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Plasma human immunodeficiency virus RNA in 491 clinical specimens was measured by LCx. There was a
strong correlation with the results provided by other methods (r2 values of 0.93 with Cobas-Monitor version 1.5
and of 0.95 with Quantiplex version 3.0). However, values were uniformly higher with LCx than with Quan-
tiplex when non-B subtypes were tested.

The measurement of human immunodeficiency virus (HIV)
RNA in plasma allows accurate prediction of the clinical out-
come in a given patient as well as monitoring of the effect of
antiretroviral treatment (9). There are several commercially
available assays for the quantitation of HIV RNA. The reverse
transcription (RT)-PCR (Cobas-Monitor; Roche) and the
branched-DNA assay (Quantiplex; Bayer) are among the most
frequently used (2, 11). None of them, however, is suitable for
the accurate detection and quantitation of HIV type 1 (HIV-1)
variants distinct from subtype B (5). Since the prevalence of
infections with non-B subtypes is growing in Europe (3, 10)
and the United States (1), there is increased concern about the
possibility of inaccurate viral load determinations. It is hoped
that viral load tests will detect and quantitate accurately all
genetically divergent HIV-1 strains.

In this study, we have evaluated the performance of a new
viral load test, the Abbott LCx quantitative assay, for the mea-
surement of HIV-1 in plasma from subjects carrying different
HIV-1 variants. The inter- and intrarun reproducibilities of the
assay, its specificity and linearity, and its ability to detect and
accurately quantitate specimens from subjects infected with
non-B subtype HIV-1, including group O viruses, were evalu-
ated. Finally, a comparison with the results obtained by use of
Cobas-Monitor version 1.5 (11) and Quantiplex version 3.0 (2)
was performed. Both assays have a detection limit of 50 copies/
ml.

Plasma samples were randomly collected from HIV-1-sero-
positive patients attending two clinical centers in Madrid,
Spain. Ten specimens taken from HIV-1-infected patients and
two samples taken from the BBI HIV-1 RNA quantification
panel (Boston Biomedica Inc., West Bridgewater, Mass.) were
tested in triplicate on four separate days. The estimated HIV
RNA concentration spanned the dynamic range of LCx, as
determined by using the 0.2-ml procedure (detection limit of
178 HIV RNA copies/ml). The intraassay, interassay, and total
assay variabilities were assessed. The same lot of LCx reagent
and the same controls were used throughout the complete re-
producibility study. The same technician performed all the runs.

Human EDTA-treated plasma samples from 41 healthy do-
nors found to be negative for antibodies to HIV-1 or HIV-2 by
an enzyme immunoassay (Abbott) were obtained from a blood
bank. All samples were tested by LCx by using the 1.0-ml
procedure (detection limit of 50 HIV RNA copies/ml). Initially
reactive samples were tested twice by LCx and another viral
load test.

Samples obtained from an HIV-1-infected patient carrying
high levels of plasma HIV RNA and culture supernatants from
cells infected with the BRU and BLA strains of HIV-1 were
serially diluted fivefold in seronegative plasma and in culture
medium, respectively. Then, they were tested in parallel by
using LCx and Quantiplex.

A total of 362 plasma samples were selected for the com-
parative analysis of LCx and the other viral load assays (all of
them were tested with Quantiplex and 101 were tested with
Cobas-Monitor). The 1.0-ml protocol of LCx was used for the
comparative analyses. Moreover, 64 samples from 24 HIV-1-
infected patients carrying group M non-B subtypes (15 A, 10 C,
2 F, 35 G, and 2 H) and 24 samples from 5 HIV-1 group
O-infected patients were examined. Viruses from all individu-
als included in this study had been previously genetically char-
acterized (3, 4, 7, 8).

