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A comparison of quantitative results expressed in hepatitis C virus (HCV) international units per milliliter,
obtained from the VERSANT HCV RNA 3.0 (bDNA-3.0) assay, the QUANTIPLEX HCV RNA 2.0 (bDNA-2.0)
assay, and the COBAS AMPLICOR HCV MONITOR version 2.0 (HCM-2.0) test was performed. A total of 168
patient specimens submitted to the Mayo Clinic Molecular Microbiology Laboratory for HCV quantification or
HCY genotyping were studied. Of the specimens tested, 97, 88, and 79% yielded quantitative results within the
dynamic range of the bDNA-3.0, bDNA-2.0, and HCM-2.0 assays, respectively. Overall, there was substantial
agreement between the results generated by all three assays. A total of 15 out of 29 (52%) of the specimens
determined to contain viral loads of <31,746 IU/ml by the bDNA-3.0 assay were categorized as containing viral
loads within the range of 31,746 to 500,000 IU/ml by the bDNA-2.0 assay. Although substantial agreement was
noted between the results generated by the bDNA-2.0 and bDNA-3.0 assays, a bias toward higher viral titer by
the bDNA-2.0 assay was noted (P = 0.001). Likewise, although substantial agreement was noted between the
results generated by the HCM-2.0 and bDNA-3.0 assays, a bias toward higher viral titer by the bDNA-3.0 assay
was noted (P = 0.001). The discrepancy between the HCM-2.0 and bDNA-3.0 results was more pronounced
when viral loads were >500,000 IU/ml and resulted in statistically significant differences (P = 0.001) in
determining whether viral loads were above or below 800,000 IU/ml of HCV RNA, the proposed threshold value
for tailoring the duration of combination therapy. The expression of quantitative values in HCV international

units per milliliter was a strength of both the bDNA-3.0 and HCM-2.0 assays.

Our current understanding of hepatitis C virus (HCV)
pathogenicity has evolved over a relatively short period of time
since the virus was described in 1989 (1). This increased knowl-
edge has been accompanied by a rapid change in the diagnostic
assays and treatments available. Recent studies have demon-
strated that the duration of therapy with alpha interferon
(IFN-a) in combination with ribavirin can be optimized based
upon the results of HCV genotyping and pretreatment viral
load determination (4, 13, 17). These studies were the basis for
the establishment of a clinically relevant HCV quantitative
threshold of 2,000,000 copies/ml for use in the determination
of the length of treatment with IFN-a-ribavirin combination
therapy (9). These studies have also emphasized the clinical
need for standardized and commercially available methods for
accurately and reproducibly quantifying HCV RNA in clinical
specimens.

While many of the problems associated with the first-gener-
ation branched DNA (bDNA) and reverse transcription-PCR
assays have reportedly been resolved (5, 8, 10, 12, 14, 19), the
issue of standardization of test reporting has only recently been
addressed with the establishment of the World Health Orga-
nization (WHO) HCV international unit. The HCV interna-
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tional unit is a standardized unit of measure established by the
WHO based on the consensus value obtained from the quan-
titative analysis of a single HCV RNA sample by numerous
participating laboratories throughout the world (18). Recently,
Pawlotsky and colleagues have suggested that the threshold
value used for tailoring the duration of therapy should be
800,000 HCV IU/ml (16). HCV international unit conversion
factors have been established for several of the commercially
available assays, including the QUANTIPLEX HCV RNA 2.0
(bDNA-2.0) assay (Bayer Corporation, Tarrytown, N.Y.) (18).
The recently introduced VERSANT HCV RNA 3.0 (bDNA-
3.0) assay (Bayer Corporation) calculates and reports values in
both copies per milliliter and international units per milliliter,
whereas the COBAS AMPLICOR HCV MONITOR version
2.0 (HCM-2.0) test (Roche Diagnostics Corporation, Branch-
burg, N.J.) reports results in international units per milliliter.

