Amplicor assay the potential of contamina-
tion could be a serious concern. However, this assay contains
the AmpErase enzyme, which is used to prevent the carryover
contamination of previously amplified materials (8). On the
other hand, the addition of an IC at the very beginning of the
procedure ensures that serum specimens are correctly pro-
cessed and that RNA is not lost during the extraction steps.
From more than 500 processed samples, we have failed to
detect the IC in six samples (1.2%) (data not shown). However,
the IC was always found to be positive in these cases when
specimens were processed again with a new aliquot of serum
(data not shown). Therefore, CA v2.0 appears to be very well
suited for the monitoring and diagnosis of HCV infection,
since this standardized automated assay is shown to be very
sensitive. Thus, it meets most of the required criteria for wide,
large-scale screening of HCV infection or for monitoring HCV
replication in infected patients.
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TABLE 1. Detection of HCV RNA with both Cobas assays in
series of diluted specimens

HCV
genotype

Last positive dilutiona (2log)

CA v1.0 CA v2.0

1b 4.0 6.0
1a 4.0 6.0
1b 5.0 6.0
3 3.0 4.8
1b 3.0 4.9
3 1.4 2.8
3 1.4 2.8
4 0.4 3.3
2a/c 0.95 3.3

a Series of diluted specimens were tested until the HCV RNA signal was
negative within each assay. The last dilution found positive is given in the table
(log).

TABLE 2. Determination of the low limit detection level of
CA v2.0

No. of
HCV RNA
copies/mla

Detection of:

HCV RNAb (OD660) IC

6 3 103 Pos. (3.861) Pos.
103 Pos. (3.556) Pos.
102 Pos. (0.613) Pos.

Pos. (1.633) Pos.
Pos. (0.498) Pos.

30 Neg. (0.008) Pos.
Neg. (0.007) Pos.
Neg. (0.007) Pos.

a Series of diluted specimens containing known amounts of HCV RNA were
obtained by diluting a calibrated serum (Accurun HCV RNA).

b Crude readings of the optical density at 660 nm (OD660) are furnished by
Cobas. Samples are positive (Pos.) with optical densities of .0.15 and negative
(Neg.) below this value.

FIG. 1. Overall performance of CA v1.0 and CA v2.0. HCV RNA was de-
tected with both Cobas assays in 187 clinical specimens consecutively collected
from patients at risk of HCV infection. Data are the numbers of samples with the
indicated test results. Italic numbers in parentheses are the numbers of HCV-
seropositive patients in each group.
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