Viral burden in samples from HIV-1 group O-infected pa-
tients was assessed by using a p24 antigen test which has a
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TABLE 1. Precision of LCx using the 0.2-ml sample
extraction procedure

Specimen
(n � 12)

Mean copies/ml SD (% CVa)

Log No. Intrarun Interrun Total

2171 2.62 561 0.36 (13.8) 0.17 (6.5) 0.34 (13.0)
1970 2.95 1,243 0.46 (15.7) 0.07 (2.4) 0.39 (13.1)
Panel 3 3.17 1,772 0.24 (7.5) 0.19 (5.9) 0.30 (9.5)
2199 3.25 2,262 0.25 (7.7) 0.19 (5.7) 0.28 (8.5)
2201 3.94 9,456 0.09 (2.2) 0.15 (3.9) 0.18 (4.5)
2186 4.16 15,577 0.12 (2.9) 0.11 (2.7) 0.17 (4.0)
Panel 4 4.59 39,792 0.06 (1.4) 0.02 (0.5) 0.07 (1.5)
1971 4.77 61,769 0.07 (1.6) 0.09 (2.0) 0.12 (2.6)
2203 5.62 470,242 0.18 (3.1) 0.15 (2.6) 0.23 (4.1)
1974 5.70 536,872 0.17 (2.9) 0.03 (0.5) 0.14 (2.4)
2205 6.62 4,280,114 �0.01 (0.7) 0.08 (1.2) 0.09 (1.4)

a CV, coefficient of variation.
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sensitivity of 2 to 5 pg/ml (Murex, Dartford, United Kingdom)
and MUPROVAMA, a noncommercial RT-PCR assay based
on the simultaneous amplification of overlapping fragments of
a single HIV RNA target sequence in a single reaction (6).

Assay linearities for LCx and Quantiplex were assessed
graphically by parallel-line analysis related to dilution factor.
Averages were statistically compared by using the paired t test.
Linear regression and correlation analyses were used to deter-
mine assay relationships. Qualitative analyses comparing the
number of samples with fewer or more than 50 HIV RNA
copies/ml in different methods (LCx, Quantiplex, and Cobas-
Monitor) were carried out by using a concordance method
based on the � index.

The inter-and intrarun reproducibilities were assessed by
using specimens that were tested once in four different runs.
Total variation ranged from 1.37% � 0.09% to 13.06% �
0.39% (Table 1). A greater variation was noted in the range of
2.62 to 2.95 log copies/ml, near the lower limit of quantitation
of the LCx assay (2.25 log copies/ml).

The overall specificity of the LCx assay was 97.5%. One of 41
HIV-seronegative blood donor samples was found repeatedly
positive, although it yielded a small number of HIV RNA
copies. Initial testing of that particular sample gave a result of
121 copies/ml, and the retest gave a result of 69 copies/ml. The
presence of HIV antibodies was ruled out by enzyme immu-
noassay and Western blot testing as well as in follow-up sam-
ples collected after 6 months.

Serially diluted culture supernatants were quantitated in
parallel by using LCx and Quantiplex. Excellent parallel-line
linearity was observed across all dilutions assayed (Fig. 1). A
strong correlation between both tests was noted (R � 0.98).
However, HIV RNA values determined by LCx were uni-
formly higher (0.21 log unit, on average) than those deter-
mined by Quantiplex, although the difference was not statisti-
cally significant.

The 362 clinical samples selected for the comparison study
were from individuals infected with HIV-1 subtype B. Most of
these individuals had been exposed to antiretroviral drugs. The
results obtained with all three assays were strongly correlated.
Overall, 64.8% of the samples could be quantitated by both
LCx and Quantiplex. Figure 2a shows a plot of the respective
results. The fitted regression line is described by the equation
y � 1.0287 x � 0.1246 (r2 � 0.95). The estimated intercept was
0.1246, with a standard error of 0.04. The slope was 1.0287,
with a standard error of 0.012. This value differs slightly from
the ideal value of 0.0 at the 0.05 level of confidence.

