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Abstract

HIV-1 RNA viral load has become the major biological marker for disease prognosis and outcome of antiretroviral therapy in the treatment
of HIV-infected individuals. The aim of this study was to compare the performance of the new CE marked NucliSens EasyQ HIV-1 assay
with NucliSens HIV-1 QT assay (reference method). NucliSens EasyQ HIV-1 (EasyQ) couples nucleic acid sequence-based amplificatior
(NASBA) with real-time detection using molecular beacons utilizing the NucliSens EasyQ analyzer. NASBA is a sensitive, isothermal,
transcription-based amplification system designed specifically for the detection of RNA targets. There was significant carreta8a@8,(
P<0.0001) between the two different assays in the analysis of clinical samples and the frequency of concordant results (log difference <0.5
was 74%. The two assays detected HIV-1 RNA in 81 specimens, and neither detected (below the lower detection limit, 400 copies/ml for
NucliSens HIV-1 QT and 500 IU/ml for EasyQ) HIV-1 RNA in 12 specimens. Three clinical specimens had detectable HIV-1 RNA using
the EasyQ only, and two specimens had detectable HIV-1 RNA using the NucliSens HIV-1 QT only. The EasyQ procedure can analyze 4€
clinical samples within 6 h. The coefficient of variation of EasyQ ranged from 3.0 to 9.5% (3% at 4.9 log; 5.7% at 3.7 log; 9.5% at 2.7 log).
The new assay is shown to be a rapid, convenient, and reliable procedure for HIV-1 RNA viral load monitoring.
© 2005 Elsevier B.V. All rights reserved.

Keywords: NucliSens EasyQ HIV-1; NucliSens HIV-1 QT; NASBA; HIV-1 RNA; Molecular beacons

1. Introduction fied. For example, subtype B, C, CREAE and CRF08BC
are circulating in individuals who acquired HIV infection
HIV-1 and HIV-2 are two related viruses that cause sexually, while subtypes CRFIBC and CRFOBC have
acquired immunodeficiency syndrome (AIDS) in humans. been detected in intravenous drug abusers. However, in the
HIV-1 causes the majority of HIV infections worldwide. HIV-  HIV epidemic among paid blood donors in Henan and Hubei
1 can be further subdivided into three distinct groups (major, provinces of China, HIV-1 subtype B is the most common
M; new, N; and outlier, O) based on nucleotide sequence dif- (Ruxrungtham et al., 2004
ferences. Group M can be further divided into at least nine  One study examined the fate of 180 homosexual men from
genetically distinct subtypes or clades AR&éters, 2000In whom serial plasma specimens had been collected for more
Asia, three major HIV-1 subtypes (B, C and CREAE) are than 10 yearsNellors et al., 199% In this group, the viral
dominant. In China, diverse HIV-1 strains have been identi- load proved to be a significantly more powerful predictor
of long-term survival than the CD4+ cell count, which had
* Corresponding author. Tel.: +852 2356 7033; fax: +852 2330 2085. ~ D€€n used since the start of the epidemic. Therefore, molecu-
E-mail address: willis.ko@as.biomerieux.com (L.-S. Ko). lar techniques that measure plasma HIV RNA concentration
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(viral load) are used increasingly for the management of HIV- 2. Materials and methods
1 disease.

Three major methodologies have been described for the?-1- Study samples
direct quantification of viral load: (1) branched-chain DNA
(bDNA) signal amplification Rachl et al., 1996 (com-
mercially available as VERSANT HIV-1 RNA 3.0 Assay
(bDNA) test, Bayer Diagnostics, Emeryville, CA), (2) reverse
transcriptase-polymerase chain reactidulder et al., 199y
(RT-PCR; commercially available as AMPLICO® HIV-1
MONITOR Test version 1.5, Roche Molecular Diagnostics,
Pleasanton, CA), and (3) nucleic acid sequence-base
amplification fan Gemen et al., 1993NASBA; commer-
cially available as NucliSeA¥ HIV-1 QT test, bioMerieux
Inc., Boxtel, Netherlands). The results of the three assays
correlate highly, in addition to being sensitive and accurate
(Murphy et al., 200p However, all three methods are
relatively labour intensive and post-amplification steps are
required.