Clinicians have been faced with the difficult task of deter-
mining appropriate threshold values for the various commer-
cially available quantitative HCV RNA assays (6, 11, 16). With
the advent of the standardization of reporting units for the
quantification of HCV RNA in clinical specimens, results ob-
tained from assays utilizing vastly different methodologies
should now be directly comparable. However, no direct com-
parison of the bDNA-3.0, bDNA-2.0, and HCM-2.0 assays has
yet been published. The primary goal of this study was to
directly compare, in HCV international units, the quantitative
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results obtained from a variety of clinical specimens using
these three commercially available quantitative HCV RNA
assays and to assess the agreement of quantitative values ob-
tained from each of these assays.

MATERIALS AND METHODS

Clinical specimens. One hundred sixty-eight clinical specimens were retro-
spectively selected for inclusion in this study. Of these, 98 specimens were serum
specimens submitted to the Mayo Clinic Molecular Microbiology Laboratory for
HCV genotype analysis between March and August 2000. These 98 specimens
represented multiple strains of HCV genotypes 1, 2, 3, 4, and 6 selected without
prior knowledge of HCV RNA titer. The remaining 70 specimens were retro-
spectively selected from specimens routinely submitted to the Mayo Clinic Mo-
lecular Microbiology Laboratory for HCV quantification between February and
April 2000. These 70 specimens consisted of 43 serum specimens yielding quan-
titative levels of <0.2 Meg/ml and 27 serum specimens yielding quantitative
values between 0.2 and 10 Meq/ml by using the bDNA-2.0 assay.

Specimen collection and handling. Whole-blood specimens (3 to 5 ml) were
collected from individual patients using a serum separator tube or a sterile blood
collection tube without anticoagulants. After allowing the blood to clot at room
temperature for no more than 2 h, serum was collected by centrifugation, placed
in sterile tubes, and frozen at —70°C. At the time of this study, all specimens
selected for analysis were thawed and aliquoted into 4 individual aliquots which
were refrozen at—70°C for eventual use in qualitative HCV RNA detection as
well as each of the three quantitative assays. The use of individual specimen
aliquots was employed specifically to avoid the introduction of multiple freeze-
thaw cycles and potential degradation of HCV RNA during testing by each of the
assays included in this study.

Qualitative detection of HCV RNA in serum. The 168 selected specimens were
submitted to HCV qualitative testing by using a modification of the AMPLICOR
Hepatitis C Virus test, version 1.0 (Roche Diagnostics Corporation) (7) or the
COBAS AMPLICOR Hepatitis C Virus test, version 2.0 (Roche Diagnostics
Corporation) in accordance with the manufacturer’s directions.

HCV genotype determination. HCV genotyping was performed by direct se-
quence analysis of the HCV 5’ untranslated region by using previously described
methods (7). The set of 98 genotyped specimens included 20 specimens with
HCYV genotype 1a, 18 specimens with HCV genotype 1b, 8 specimens with HCV
genotype 1 (no subtype), 9 specimens with HCV genotype 2a/2c, 13 specimens
with HCV genotype 2b, 1 specimen with HCV genotype 2 (no subtype), 16
specimens with HCV genotype 3a, 3 specimens with HCV genotype 4c/4d, 2
specimens with HCV genotype 4e, 1 specimen with HCV genotype 4f, 1 speci-
men with HCV genotype 4h, 3 specimens with HCV genotype 4 (no subtype),
and 3 specimens with HCV genotype 6a.

HCYV RNA quantification. All quantitative testing was performed according to
the manufacturer’s instructions. Each quantitative assay was performed using a
single lot of assay kits. The bDNA-3.0 assay was performed in batches of 96
samples consisting of 5 standards (of which 2 were run in duplicate and 1 was run
in triplicate), 3 kit controls, and 84 patient specimens. The bDNA-2.0 assay was
performed in batches of 48 samples consisting of 4 standards, 2 kit controls, and
42 patient specimens analyzed in duplicate. Testing by the HCM-2.0 assay was
performed in batches of 24 samples consisting of 3 kit controls and 21 patient
specimens. All serum aliquots processed for analysis by the HCM-2.0 assays were
amplified within the allowable 3-h time limit after sample processing, thus avoid-
ing the freezing and thawing of HCV RNA extracts prior to amplification and
detection. Dilution and repeat testing of samples yielding values above the
dynamic range of any particular quantitative assay was not performed in light of
previous reports suggesting that specimen dilution may compromise the com-
parison of quantitative results obtained from both diluted and undiluted speci-
mens (10, 14). Any specimen yielding an invalid test result by any assay was
retested with a new serum aliquot of the original specimen. The quantitative
testing of individual specimen aliquots by each assay was completed within a
maximum period of 10 days. This was done in order to reduce potential differ-
ences in quantification due to HCV RNA degradation during prolonged storage
of serum aliquots at —70°C.

