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Abstract

The Nuclisens EasyQ HIV-1 v1.1 assay (Biomerieux) is a real-time detection method combined with NASBA technology designed to mea-
sure plasma HIV-RNA. Its performance was assessed in 1008 clinical specimens collected from individuals infected with clade B (774) and non:
B (234) HIV-1 variants at four European laboratories. The results were compared with those obtained using three other commercial viral load as
says: Cobas Amplicor Monitor HIV-1v1.5 (Roche), Versant HIV-1 RNA assay (Bayer) and Nuclisens HIV-1 QT (Biomerieux). Overall, the lin-
earity, specificity and reproducibility of the EasyQ assay was comparable with that from the other tests. The correlation cédffieteradn
methodologies was 0.85 for Amplicor; 0.87 for Versant; and 0.91 for Nuclisens. The specificity of the assay was 99.4%. Of note, Versant missec
17% of specimens with non-B subtypes which could be detected by EasyQ, while Amplicor provided similar results than EasyQ. HIV-1 group O
specimens were only detected by the EasyQ assay. In conclusion, the performance of the EasyQ assay seems to be similar to that of other HI\
viral load tests currently on the market, but it is more sensitive than Versant for HIV-1 non-B subtypes and shows a wider dynamic range thar
Amplicor. Moreover, as itincorporates the advantage of real-time detection procedures, it facilitates high throughput and short turnaround time
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction 2003), there is increasing concern about the quality of patient
care, which may be compromised by inaccurate viral load
The measurement of human immunodeficiency virus type determinations. Therefore there is a growing need for more
1 (HIV-1) RNA in plasma allows accurate prediction of the sensitive, high throughput viral load assays for HIV-infected
clinical outcome in a given patient as well as permits assess-individuals Gallant, 2000.
ment of the efficacy of antiretroviral therapigSdnnick et Several methods are commercially available for the quan-
al., 2000; Yeni et al., 2004Due to the increased number of titative detection of HIV-1 RNA in plasmaMurphy et al.,
patients and sampling frequency, there is a constant deman®000. These assays use technologies based upon either sig-
for more rapid testing of specimens from individuals infected nal amplification (e.g., the Versant HIV-1 RNA assay) or tar-
with HIV. Moreover, since the prevalence of infections due get amplification, such as the Amplicor HIV-1 Monitor and
to non-B subtypes is growing rapidly in Europgédiguin et the NucliSens HIV-1 QT assays. The performance character-
al., 2003; Parry et al., 200Aand in the United States (Hanna, istics of an assay, including its dynamic range, lower limit of
detection, accuracy, specificity, reproducibility and the abil-
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In this study, the performance of the NucliSens EasyQ
HIV-1 assay, the first commercially available real-time nu-
cleic acid-based test for HIV-1 RNA measurement in routine

55

(BioMerieux, Boxtel, The Netherlands). For the other assays,
the nucleic acid was isolated according to the manufacturer’s
instructions.

diagnostic laboratories, was described. The assay uses the Three different viral load tests were used as refer-

NASBA amplification technology followed by real-time de-
tection with molecular beacon3yagi and Kramer, 1996;
Van Beuningen, 2001; Weusten et al., 202

2. Materials and methods
2.1. Sites

The evaluation of the NucliSens EasyQ HIV-1 assay
(EasyQ assay) was performed at the following four differ-
ent laboratories: Sanquin, Division CLB, Amsterdam, The
Netherlands (site 1), CHU St Eloi, Montpellier, France (site
2), CHU Hotel Dieu, Nantes, France (site 3) and Hospital
Carlos lll, Madrid, Spain (site 4).