NucliSens HIV-1 QT is both FDA approved and CE
marked. It performed well in multicenter evaluation com-
pared with other commercially available assa@npcchio
etal., 2003; Murphy et al., 2000The NucliSens HIV-1 QT is
a NASBA with end-point electro-chemiluminesence (ECL)
detection Deiman et al., 200R Further refinement has led
to the development of the CE marked NucliSens EasyQ HIV-
1—a combination of NASBA amplification and real-time
detection using molecular beacons utilizing the NucliSens
EasyQ analyzenan Beuningen et al., 2001; Leone et al.,
1998.

NASBA is a sensitive, isothermal, transcription-based
amplification system specifically designed for the detection
of RNA targets Blank et a!., 20_02; Collins et al., 20Dat is 2.1.2. HIV-I RNA panels
specific for RNA-based virus in the presence of DNA back- To characterize the performance of the EasyQ assay, var-
ground. It makes use of the simultaneous enzymatic activitiesjous RNA test panels were obtained and evaluated.
of avian reverse transcriptase, ribonuclease H and bacterio-

S (1) BBI HIV-1 RNA Qualification Panel: The BBI HIV-
ggg%e T7 RNA polymeras€pmpton, 1991; Deiman et al., 1 RNA Qualification Panel QRD702 (BBI Diagnos-

Molecular beacons are hairpin-shaped molecules with tics, Boston Biomedica Company, West Bridgewater,

. MA, USA), is a six-member panel with various con-
an internally quenched fluorophore whose fluorescence : _
) o : : centrations of HIV-1 subtype B RNA (range =<50x8
is restored upon binding to a target nucleic aciyagi

10* copies/ml).
and Kramer, 1996 Molecular beacons have been used ) pg’yiv/1 RNA Clade Performance Panel: The BB
in various areas of nucleic acid research, such as single

nucleotide polymorphism detection and allele discrimina- HIV-1 Clade Performance Panel PRD201 (BBI Diag-

tion (Kostrikis et al., 1998 In the EasyQ, there are two OOSUCS) comprises e|ght aliquots of HIV-1 virus from
) o tissue culture representing HIV-1 group M clades A-H,
different molecular beacons. One molecular beacon, specific

for the wild type HIV-1, is labeled with carboxyfluores- L?g:]urﬂ;é%i?h ;’::gzscsli“t#;z ;Vazngtjanélgeiebigiﬁ;
ceine (FAM) while the other molecular beacon, specific by 9 9 ype by seq 9:

for the calibrator, is labeled with carboxy-X-rhodamine Thelcultures-were.d |Igted o apprommatelyao“vwgs
(ROX). particles/ml in defibrinated human plasma negative for

Quantification of viral load with the NucliSens EasyQ HIV-1 RNA.' One aliquot of panel diluent was included
HIV-1 is determined using a data reduction algorithm in as a negative control.
the HIV-1 assay software provided with the detection sys- , 5 Quantification of HIV-1 RNA
tem hardwareWWeusten et al., 2002a, 20021n this study,
the new EasyQ assay was compared with a reference metho@.2.1. NucliSens HIV-1 QT assay
(NucliSens HIV-1 QT) using clinical samples and BBI HIV-1 Nucleic acid isolation, amplification and detection of
RNA standard panels. plasma HIV-1 RNA were performed according to the

2.1.1. Clinical trial site/clinical samples

The clinical trial was conducted at the National AIDS
Reference Laboratory of the National Center for AIDS/STD
Control and Prevention, Chinese Center for Disease Control
and Prevention, Beijing, People’s Republic of China. All
studies were performed with institutional approval and
dinformed consent was obtained prior to the collection of
samples.

Ninety-eight whole-blood samples were determined to be
HIV-1 antibody positive using the VironostiRaHIV Uni-
Form Il plus O (bioMerieux, France) assay. The positive
diagnosis was confirmed by Western blot analysis (HIV Blot
2.2, Genelabs Diagnostics, Singapore). The samples were
obtained from ethnic Chinese donors located in Beijing,
Yunnan and Henan provinces of China and were collected
by venipuncture into evacuated tubes containing tripotas-
sium ethylenediamine tetra-acetate (Sigma Chemical Co.,
St. Louis, MO, USA). Tubes were centrifuged (20 min,
1200x g) and cell-free plasma was removed and immedi-
ately frozen in cryogenic vials (Nalge Nunc International,
Roskilde, Denmark) at 20°C, or preferably at-70°C (rec-
ommended by the manufacturer). Plasma samples could be
frozen and thawed up to three times without significant loss of
HIV-1 RNA (supplier’s instruction booklet). Plasma samples
were assayed with the NucliSens HIV-1 QT (biéNeux,
France) within two weeks of collection. However, the EasyQ
assay was conducted up to one year after sample collection.
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manufacturer’'s instructions provided with each assay 2.5. Reproducibility and sensitivity studies
kit.
According to the supplier's instruction booklet, the

