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Comparative evaluation of the semiautomated COBAS AMPLICOR hepatitis B virus (HBV) MONITOR
Test (COBAS-HBV) and manual AMPLICOR HBV MONITOR Test (AMPLICOR-HBV) on 208 serum sam-
ples revealed no significant difference in the sensitivities of the two assays. Twenty samples tested HBV DNA
negative and 183 samples tested HBV DNA positive by both assays. Three samples tested positive by COBAS-
HBV only and two samples tested positive by AMPLICOR-HBV only. HBV DNA concentrations determined by
the two assays were significantly related (n 5 183, r 5 0.97, P < 0.0001), which indicates that COBAS-HBV
could replace AMPLICOR-HBV. The major inconvenience of COBAS-HBV is the required performance of
appropriate predilutions of high-titer samples in order to extend the narrow dynamic range of the assay.

Hepatitis B virus (HBV) causes a number of different dis-
eases, ranging from clinically inapparent infection to severe,
fulminant hepatitis, cirrhosis, hepatocellular carcinoma, and
death (8). Although a number of tests are employed to follow
the course of HBV-associated diseases and to predict the long-
term outcome of the infection, quantitative measurement of
HBV DNA in serum samples appears to be the most reliable
method for monitoring chronically infected patients (2, 8, 10).
Quantitative determination of HBV DNA is important for
monitoring HBV replication activity and disease progression,
as well as for assessing responses to antiviral treatment of
patients with chronic hepatitis B (8, 10). The maternal HBV
DNA load during the perinatal period is the most important
determinant of infection outcome in infants and has been
identified as a stronger predictor of persistent infection in
infants than maternal HBeAg status (3). Furthermore, the
detection of HBV DNA is useful in resolving diagnostic un-
certainties following serological testing for markers of HBV
infection that are caused by HBV genetic variations (21).

Several assays for the quantitative measurement of HBV
DNA have been developed and used in research and diagnostic
virology laboratories (1, 5, 6, 8, 11, 15–18, 20). Unfortunately,
these assays generate highly divergent results due to the lack of
standardization and the differences in dynamic ranges (7, 18,
19, 22). The first standardized commercially available method
based on quantitative PCR, the AMPLICOR HBV MONI-
TOR test (AMPLICOR-HBV), was introduced a few years
ago by Roche Molecular Systems (Branchburg, N.J.) (6, 12).
The test is based on the coamplification of HBV template and
an internal quantitation standard (QS) and on a subsequent
enzyme-linked immunosorbent assay detection of captured
amplicons. The HBV DNA is then calculated by comparing

HBV/QS ratios of optical density values to a standard curve set
up for each run. Although AMPLICOR-HBV performed well
in both research and clinical settings (4, 6, 12–14, 18, 19), this
manual test is rather laborious, requires much hands-on time,
and carries a risk of technical errors. To overcome these prob-
lems, the manufacturer recently adopted a test for automated
processing by a COBAS analyzer (16). In comparison to other
COBAS-based quantitative tests (e.g., for HCV and human
immunodeficiency virus) in the COBAS AMPLICOR HBV
MONITOR Test (COBAS HBV) the amount of HBV DNA in
each specimen is calculated from the ratio of the total HBV
absorbance to the total QS absorbance and the total input
number of QS molecules, using a simple algorithm rather than
using a standard curve like that used in the manual version of
the test. However, adaptation for automated processing signif-
icantly changed the dynamic range of the test: the span nar-
rowed from 4 3 102 to 4 3 107 HBV DNA copies/ml (AM-
PLICOR-HBV) to 2 3 102 to 2 3 105 HBV DNA copies/ml
(COBAS-HBV).