2.2. Panels and controls

ence to compare the results obtained with EasyQ HIV-
1 (BioMerieux), whose detailed principles have been de-
scribed elsewherevVén Beuningen, 2001; Weusten et al.,
2002. These assays were: (1) VERSARHIV-1 RNA v3.0
(Bayer), which requires 1 ml of plasma. The UQL and LLQ
are 500,000 copies/ml (5.7 log) and 50 copies/ml (1.7 log),
respectively Erice et al., 200 (2) COBAS AMPLICORM
HIV-1 MONITOR v1.5 (Roche), which requires 0.5 ml of
plasma. The UQL and LLQ are 75,000 copies/ml (4.88 log)
and 50 copies/ml (1.7 log), respectiveSun etal., 1998 and
(3) Nuclisens HIV QT (Biomerieux), with has a dynamic
range from 50 copies/ml (1.71og) to 3,000,000 copies/ml
(6.4810g) and uses 1 ml of plasm@ifocchio et al., 2003

For the Nuclisens EasyQ assay, primers and probes are
designed based on well-consengadjregion of HIV-1. Dur-
ing the amplification process there is a constant growth in
the concentration of amplicons to which the beacon can bind
while generating a fluorescence signal. The overall fluores-

Negative control samples (pooled human plasma) and pos-cence curve contains kinetic information on both, amplicon

itive controls containing 15,000, 1500 and 300 copies of HIV-
1 RNA (HXB2) were prepared by Bioktieux and provided

formation and beacon binding. The quantitation is based on
assessing the amplicon formation rate from the viral RNA rel-

to the evaluating sites. Control samples were included in eachative to that from a fixed amount of calibrator RNA. The lin-

run of the assay.
2.3. Patient samples
A total of 774 randomly selected EDTA plasma samples

were collected from HIV-1 infected patients. Samples were
frozen at—80°C until their use. One milliliter was tested

with the EasyQ HIV-1 assay. In addition, each sample was

tested with the assay generally used for routine HIV-1 viral
load measurements at each laboratory.

2.4. Subtype samples

Panels 301, 302 and 201 containing different HIV-1 sub-

ear dynamic range of the assay runs from 50 IlU/ml (1.7 log)
to 3,000,000 IU/ml (6.48 logM{eusten et al., 20Q02Results
were expressed as International Units per ml (IU/ml) for the
EasyQ whereas it was HIV-RNA copies/ml for the rest of the
assays.

2.6. Specificity, linearity and sensitivity

The specificity of the EasyQ HIV-1 assay was assessed by
testing 441 plasma specimens from a low-risk blood donor
population (all donor samples were found to be non-reactive
for antibodies to HIV-1 nor HIV-2 using an FDA licensed
assay (Axsym, Abbott Laboratories, Chicago, IL).

The linearity and sensitivity of the assay were assessed on

types/groups were obtained from Boston Biomedica Incor- dilution series of an HIV-1 RNA control (subtype B). This

poration (BBI, West Bridgewater, MA, USA), Walter Reed secondary standard was diluted in HIV-negative plasma, re-
Army Institute of Research (WRAIR, Rockville, MD, USA)  sulting in the following concentrations: 25, 50, 100, 200, 400,
and from NIBSC (Potters Bar, UK). Information about each 1000, 3000, 10,000, 30,000, 100,000, 300,000, 1,000,000 and
panel is available at the web site for each institution. Each 3,000,000 IU/ml. Inputs were tested 12-fold at each site. To
panel consist of samples representing Group M, subtypesassess the effect of sample input volume on linearity and
A-K, and a negative control (panels BBI PRD201, PRD302; sensitivity, 1 and 2 ml of plasma were used for nucleic acid
WRAIR and NIBSC) and samples from HIV-1 group O (panel extraction.

BBI PRD301). In addition, a total of 234 clinical samples for

which the subtype/group already was known were obtained 2.7. Statistical analyses

from the sites participating in the study.

Data were logyg transformed prior to be analysed. Inter-
run, intra-run and total assay variations were derived from the
respective averages and standard deviations. Assay linearity

Nucleic acid extractions (for EasyQ HIV-1) from 1 or for Nuclisens EasyQ was assessed graphically by parallel line
2 ml of plasma were performed using the NucliSens Extractor analysis related to dilutions.