Results generated with the bDNA-3.0 assay were converted to HCV interna-
tional units per milliliter using a conversion factor of 5.2 copies/IU, as currently
recommended by the Bayer Corporation. In order to compare the results ob-
tained from the bDNA-2.0 assay directly to the results of the bDNA-3.0 and
HCM-2.0 assays, all bDNA-2.0 results were converted from equivalents per
milliliter to international units per milliliter by using a previously determined
conversion factor of 6.3 eq/IU. The relationship between equivalents per milli-
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liter and international units per milliliter was established based on the results
from the original collaborative study establishing the WHO international stan-
dard for HCV RNA testing (18) and is currently recommended by the Bayer
Corporation.

Statistical analysis. The agreement between assays, bDNA-3.0 versus bDNA-
2.0 and bDNA-3.0 versus HCM-2.0, was assessed by using a weighted kappa
statistic (2) on the corresponding matched contingency tables with the four
categories of results. For the dichotomous assay assessment, <800,000 IU/ml
versus =800,000 IU/ml, a simple kappa statistic was used. The interpretation of
kappa values references work done by Cohen (2). In addition to the estimated
kappa, 95% confidence intervals (95% Cls) were also calculated. The tendency
of one assay to report consistently higher or lower than the other, as shown in the
matched contingency tables, was assessed by using a Wilcoxon signed-rank test
for the four-category assessment and McNemar’s test for the two-level assess-
ments. P values of =0.05 were considered to be statistically significant.

RESULTS

Qualitative detection of HCV RNA. One hundred forty-nine
of the 168 patient specimens yielded qualitatively detectable
HCV RNA at the time of this study. An additional three
specimens yielded equivocal test results by the COBAS
AMPLICOR Hepatitis C Virus Test, version 2.0. The remain-
ing 16 specimens were negative for the presence of HCV RNA
by the COBAS AMPLICOR Hepatitis C Virus Test, version
2.0. No additional qualitative testing could be performed on
the three equivocal specimens due to the limited quantities of
serum available for this study. All 168 patient specimens were
tested by the bDNA-3.0, bDNA-2.0, and HCM-2.0 assays.

Performance characteristics of the bDNA-3.0, bDNA-2.0,
and HCM-2.0 assays. (i) bDNA-3.0. All assay controls and
validation requirements were within the acceptable limits for
each of the two runs performed, and no retesting of individual
specimens was required. A total of 144 (97%) of the qualita-
tively HCV-RNA-positive specimens yielded quantitative re-
sults within the dynamic range of this assay. There were five
(3%) specimens yielding a result of <615 IU/ml, and no spec-
imens yielded quantitative values above the upper limit of
quantification of the assay (7,692,310 IU/ml). None of the 19
qualitatively HCV-RNA-negative or -equivocal specimens
yielded a quantitative result by this assay.

(ii) bDNA-2.0. Four bDNA-2.0 runs were performed as a
part of this study. Two low-titer specimens required retesting
due to unacceptably high coefficients of variation (>25%).
Both specimens were successfully retested, and both yielded
quantitative values below the lower limit of detection of the
assay (<0.2 Meg/ml or 31,746 IU/ml). The number of qualita-
tively HCV-RNA-positive patient specimens containing mea-
surable quantities of HCV RNA was 131 (88%) while 18
(12%) specimens yielded results below the lower detection
limit of the assay. None of the specimens were found to contain
viral loads above the upper limit of quantification of the assay
(120 Meqg/ml or 19,047,619 1U/ml). Of the 16 qualitatively
HCV-RNA-negative specimens evaluated, 4 yielded quantita-
tive values with an average of 0.245 Meq/ml (38,929 IU/ml). In
addition, one of three qualitatively HCV-RNA-equivocal spec-
imens also yielded a quantitative value of 0.453 Meq/ml
(71,905 TU/ml).