Since the analytical performances of the premarketing ver-
sion of COBAS-HBV, such as linearity, reproducibility, and
precision, have been recently evaluated on panels of reference
samples (16), the present study describes the results of a com-
parative evaluation of COBAS-HBV and AMPLICOR-HBV
on clinical samples under the routine conditions of a diagnostic
virology laboratory. A total of 208 serum samples obtained
from 172 HBsAg-positive Slovenian patients (34 HBeAg-pos-
itive and 138 HBeAg-negative carriers) at various clinical
stages of chronic infection was included in the study. All serum
samples were stored in aliquots at 270°C and thawed only
once, prior to testing. Quantification of HBV DNA using the
AMPLICOR-HBV was performed from August to December
1999 as a part of routine assessment of our HBsAg-positive
patients. According to our laboratory strategy, based on 3 years
of experience with AMPLICOR-HBV, all HBeAg-negative
samples were initially tested undiluted and all the HBeAg-
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positive samples were tested after a predilution of 1:1,000 in
negative human serum. The same 208 samples were tested by
the premarketing version of COBAS-HBV in February 2000.
In order to extend the narrow dynamic range of COBAS-HBV,
serum samples were prediluted in negative human serum ac-
cording to the following criteria: samples quantified previously
by AMPLICOR-HBV that contained between 2 3 103 and 2 3
107 HBV DNA copies/ml were diluted 1:50, samples contain-
ing between 2 3 105 and 2 3 109 HBV DNA copies/ml were
diluted 1:5,000, and samples containing between 2 3 107 and
2 3 1011 HBV DNA copies/ml were diluted 1:500,000.

Determination of HBV DNA by the semiautomated CO-
BAS-HBV and manual AMPLICOR-HBV with 208 HBsAg-
positive serum samples revealed no significant difference in the
sensitivities of the two tests (Table 1). Thus, 183 samples tested
HBV DNA positive and 20 samples tested HBV DNA negative
by both tests. Discordant results were obtained with five sam-
ples: HBV DNA was detected in three samples only by the
semiautomated test and in two samples only by the manual test
(Table 1). Three patients with discordant results (one healthy
carrier and two patients undergoing interferon-a therapy; pa-
tients 1, 2, and 4, respectively; Table 1) became HBV DNA
negative by AMPLICOR HBV, as well as by COBAS-HBV,
over the following 3 to 8 months. However, for another patient
(the healthy carrier, patient 5; Table 1), both tests detected low
titers of HBV DNA (COBAS-HBV, 1, 560 copies/ml; AMPLI-
COR-HBV, 1,920 copies/ml) in a follow-up sample obtained 4
months after initial testing. Finally, one patient (patient 3;
Table 1) died due to non-liver-related disease 10 weeks after
the initial testing.

To determine the relationship between the HBV DNA re-
sults obtained by the two tests using the same samples, linear
regression analysis (Pearson correlation) was performed. Sta-
tistical analysis was carried out using the Statistica 6.0 program
(StatSoft Inc., Tulsa, Okla.). HBV DNA concentrations deter-
mined by the two tests in a given sample were significantly
related (n 5 183, r 5 0.97, P , 0.0001) . Figure 1 shows a plot
of log10 AMPLICOR-HBV results versus log10 COBAS-HBV
results with a fitted regression line described by the following
equation: y 5 20.4930 1 1.1618 3 x. The median HBV DNA
levels as measured by COBAS-HBV and AMPLICOR-HBV
for the HBeAg-positive samples were 108.3 and 107.3 copies/ml,
respectively, and those for the HBeAg-negative samples were
104.8 and 104.7 copies/ml, respectively.

The results of our study show that HBV DNA concentra-
tions determined by the two tests are highly related and indi-
cate that the semiautomated COBAS-HBV could replace the

manual microwell plate-based AMPLICOR-HBV. Similar
conclusions were also made by Noborg et al., who recently
comparatively evaluated both tests with 153 samples originat-
ing from Sweden (16). However, in our opinion, determining
which HBV DNA viral load test is more suitable for routine
clinical virology laboratory is not simple. In comparison to
manual AMPLICOR-HBV, the use of semiautomated CO-
BAS-HBV certainly simplifies the amplification and detection
of PCR products and calculation of results and reduces the
hands-on time and risk of technical or computational errors.
However, the major drawback of COBAS-HBV, from a labo-
ratory perspective, is a narrowed dynamic range of this test,
since the upper limit of detection was reduced from 4 3 107

