
JOURNAL OF CLINICAL MICROBIOLOGY, Apr. 2010, p. 1413–1416 Vol. 48, No. 4
0095-1137/10/$12.00 doi:10.1128/JCM.01409-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Evaluation of an Upgraded Version of the Roche Cobas
AmpliPrep/Cobas TaqMan HIV-1 Test for HIV-1

Load Quantification�

F. Damond,1* V. Avettand-Fenoel,2,3 G. Collin,1 B. Roquebert,1,4 J. C. Plantier,5 A. Ganon,2
D. Sizmann,6 R. Babiel,6 J. Glaubitz,6 M. L. Chaix,2,3 F. Brun-Vezinet,1,4

D. Descamps,1,4 and C. Rouzioux2,3

APHP, Laboratoire de Virologie, Hopital Bichat Claude Bernard, Paris, France1; APHP, Laboratoire de Virologie, Hopital Necker,
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Roche Molecular Diagnostics Ltd., Rotkreuz, Switzerland6

Received 20 July 2009/Returned for modification 19 October 2009/Accepted 22 January 2010

We evaluated the performance of the prototype Cobas AmpliPrep/Cobas TaqMan HIV-1 test, version 2.0,
using prospective and archived clinical samples initially underquantitated by the Cobas AmpliPrep/Cobas
TaqMan HIV-1 test. The performance of the new test was significantly improved, and the majority of the
underquantitation observed with the first-version test was eliminated.

Plasma HIV viral load quantification is a validated tool for
monitoring human immunodeficiency virus type 1 (HIV-1) in-
fection (7). In 2005, Abbott Molecular (Rungis, France) and
Roche Diagnostics GmbH (Mannheim, Germany) launched
CE-marked (European Community) tests with the automated
extraction of nucleic acids coupled to real-time PCR, giving a
broader linear range of quantification and fewer time-consum-
ing manipulations (2, 6, 9). For accurate viral load quantitation
by PCR, HIV genetic diversity poses a major difficulty, espe-
cially in patients infected by non-B subtypes (1, 4, 6, 10, 11). In
France, the frequency of naïve chronically infected patients
with non-B subtypes reached 42% in 2006 to 2007 (D. Des-
camps, M. L. Chaix, A. Storto, F. Barin, S. Pakianather, A. G.
Marcellin, M. Wirden, B. Masquelier, F. Brun-Vezinet, D.
Costagliola, and the ANRS AC11 Resistance Group, pre-
sented at the XVI Conference on Retroviruses and Opportu-
nistic Infections, Montreal, Canada, 8 to 11 February 2009).

Recently, we reported significant HIV-1 viral load discrep-
ancies between the Cobas AmpliPrep/Cobas TaqMan HIV-1
test (TaqMan 1; also termed CAP/CTM v1.0) and the Cobas
Amplicor HIV-1 Monitor test, version 1.5 (reference assay; also
termed CA/HIM v1.5). TaqMan 1 underquantified not only di-
vergent subtypes like CRF-02 but also subtype B isolates (5).
Reports on underquantitation spurred the development of a sec-
ond-generation real-time PCR assay, the Cobas AmpliPrep/
Cobas TaqMan HIV-1 test, version 2.0 (TaqMan 2; also termed
CA/CTM v2.0), which simultaneously amplifies and detects two
targets of the HIV-1 genome.

The aim of this study was to evaluate the performance of this
new prototype side by side with TaqMan 1. Results for both
tests were compared to data for the reference assay.

Two ANRS (Agence Nationale de Recherche sur le SIDA)
member virology laboratories in Paris, France (Bichat-Claude
Bernard and Necker Hospitals), performed the evaluation us-
ing a panel of archived samples and a prospective panel of
routine clinical plasma samples from the two ANRS virology
laboratories. The archived panel included 25 plasma samples,
stored at �80°C, for which the TaqMan 1 results previously
had deviated from the reference assay results by �0.5 log10 (5).
The prospective panel consisted of 263 routine plasma samples
with detectable HIV-1 viral load. All specimens were diluted in
HIV-1-negative plasma to generate about 5 ml, were aliquoted,
and were stored frozen until single use. Reagents were pro-
vided by Roche Molecular Diagnostics.

Analyses for the TaqMan tests were performed in the two
French laboratories, and the reference assay results were pro-
vided by Roche Molecular Diagnostics. Agreement between
the three assays was evaluated by Bland-Altman plots (3).
Underquantitation was defined as a greater-than �0.5 log10-
titer deviation from the reference test.