(iii) HCM-2.0. Eight separate HCM-2.0 assay runs were
performed. All controls and validation requirements were
within the acceptable limits of the assay protocol. No addi-
tional testing of specimens was performed. Of the 149 quali-
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FIG. 1. Linear comparisons of 128 specimens analyzed by the bDNA-2.0 and bDNA-3.0 assays (A) and 117 specimens analyzed by the HCM-2.0
and bDNA-3.0 assays (B). Comparisons include all specimens yielding values within the quantitative range of each of the assays being compared.
HCV genotype is indicated as follows: [J, genotype 1; O, genotype 2; A, genotype 3; +, genotype 4; <, genotype 6; and V, genotype not determined.

tatively HCV-RNA-positive specimens, 118 (79%) specimens
yielded quantitative results within the dynamic range of the
HCM-2.0 assay. Four (3%) specimens contained <600 IU/ml
of HCV RNA, and 27 (18%) specimens contained viral loads
above the upper limit of quantification (850,000 IU/ml). All 19
qualitatively HCV-RNA-negative or -equivocal specimens
yielded results of <600 IU/ml.

Comparison of quantitative results of the bDNA-2.0 and
bDNA-3.0 assays. The overall agreement between the bDNA-2.0
and bDNA-3.0 assays for those specimens yielding results
within the quantitative range of each of the assays (i.e., a
bDNA-2.0 result between 31,746 and 19,047,619 IU/ml and a
bDNA-3.0 result between 615 and 7,692,310 IU/ml) is pre-
sented graphically in Fig. 1A. The results obtained from 128
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TABLE 1. Matched contingency table of the bDNA-2.0 assay versus the bDNA-3.0 assay with quantitative HCV values expressed in HCV
international units per milliliter”

bDNA-2.0 result (IU/ml)®

bDNA-3.0 result (IU/ml)" Total (%)
=31,746 >31,746-=500,000 >500,000-<800,000 =800,000
=31,746 14 15 0 0 29 (19.5)
>31,746-=500,000 4 37 8 1 50 (33.6)
>500,000-<800,000 0 4 5 6 15 (10.1)
=800,000 0 0 1 54 55(36.9)
Total (%) 18 (12.1) 56 (37.6) 14 (9.4) 61 (40.9) 149 (100.0)

“ Weighted kappa, 0.78; 95% CI, 0.72 to 0.84; P, 0.001.

’ Quantitative values were converted to HCV international units per milliliter by using a conversion factor of 6.3 eq/IU.
¢ Quantitative values were converted to HCV international units per milliliter by using a conversion factor of 5.2 copies/ml.

specimens including 93 of the 98 specimens of known HCV
genotypes, along with 35 specimens containing unknown HCV
genotypes, were included in this comparison.

While the overall results obtained from these two assays
appeared to be similar in general, they were quite dissimilar
within the range extending from 31,746 to 100,000 IU/ml (0.2
to 6.3 Meq/ml) as determined by the bDNA-2.0 assay. Speci-
mens within this lower range exhibit discrepancies of as much
as 78,576 IU/ml. While no obvious difference in the quantifi-
cation of any particular genotype or subtype was observed
between the assays included in this comparison, it should be
noted that no specimens containing HCV genotype 5 were
included in this evaluation and that only three specimens con-
tained HCV genotype 6a.