The comparative performance of the LCx and Cobas-Mon-
itor assays was examined with 101 specimens. Overall, 73.3%
of the specimens could be quantitated by both assays. LCx and
Cobas-Monitor differed, on average, by 0.19 log copy/ml (0.12
to 0.27 log copy/ml; 95% confidence interval) and were not
significantly different, as determined by a paired t test (P �
0.275). Figure 2b shows the scatter plot for LCx versus Cobas-
Monitor. The linear regression equation for log HIV RNA

FIG. 1. Linear comparison between LCx and Quantiplex.
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copies per milliliter was y � 1.093 x � 0.118 (r2 � 0.93; R �
0.965), which represents the best fit in our study.

A qualitative comparison based on the lower limit (�50 HIV
RNA copies/ml) showed a concordance of 88% between LCx
and Quantiplex, with a � index of 72%. Thirty-four samples
found positive by LCx were found negative by Quantiplex, and
9 samples found positive by Quantiplex were found negative by
LCx. In both situations, positive values did not reach statisti-
cally significant differences. When we compared LCx with Co-
bas-Monitor, we obtained a concordance of 93%, with a �
index of 79%. Only five samples found positive by Cobas-
Monitor were found negative by LCx, and only two samples
found positive by LCx were found negative by Cobas-Monitor.

A total of 88 specimens belonging to non-B subtypes were
tested by using the LCx 0.2-ml protocol. The results obtained
for 64 specimens carrying group M non-B subtypes were com-
pared with those obtained by using Quantiplex. The results
obtained for the remaining 24 specimens, obtained from group
O-infected persons, were compared with those generated by
using an in-house RT-PCR, MUPROVAMA (6), as well as by
using a quantitative p24 antigen test.

Of the 64 non-B subtype specimens, 41 (67.2%) were quan-

titated by LCx, whereas Quantiplex quantitated 29 (45.3%)
(P � 0.05). Of note, 19 samples below the limit of detection of
LCx (178 copies/ml) were drawn from subjects on antiretrovi-
ral therapy, which might have truly suppressed viral replication
in those subjects. In addition, viral loads in LCx tended to be
higher than those in Quantiplex. Differences above 0.5 log unit

FIG. 2. Correlation between LCx and Quantiplex (a) and Cobas-Monitor (b).

TABLE 2. Results obtained for quantifying HIV-1 non-B
subtypes using LCx and Quantiplex

HIV-1
subtype

No. of samples

% Discordance
(�0.5 log unit)Total

From
patients
receiving
treatment

Detected by:

LCx BDNA

A 15 4 12 8 27
C 10 9 4 3 40
F 2 1 1 2 100
G 35 20 23 15 26
H 2 1 1 1 50

Total 64 35 (55%) 41 (64%) 29 (45%) 36
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were seen in 36% of the total specimens, 40% of the subtype
C specimens, and about 26% of the subtype A and G speci-
mens (Table 2).

Of the HIV-1 group O specimens, 23 of 24 could be quan-
titated by LCx. Viral loads ranged from 178 copies/ml to nearly
100,000 copies/ml. Using MUPROVAMA and a quantitative
p24 antigen assay, similar information was obtained with re-
spect to viral burden in each sample (Table 3).

In conclusion, the performance of LCx was found to be
satisfactory and comparable to that of the latest versions of
current viral load assays for testing HIV-1 subtype B speci-
mens. However, LCx showed a greater efficiency for measuring
plasma viremia in subjects carrying other HIV-1 variants, in-
cluding group O viruses.
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TABLE 3. Positive results for testing HIV-1 group O specimens
using LCx, a p24 antigen assay, and a noncommercial RT-PCR assay

Patient

No. (rangea) of samples

Total

From
patients
receiving
treatment

Detected by:
Noncommercial
RT-PCR assayLCx p24 antigen

assay

1 3 0 3 (3.6–3.8) 3 (15–37) 3
2 12 10 12 (3.1–4.9) 12 (10–265) 12
3 6 5 6 (3.2–4.5) 5 (0–110) 6
4 2 1 1 (�2.2–4.2) 0 (0) 1
5 1 1 1 (3.6) 0 (0) 1

Total 24 14 23 (�2.2–4.9) 21 (0–265) 23

a Reported as log units for LCx and as picograms per microliter for the p24
antigen assay.
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