2.5. Viral load assays
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The 50% and 95% detection limits were estimated by a
probit analysis using SPSS version 9.0. Paired sartple
test statistics was used to compare the results obtained us-
ing two different assays. For concordance analyses between
two methods a linear regression analyses and the Bland and
Altman approachBKland and Altman, 1986wrere used.
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3.1. Specificity, sensitivity and dynamic range 1 ! ; : . :
1 2 3 4 5 6
I . Input (log 1U/mI

The specificity of the NucliSens EasyQ HIV-1 assay test- nput (log 1U/mi)
ing 441 HIV-negative plasmaspeumeng (_:C_)”eCted frc_)m blood Fig. 1. Linear dynamic range obtained at the four laboratory sites.
donors was 99.3%. There were three initially positive sam-

ples and only one was found to be repeatedly positive, with o
values always below 200 IU/m. (Fig. 2B). Most probably this is due to the fact that results ob-

The percentage-hit rate was determined at each input level [2in€d with Amplicor are given as copies/ml. EasyQ reports
Using probit analyses, the calculated 50% and 95% detection 'Y/ml.
limits using 1 ml sample inputwere 62 and 357 IU/ml, respec-  FOr EasyQand Versant, atotal of 176 (89%) concordant re-
tively. For 2 ml sample input, the detection limits were 36 and SUltS Were recordeg/€ 0.8704+0.47,R? =0.72) Fig. 2C).
141 1U/ml, respectively. Using 1 ml, the 50% and 95% detec- Most specimens yielding a positive result with either one of
tion rates for the HIV-1 QT assay, were 71 and 331 1U/ml these assays were found to be in the lower limit of the quan-
respectively. ' " ftitative range of these tests.

The EasyQ assay has a linear range from 50 to No significant differences between EasyQ and HIV-1 QT
3% 10f 1U/ml. Precision, defined as the standard deviation ©" Versant were observed between IU/mi versus copies/ml,
of the log-transformed values, was approximately 0.17 log whereas for the Amplicor a conversion factor of 0.51 should

units at concentrations above 1000 IU/ml, and 0.26 log units °€ Used to calculate IU/ml from copies/ml.
for values lower than 1000 IU/ml.
Quantitative results obtained by different lots and sites 3.3. HIV-1 subtype detection and quantitation
were similar, showing a good inter-lot and inter-site repro-
ducibility of the EasyQ assay (ség. 1). The results testing panels with non-B subtypes are shown
inFig. 3. Allisolates from HIV-1 group M subtypes A—H were
3.2. Correlation between EasyQ HIV-1 and other assays detected by the EasyQ assay. Overall, the results obtained
were similar to those obtained using the other three reference
Table 1 summarizes the concordance agreement be-assays, although the Amplicor yielded the highest values.
tween EasyQ and other viral load assays, including the The performance of the different viral load assays on
Nuclisens HIV-1 QT (Biomerieux) (HIV-1 QT), branched distinct HIV-1 subtypes was further investigated by testing
DNA (Versant HIV-1 RNA v3.0; Bayer), and Cobas Am- clinical samples identified as group M subtypes A—H and J,
plicor HIV-1 Monitor v1.5 (Roche);(Amplicor). Concor- and HIV-1 group O from patients in regular follow-up at the
dant results comparing EasyQ and HIV-1 QT were obtained four clinical sites. A large proportion of these specimens had
in 255/268 samples (95%), and showed a good correlationbeen collected from subjects receiving antiretroviral therapy.
(y=0.827%+0.5109,R°=0.83) Fig. 2A). Concordant re- The EasyQ results were compared in parallel with those ob-
sults were obtained in 276/309 (89%) of samples comparing tained using Amplicor or Versant at sites 2 and 4, respectively
EasyQ assay and Amplicoy £ 0.81%+ 0.2585R2=0.75). (Table 2. The total number of samples detected by EasyQ
Overall, the EasyQ provided lower values than the Amplicor resulted to be similar to that recognised using Amplicor. In

Table 1
Concordance between the results using Nuclisens EasyQ HIV-1 assay and other commercial viral load assays
HIV-1QT (N=268) Versantl=197) Amplicor N=309)
Positive Negative Positive Negative Positive Negative
EasyQ
Positive 138 11 141 12 185 11
Negative 2 117 9 35 22 91

EasyQ, Nuclisens EasyQ (Biomerieux); HIV-1 QT, Nuclisens HIV-1 QT (Biomerieux); Versant, branched DNA (Versant HIV-1 RNA v3.0; Bayer); Amplicor,
Cobas Amplicor HIV-1 Monitor v1.5 (Roche).
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g contrast, Versant detected a significantly lower number of
¢ -0.50 these samples than the EasyQ; up to 17% of samples mea-
o -1.00 sured by EasyQ were missed by Versant.
g -1.50 Finally, HIV-1 group O specimens were detected by
0 00 - EasyQ and were missed by Amplicor and Versant detected

2.50 a lower proportion of them. Quantitative values should be
(B) Average Amplicor/EasyQ compared with an optimized gquantitative assay.
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% 6D - " . w of HIV-infected patients, and important decisions are taken
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@ 0.00 - = I = about initiation or change in antiretroviral therapy based on
: -0.50 { = ~ HIV-RNA copy numbers Rozniak et al., 2003; Yeni et al.,

L] .