Table 1 is a matched contingency table comparing the
bDNA-2.0 and bDNA-3.0 assays. The table shows substantial
agreement between these assays over all four quantitative
ranges. The weighted kappa statistic was 0.78 (95% CI, 0.72 to
0.84). Table 1 shows that a total of 9 specimens yielded bDNA-
3.0 results which were categorized into higher quantitative
ranges than those results obtained by the bDNA-2.0 assay,
whereas 30 specimens were categorized into a lower quantita-
tive range by using the bDNA-3.0 assay. These differences in
quantification were found to be statistically significant (P =
0.001). For these 39 discrepant results, the HCM-2.0 assay
result was in agreement with the bDNA-3.0 assay result in 25
instances.

The agreement between the bDNA-2.0 and bDNA-3.0 as-
says in predicting viral loads either above or below 800,000
IU/ml yielded results similar to those shown in Table 1. The
kappa statistic of agreement was 0.89 (95% CI, 0.81 to 0.96).
The test for consistent differences between assays was not
found to be statistically significant (P = 0.07). One specimen
was classified as <800,000 IU/ml by bDNA-2.0 and =800,000
IU/ml by bDNA-3.0, whereas seven specimens were classified
as =800,000 TU/ml by bDNA-2.0 and <800,000 IU/ml by
bDNA-3.0. All remaining 141 quantitative values were in
agreement with respect to the proposed threshold value for
tailoring the duration of therapy.

Comparison of quantitative results of the HCM-2.0 and
bDNA-3.0 assays. The results for 117 specimens, including 69
specimens of known HCV genotypes and 48 specimens con-
taining unknown HCV genotypes, were included in the graphic
comparison of the HCM-2.0 and bDNA-3.0 assays presented
in Fig. 1B. As in Fig. 1A, the specimen results included in this

figure yielded quantitative results by both assays being com-
pared (i.e., an HCM-2.0 result between 600 and 850,000 IU/ml
and a bDNA-3.0 result between 615 and 7,692,310 IU/ml). In
contrast to the comparison of the bDNA-2.0 and bDNA-3.0
assays, those values that were <500,000 IU/ml by the HCM-2.0
assay were relatively close to, though consistently lower than,
the results obtained with the bDNA-3.0 assay. However, values
that were >500,000 IU/ml, as determined by the HCM-2.0
assay, appeared to become increasingly discrepant with rising
viral titers. Despite the discrepant viral titers noted between
500,000 and 850,000 IU/ml, the results at the upper end of this
comparative range generally appeared to be within 1 log,, of
one another.

Again, no obvious differences in the quantification of a par-
ticular HCV genotype or subtype were observed between the
assays included in this comparison. Only 69 of the 98 speci-
mens containing known HCV genotypes could be included in
this comparison due to the fact that a number of specimens
yielded quantitative results outside of the dynamic range of at
least one of the assays being compared. As previously stated,
no specimens containing HCV genotype 5 were included in
this evaluation. In addition, all three specimens containing
HCV genotype 6a had to be excluded from the comparison of
these assays because their viral titers exceeded the upper limit
of the HCM-2.0 assay.

Table 2 is a matched contingency table of the HCM-2.0 and
bDNA-3.0 assay results obtained from all 149 qualitatively
HCV-RNA-positive specimens. Although somewhat lower
than in the previous comparison of the bDNA-2.0 and bDNA-
3.0 assays, the weighted kappa statistic was 0.73 (95% CI, 0.65
to 0.81), showing substantial agreement between the HCM-2.0
and bDNA-3.0 assays. Despite this overall agreement, the table
clearly shows a tendency of the bDNA-3.0 assay to result in
higher viral load categorization than the HCM-2.0 assay. This
is the case for 32 specimens, while there are only three in-
stances in which the bDNA-3.0 assay yielded a lower viral titer
categorization than the HCM-2.0 assay. This bias toward
higher viral titer by the bDNA-3.0 assay was statistically sig-
nificant (P = 0.001).