(AMPLICOR-HBV) to 2 3 105 (COBAS-HBV) copies/ml.
Thus, for a significant number of samples, HBV DNA quan-
tification by COBAS-HBV was possible only after an appro-
priate predilution of a particular sample. Since the manufac-
turer doesn’t recommend any effective strategy concerning
sample predilution, each laboratory has to empirically deter-
mine the most appropriate predilution for a particular clinical
sample. In order to minimize the costs linked to repeated
testing of samples, we recommend that the laboratory not
quantify HBV DNA by COBAS-HBV until the HBeAg status
of a particular sample has been determined. If a sample is
recognized as HBeAg positive and the laboratory has already
used AMPLICOR-HBV, we suggest prediluting a sample,
which should be quantified by COBAS-HBV by using a dilu-
tion factor that represents a median log10 HBV-DNA level
determined by AMPLICOR-HBV among HBeAg-positive
samples in a particular laboratory substracted by 2.5 log10. If
we had used this strategy in our study, it would have allowed us
to quantify 32 (94.1%) out of 34 HBeAg-positive serum sam-
ples by COBAS-HBV without additional testing. For labora-
tories that plan to start HBV DNA quantification by directly
using COBAS-HBV or for those who have used quantification
methods other than AMPLICOR-HBV, we recommend, as
recently suggested by Noborg et al. (16), 1:105 as the most
suitable predilution for HBeAg-positive samples. If we had
used this strategy in our study, it would have allowed us to
quantify 30 (88.2%) out of 34 HBeAg-positive serum samples
by COBAS-HBV without additional testing.

However, HBeAg-positive samples represent only a minority
of the samples sent to a clinical virology laboratory for the
quantification of HBV DNA (ranging approximately from 15
to 25% of the total samples). Therefore, we tried to find, just
as we did for HBeAg-positive samples, the most appropriate
dilution strategy for HBeAg-negative samples. Although we

TABLE 1. Comparison of the results obtained by COBAS-HBV and AMPLICOR-HBV with 208 serum samples

AMPLICOR-HBV result

COBAS-HBV result

TotalPositive
(.200 HBV DNA copies/ml)

Negative
(,200 HBV DNA copies/ml)

Positive (.400 HBV DNA copies/ml) 183 2a 185
Negative (,400 HBV DNA copies/ml) 3b 20 23

Total 186 22 208

a These two samples were quantified by AMPLICOR-HBV at 520 HBV DNA copies/ml (patient 1) and 1,200 HBV DNA copies/ml (patient 2).
b These three samples were quantified by COBAS-HBV at 383 (patient 3), 646 (patient 4), and 1,820 (patient 5) HBV DNA copies/ml.

VOL. 39, 2001 NOTES 759



checked different strategies, no single dilution allowed us to
quantify more than 46% of the HBeAg-negative samples by
using COBAS-HBV without additional testing. Finally, we
found out that the largest number of HBeAg-negative samples
could have been quantified using COBAS-HBV without addi-
tional testing when initially tested undiluted. If we had used
this “undiluted samples” strategy in our study, we would have
quantified 59% of HBeAg-negative serum samples without
additional testing using COBAS-HBV, and 41% of samples
would have been tested again. If we had continued the quan-
tification of these samples with a 1:103 predilution, there still
would have remained 11 samples that would have been cate-
gorized as containing more than 2 3 108 HBV DNA copies/ml;
we would have needed to dilute further to determine the exact
quantity of HBV DNA. On the contrary, if we had applied this
undiluted samples strategy using AMPLICOR-HBV, we would
have quantified 94% of our HBeAg-negative samples without
additional testing. All the remaining HBeAg-negative samples
would have been quantified using AMPLICOR-HBV with a
single additional 1:105 dilution.

The proposed strategies for the most cost-effective testing of
both HBeAg-positive and HBeAg-negative samples using CO-
BAS-HBV should be, however, verified in a prospective man-
ner, which is the purpose of our present work.

In conclusion, we noted that the new semiautomated CO-
BAS-HBV has many advantages over AMPLICOR-HBV, but
based on the preliminary European list prices as of July 2000,

we calculated that the per-test cost for COBAS-HBV is at least
20% higher than that of AMPLICOR-HBV, mainly because of
repeated testing, which appears to be necessary to determine
exactly the HBV DNA load in a significant number of HBeAg-
negative samples. However, we allow the possibility that CO-
BAS-HBV would perform better in laboratories which have
different serum sample patterns (e.g., if testing mostly patients
with chronic hepatitis B on antiviral therapy) or demonstrate a
significant savings in labor, hands-on time, disposables, and
biohazardous waste when using a semiautomated test instead
of a manual test for HBV DNA quantification.
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