& -1.00 — 2009. The suppression of plasma HIV-RNA to undetectable

-1.50 levels (below 50 copies/ml) is required for preventing viral
(C) Average EasyQ/Versant rebound and development of drug resistance in subjects un-

Fia. 2. Diff betu val load val btained ing EasyQ der antiretroviral therapyHavlir et al., 2000; Raboud et al.,
19. <. Dirterences between viral load values obtainea comparing £asy . T . . .
with Amplicor (A). Versant (B) and HIV-1QT (C). The mean difference 1998. The availability of viral load tests with a reliable and

(purple line) and plus and minus two standard deviations are shown (green SENSItVE “m't_ of detect!o_n is crucial for this purpose.
and blue lines). Values were expressed as log HIV-RNA copies/ml for Ver-  The analytical and clinical performance of the EasyQ HIV-
sant, HIV-QT and Amplicor and as log HIV-RNA IU/ml for EasyQ. 1v1.1 assay was evaluated at four different laboratories. The

Table 2
Comparison of the proportion of samples detected by EasyQ, Amplicor and Versant at sites 2 and 4
HIV subtype Site 2 Site 4

No. of tested Amplicor (%) EasyQ (%) No. of tested Versant (%) EasyQ (%)
A 28 28 (100) 26 (93) 14 7 (50) 12 (86)
B 47 47 (100) 44 (94) 17 11 (65) 17 (100)
C 7 6 (86) 5(71) 11 4 (36) 6 (54)
D 4 4 (100) 4 (100) 2 1 (50) 2 (100)
E 8 8 (100) 7 (88) - - -
F 3 3(100) 3 (100) 2 2 (100) 1 (50)
G 15 15 (100) 15 (100) 46 25 (54) 26 (58)
H 1 1 (100) 1 (100) 2 1 (50) 1 (50)
J 2 2 (100) 2 (100) 2 2 (100) 2 (100)
AlC — - - 1 0 0
F/B - - - 3 1(33) 1(33)
HIV-1 group O 6 0 3(50) 13 4 (31) 9 (69)
Total 121 114 (94) 110 (91) 113 58 (51) 77 (68)
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total number of tests performed during this multicentre eval- took only 90 min with approximately 30 min hands-on time.
uation was large, of approximately 4000, which represented This aspect may be particularly attractive for diagnostic lab-
over 140 testruns. The overall percentage of initial invalid re- oratories, in which many samples need to be processed in a
sults was 2% (data not shown). Upon repeated amplification short period of time.
and detection of these invalid samples, the majority of them  In summary, the performance of the EasyQ HIV-1 assay
provided a valid result that was used for further calculations. seems to be similar to that of other HIV-1 viral load assays
The performance of the EasyQ in terms of sensitivity, lin- currently on the market, although the assay shows a better
earity, reproducibility and specificity was comparable to that performance than Versant when testing HIV-1 non-B sub-
obtained using other viral load assays currently used in clin- types and a wider dynamic range than Amplicor. Moreover,
ical practice Brambilla et al., 2001; Murphy et al., 2000; since the technique is fully internally calibrated and based
Nolte et al., 1998; Vandamme et al., 1998 he sensitiv- upon real-time amplification and detection, that permits a
ity was similar to that of the HIV-1 QT assay, using either high throughput, and a short turnaround time, which may
50% or 95% detection limits. The 95% detection limit ob- represents a significant advantage for clinical laboratories.
tained with EasyQ HIV-1 was in line with the 95% detection
limit previously reported for the Amplicor assa$yn et al.,
1998, and was better than that reported for the Versant assayReferences
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