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The large underestimations of HIV RNA quantification observed in 17 patients with the first version of
Cobas TaqMan assay have been successfully corrected in the upgraded version 2.0. In comparison with the
Abbott RealTime assay, the mean difference that was 1.18 log10 copies/ml is now zero. The discrepancies have
disappeared.

The quantification of plasma HIV viral load (VL) is an
essential element in the management of antiretroviral therapy
(7). New-generation real-time PCR assays are available for
HIV-1 RNA quantification: the Abbott RealTime HIV-1 assay
(ABB; Abbott, Wiesbaden, Germany) and the Cobas Ampli-
Prep/Cobas TaqMan HIV-1 assay (CTM; Roche Diagnostics,
Mannheim, Germany) (1). These two tests use a cutting-edge
molecular quantification technology but differ in all other re-
spects: in the extraction system, the target of primers, the
probe design, and the quantification method (the use of a
calibration curve for the ABB assay versus that of an internal
quantification standard for the CTM assay). They are increas-
ingly replacing the older assays in the developed countries and
seem to be the most reliable (2). All these reasons justify our
choice to compare these two assays. However, possible primer
or probe mismatches have been reported for the first version of
the CTM assay (CTM1), and various studies have demon-
strated that significant discrepancies exist between the ABB
and CTM1 assays with possible clinical implications (3–5). Our
team has observed large differences exceeding 1 log10 cop-
ies/ml between these two techniques (8). This involved about
3% of patients infected with HIV-1 group M, non-B subtypes,
with the ABB assay always reporting the higher value. The
unreliability of CTM1 for some HIV-1 strains led Roche Di-
agnostics to upgrade their test to CTM version 2.0 (CTM2). To
address the genetic variability of HIV, CTM2 uses a dual-
target strategy. In addition, the limit of quantification (LOQ)
was reduced from 40 copies/ml for the CTM1 and ABB assays
to a value of 20 copies/ml for CTM2. This new-version CTM2
has been used in our laboratory since 2009, and we sought to
determine whether all the underestimations observed with
CTM1 had been corrected by the CTM2 test.

Using the CTM2 and ABB assays, we tested multiple sam-

ples from all patients for whom underestimation with the
CTM1 assay had repeatedly exceeded 0.5 log10 copies/ml rel-
ative to the ABB test. For each sample, we compared the
difference between the CTM1 and ABB assay values (CTM1 �
ABB � DIFF1) to the difference between the CTM2 and ABB
assay values (CTM2 � ABB � DIFF2). We used the Wilcoxon
signed-rank test for analysis, replacing, where necessary, VL
below the working range by the respective LOQ. To be sure of
the presence of HIV in plasma, we excluded all samples for
which viremia was below the LOQ for each assay in the pairing.
Because one aim of this study was to be clear about the con-
sistency of the corrections observed, we chose to show the
results for all samples from each patient. The medians of the
assay differentials were also calculated for each patient.

One hundred twenty-five samples from 17 patients were
analyzed: 49 with CTM1 and ABB, 66 with CTM2 and ABB,
and 10 with all three assays. The mean number of samples
tested from each patient was 3.5 (range, 2 to 9) for the com-
parison between CTM1 and ABB and 4.5 (range, 2 to 8) for the
comparison between CTM2 and ABB. The distribution of the
various HIV subtypes and other circulating recombinant forms
(CRF) found in the patients was as follows: B, 2; D, 2; F, 2;
CRF01, 1; CRF02, 4; CRF11, 2; CRF14, 2; nontypeable, 2. For
all samples taken together, the means for DIFF1 and DIFF2
were �1.18 log10 copies/ml (range, �3.10 to �0.18) and zero
(�0.52 to �0.57), respectively. In detail, the median differences
obtained for all 17 patients were between �2.85 and �0.60 log10

copies/ml for DIFF1 and between �0.21 and �0.22 log10 cop-
ies/ml for DIFF2 (Fig. 1) and were significantly different (P �
10�4). The median of DIFF1 exceeded 1 log10 copies/ml for 7
patients and 2 log10 copies/ml for 4 patients. Among the 59
values for DIFF1, 95%, 42%, and 17% exceeded 0.5, 1, and 2
log10 copies/ml, respectively, with the ABB assay always pro-
ducing the higher value in each case. Conversely, only 2 of the
76 values for DIFF2 exceeded 0.5 log10 copies/ml: in one case
(patient 10) the ABB result was lower (DIFF2 � �0.52 log10

copies/ml) and in the other (patient 5) the CTM2 result was
lower (DIFF2 � �0.57 log10 copies/ml). However, these two
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FIG. 1. Differences between the first version of Cobas TaqMan (CTM1) and Abbott RealTime (ABB) assay values (CTM1 � ABB � DIFF1)
and differences between the CTM version 2 (CTM2) and ABB assay values (CTM2 � ABB � DIFF2) observed for each sample and for each
patient. The medians are illustrated by the dark lines. The black circles indicate that one of the viral loads was undetectable and was replaced by
the limit of quantification: 9 among the DIFF1 values (always with the CTM1 assay) and 5 among the DIFF2 values (always with the ABB assay).
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discrepancies were not repeated in tests of other samples from
these two patients.

The study results clearly show that the underestimation of
VL that we observed by comparing the first version of CTM
with the ABB assay was corrected successfully in the improved
CTM version 2.0. The large number of samples analyzed in this
study and the detailed results illustrated in Fig. 1 show that
there was not a subgroup of samples for which CTM2 did not
perform better than the previous version. In fact, corrections
were observed for each sample and for each patient, regardless
of HIV subtype, and even in the 4 patients where DIFF1
exceeded 2 log10 copies/ml. Although 17 patients infected with
various subtypes and CRF were included in the present study,
it is not possible to conclude that the unreliability of CTM1 has
been completely corrected for all HIV strains in circulation.
For this reason, it is necessary to remain vigilant with respect
to the accuracy of these assays, especially in cases where there
is an apparent discord between a patient’s HIV viral load and
the patient’s immune or clinical status. This is also valid for the
ABB assay, since Sire et al. have recently reported that some
strains showed higher values with CTM2, with differences
sometimes exceeding 1 log10 copies/ml (6). Our previous study
already showed higher values with CTM1, but the differences
did not exceed 1 log10 copies/ml (8).

In conclusion, the results of the present study show that all
underestimations of VL observed with the first version of CTM
have been successfully and clearly corrected in the upgraded

CTM version 2.0. Although not all HIV strains in circulation
were studied, these results demonstrate good reliability of the
Cobas TaqMan v2.0 technique.
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