When the agreement between the HCM-2.0 and bDNA-3.0
assays in predicting viral loads either above or below 800,000
IU/ml was analyzed, the kappa statistic of agreement was 0.65
(95% CI, 0.53 to 0.78), again defined as substantial agreement.
The test for consistent differences between assays also showed
the HCM-2.0 assay results to be consistently lower than those
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TABLE 2. Matched contingency table of HCM-2.0 test versus bDNA-3.0 assay with quantitative values expressed in HCV international units
per milliliter”

HCM-2.0 result (IU/ml)

bDNA 3.0 result (IU/ml)” Total (%)
=615 >615-=500,000 >500,000-<800,000 =800,000
=615 4 1 0 0 5(34)
>615-=500,000 0 72 2 0 74 (49.7)
>500,000-<800,000 0 10 5 0 15 (10.1)
=800,000 0 4 18 33 55(36.9)
Total (%) 4(2.7) 87 (58.4) 25 (16.8) 33(22.1) 149 (100.0)

“ Weighted kappa, 0.73; 95% CI, 0.65 to 0.81; P, =0.001.

’ Quantitative values were converted to HCV international units per milliliter by using a conversion factor of 5.2 copies/IU.

obtained using the bDNA-3.0 assay (P = 0.001). While sub-
stantial agreement between the two assays still existed with 127
quantitative values in complete agreement, 22 of 55 (40%)
specimens determined to contain =800,000 IU/ml by bDNA-
3.0 were classified as containing <800,000 IU/ml by HCM-2.0.

DISCUSSION

A comparison of the dynamic ranges of each of the assays
evaluated in this study is presented in Fig. 2. The ranges are
presented relative to one another as well as to the 800,000
IU/ml threshold value for tailoring the duration of therapy
proposed by Pawlotsky et al. (16). The bDNA-2.0 assay, while
reported to have a clinical sensitivity as high as 96% in an
evaluation of chronically infected individuals prior to the ini-
tiation of antiviral therapy (5), has a lower limit of sensitivity
that is almost 2 log,, higher than that of the other two assays
included in this study. The results of our evaluation demon-
strated that there were HCV RNAs above the lower limit of
detection in only 88% of the specimens tested by the bDNA-
2.0 assay (versus 97% of specimens tested by the HCM-2.0 and
bDNA-3.0 assays).

The bDNA-3.0 assay spans the largest dynamic range of the
assays evaluated in this study with a reported level of sensitivity

bDNA-2.0 | |

bDNA-3.0 | ]”I w |
e e Rl

2 3 45 6 7 8 9 10
HCV RNA (Log 1o HCV IU/ml)

FIG. 2. Comparison of the dynamic ranges of the three quantitative
HCV RNA assays expressed in HCV international units per milliliter.
The dynamic range of each assay is represented by the shaded portion
of the corresponding horizontal bar. The 800,000-HCV-1U/ml thresh-
old for tailoring the duration of therapy proposed by Pawlotsky et al.
is indicated by the heavy vertical line.

comparable to that of the HCM-2.0 assay as well as a relatively
high upper limit of quantification similar to that of the bDNA-
2.0 assay. In the current study, 97% of the specimens tested
yielded quantitative results with the bDNA-3.0 assay (versus
79% of the specimens tested with the HCM-2.0 assay).

While comparable to the bDNA-3.0 in assay sensitivity, the
HCM-2.0 assay has a much lower upper limit of quantification
than either the bDNA-2.0 or bDNA-3.0 assays. As a result,
18% of the specimens included in this study were determined
to contain viral loads above the upper limit of quantification of
the HCM-2.0 assay. By contrast, no specimens yielded viral
loads above the upper limit of quantification of the bDNA-2.0
or bDNA-3.0 assays. The upper limit of quantification of the
HCM-2.0 assay extends just 50,000 IU/ml beyond the proposed
threshold value for tailoring the duration of therapy (800,000
IU/ml). Previous studies have shown that as many as 70% of
pretreatment serum samples contain >2,000,000 copies/ml
(approximately 800,000 IU/ml) of HCV RNA (13, 17), thus
making the HCM-2.0 assay unsuitable for accurate quantifica-
tion of HCV RNA in the majority of the pretreatment serum
samples without including a specimen dilution step. Despite
the limitations of the HCM-2.0 assay, the simple determination
that the viral load is above the threshold value may be sufficient
in the current clinical setting.