Among the 25 archived samples, the HIV-1 subtype distri-
bution was the following: A (n � 3), B (n � 9), F (n � 1), G
(n � 1), CRF02 (n � 10), and CRF06 (n � 1). The mean viral
load was 2.94, 3.94, and 3.77 log10 copies/ml for TaqMan 1,
TaqMan 2, and the reference assay, respectively (Fig. 1A, B, C,
and Table 1). Seventeen of the 25 specimens were confirmed as
underquantitated by more than 0.5 log10 in TaqMan 1 com-
pared to results for the reference test (�1 log10, n � 10; �0.5
to �1 log10, n � 7). Among these samples, all 17 differed from
the reference by less than �0.5 log10 in the new test. Five out
the 25 samples were underquantitated in a range of �0.3 to
�0.5 log10, and the underquantitation previously described was
not reproducible in this study for three samples (5).

Among the 263 prospective samples, HIV-1 subtypes were
available for 159 patients, and the distribution was A (n �
10), B (n � 66), C (n � 4), D (n � 4), F (n � 3), G (n � 5),
H (n � 1), J (n � 1), CRF01 (n � 6), CRF02 (n � 50),
CRF04 (n � 1), CRF05 (n � 1), CRF06 (n � 3), CRF12
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FIG. 1. Bland-Altman plots for comparisons between CAP/CTM
v1.0, CAP/CTM v2.0, and CA/HIM v1.5 in a panel of 25 archived
plasma samples. (A) Bland-Altman plot for the comparison between
CAP/CTM v1.0 and CA/HIM v1.5 in 25 archived samples. The broken
line indicates the mean log10 difference, and the dotted lines represent
the borders of the 95% confidence intervals (�2.29 and 0.62).
(B) Bland-Altman plot for the comparison between CAP/CTM v2.0
and CA/HIM v1.5 in 25 archived samples. The broken line indicates
the mean log10 difference, and the dotted lines represent the borders of
the 95% confidence intervals (�0.79 and 1.12). (C) Bland-Altman plot
for the comparison between CAP/CTM v1.0 and CAP/CTM v2.0 in 25
archived samples. The broken line indicates the mean log10 difference,
and the dotted lines represent the borders of the 95% confidence
intervals (�0.43 and 2.42).
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(n � 1), CRF18 (n � 2), and CRF36 (n � 1). Valid positive
results were obtained for 259 samples in all three tests (Fig.
2A, B, C, and Table 1). The mean viral load was 3.95, 4.16,
and 4.10 log10 copies/ml for TaqMan 1, TaqMan 2, and the
reference assay, respectively. Twenty-seven (10.4%) of the
259 samples were underquantitated with TaqMan 1 by more
than 0.5 log10 (�1 log10, n � 11; �0.5 to �1 log10, n � 16)
(Table 1). Nine of the 11 samples underquantitated by �1
log10 fell in a range of less than �0.5 log10 difference, and
2/11 fell in a range of �0.7 to �0.5 log10 difference in the
new test compared to results for the reference. Among the
16 samples underquantitated between �0.5 and �1.0 log10,
15 were within less than �0.5 log10 difference in the new
test. On the contrary, 7 of the 259 samples (2.7%) were
underquantitated with the reference test by more than 0.5
log10 (�1 log10, n � 1; 0.5 to 1 log10, n � 6) compared to the
results of TaqMan 1. Two samples not underquantitated by
TaqMan 1 showed titers of �0.55 and �0.66 log10 in the new
test.

This study evaluated a novel real-time PCR test for HIV-1
viral load quantification, TaqMan 2, side by side with the
previous version of the test and compared them to the refer-
ence assay. The new test includes primers and a probe for a
second highly conserved region of the HIV-1 genome (the 5�
long terminal repeat [5�LTR]) in addition to the gag primers
and probe of TaqMan 1 to address observed underquantita-
tion.

The performance of the new test was significantly im-
proved by resolving the majority of the underquantitation
seen in the previous test version. Underquantitation at low
frequency also occurred in the reference assay and is miti-
gated in the new test as well. Sequencing was achieved for
four of five samples underquantitated by �1 log10 in the
reference test compared results for the new test, and it
confirmed multiple mismatches in gag primers and probe-
binding regions of the reference test. As HIV-1 diversity and
viral recombination increase, these results underline the
importance of primer and probe design for viral load quan-
tification assays combined with novel concepts as the simul-
taneous amplification and detection of two HIV-1 targets. A
previous report already has shown that real-time PCR with
amplification within the 5�LTR region might bring better
quantification of some African viral strains than the refer-
ence assay (8). In addition, it emphasizes the need for the
surveillance of commercialized assays to ensure the accurate
viral load monitoring of HIV-1-infected patients.
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