Recent studies have suggested that the upper limit of quan-
tification of the HCM-2.0 assay should be 500,000 IU/ml (10).
In addition, if accurate viral loads are to be obtained using this
assay, dilutions need to be performed to insure that the viral
load is well within the linear range of the assay (10). While we
did not confirm our findings through the use of additional
dilution studies, the results of our study are consistent with the
suggestion of Lee et al. that HCV quantification by the HCM-
2.0 assay above a viral load of 500,000 IU/ml may result in
high-titer specimens beyond the linear range of the assay being
assigned a value within the dynamic range of the assay (10).
Our findings demonstrate a lack of agreement between the
results obtained from the HCM-2.0 assay and the results of the
bDNA-3.0 assay between 500,000 and 850,000 TU/ml.

Although our study was not designed to assess assay speci-
ficity, both the bDNA-3.0 and HCM-2.0 assays demonstrated
good specificity in our study with none of the 19 HCV-RNA-
negative or -equivocal specimens yielding results within the
quantitative range of either assay. However, 4 of the 16 qual-
itatively HCV-RNA-negative specimens yielded a result within
the quantitative range of the bDNA-2.0 assay (average value of
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0.245 Meq/ml or 38,929 IU/ml) along with one of the three
qualitatively HCV-RNA-equivocal specimens (0.453 Meq/ml
or 71,905 TU/ml). Additionally, a significant number of HCV-
RNA-positive specimens with viral titers between 31,746 and
100,000 IU/ml (0.2 to 6.3 Meq/ml) were shown to be discrepant
between the bDNA-2.0 assay and the other two assays studied
by as much as 2 log,, (Fig. 1). Our findings suggest that the
bDNA-2.0 assay may not yield accurate viral titers below
100,000 IU/ml and are consistent with earlier evaluations of
the HCM-2.0 and bDNA-2.0 assays. A recent evaluation of the
specificity of the HCM-2.0 assay demonstrated the complete
absence of false-positive results in an evaluation of 495 HCV-
seronegative blood donors (10). In contrast, Pawlotsky sug-
gested a false-positive rate of as much as 3% in early evalua-
tions of the bDNA-2.0 assay with all falsely positive values
falling between 0.2 and 0.5 Meg/ml, which is consistent with
the findings of this study (15). While no published data cur-
rently exists with regard to the specificity of the bDNA-3.0
assay, refinements in the assay chemistry utilized in the latest
version of the assay have reportedly resulted in dramatic im-
provements in both the sensitivity and specificity of other
bDNA assays (3). Our results, though limited in scope, are
consistent with these findings.

There have been numerous studies demonstrating the short-
comings of the first generation of commercially available assays
for the quantification of HCV. In particular, the inability of the
AMPLICOR HCV MONITOR test version 1.0 (Roche Diag-
nostics Corporation) and the QUANTIPLEX HCV RNA 1.0
assay (Chiron Corporation, Emeryville, Calif.) to quantify
HCV RNA from HCV genotypes 1 to 6 equally has been well
documented (5, 8, 12, 14). The shortcomings of these early
quantitative assays made the task of accurately assessing the
influence of HCV viral load and genotype on disease outcome
a complex task. While all the questions regarding HCV viral
load and genotype have not yet been fully answered, the arrival
of second-generation quantitative assays has aided our efforts
to better understand the complex relationships between viral
and host factors as well as to assess the effectiveness of new
therapies. Unfortunately, a lack of standardization among the
various quantitative assays has hampered the clinical applica-
tion of the current recommendations for tailoring the duration
of IFN-a-ribavirin combination therapy based on viral load
(11). While various conversion equations have recently been
suggested by several investigators (6, 11, 16), only the stan-
dardization of test reporting along with a thorough evaluation
of assay performance characteristics will completely resolve
this issue. The introduction of additional assay refinements,
including the expression of quantitative values in HCV inter-
national units per milliliter, is yet another step forward in the
development of not only accurate but also standardized HCV
viral load testing.
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