2.2.2. NucliSens EasyQ HIV-1 assay limit of detection is 176 copies/ml (NucliSens HIV-1 QT,

Nucleic acid isolation was performed as for the HIV-1 linear dynamic range from 51 to 5,390,000 copies/ml)
QT assay except that EasyQ calibrator was added insteacand 357 IU/ml (EasyQ, linear dynamic range from 50 to
of NucliSens HIV-1 QT calibrator. Amplification and 3,000,000 IU/ml) when the sample input volume is 1 ml. The
detection were performed by addingd0of primer solution studies were assessed using BBI HIV-1 RNA Qualification
containing synthetic primers, synthetic molecular beacon Panel QRD702 (01-06) and BBI HIV-1 RNA Clade Perfor-
probes, nucleotides, dithiothreitol, KClI and MgGRefer mance PRD201-02 (10-fold serially diluted in Rnase-free
to package insert) to a tube containing|Surified nucleic water). Each sample (0.2 ml) was assayed five times in trip-
acid extract. The mixture was incubated for 2min in a licate by EasyQ.
NucliSens EasyQ Incubator (bigieux, France) at 65C
and subsequently cooled to 4@ for 2 min. To each tube,
5wl enzyme solution was added. The tubes were sealed

with eight-well strip caps (BIOzym TC, Landgraaf, The | data analyses were performed usinglggansformed

Netherlands), the reagents mixed and transferred back to thg, 5 jes. According to the EasyQ supplier’s instruction book-
Incubator for 2min at 41C. All tubes were then transferred ot gne copy in NucliSens HIV-1 QT is equivalent to one 1U

to a41°C temperature controlled NucliSens EasyQ Analyzer j, EasyQ.
(bioMérieux, France). The tubes were read 120 times for | jhear regression analysis was used to correlate the lin-
fluorophores with an interval of 30s using a FAM filter set g rejationship between the assay values. The correlation

2.6. Statistical analysis

(485/530 nm) and a ROX filter set (590/645 nm). coefficient between the NucliSens HIV-1 and EasyQ was
) ) determined using SPSS version 10.0 (SPSS Inc., Chicago,
2.2.3. Quantification method IL). The extent of agreement between the two assays was

The NucliSens EasyQ Director Software (bieNeux, also analyzedland and Altman, 1999
France) quantified the HIV-1 RNA in each sample automat-
ically. Briefly, a curve fit analysis method was used to fit the
fluorescent curves. The parameters fitted were fluorescenc%_ R
at time zero, reaction constant and three parameters that
describe NASBA amplification and the binding of the molec-
ular beacons. The log of the RNA transcription rate of the

sample was compared with the log of the RNA transcription Ninety-eight clinical specimens were evaluated with the

rate of the internal control and to the initial lgginput NucliSens HIV-1 QT and EasyQ assafiakle 3. The limit
amount of the internal control. After correction for the batch e\ i1 is 400 copies/mlin NucliSens HIV-1 Brémer
parameters, the number of HIV-1 copies was caIcuIated.et al., 2000 and 500 IU/ml in EasyQTable 3. Both assays
All samples were classified as valid, invalid, positive, or detec;ted HIV-1 RNA in 81 specimens, and neither detected
negative based on tolerances of the fit parameter, residual(below the lower detection limit) HIV-,l RNA in 12 spec-
error and minimal flugrescence increaser( Beuningen et imens. Three clinical specimens had intermediate HIV-1
al., 2009. RNA copy number (1500, 2100 and 5700 IU/ml, respec-
tively) when assayed with the EasyQ only, and two speci-
mens had low and intermediate HIV-1 RNA copy numbers

- . ) (170 and 1800 copies/ml, respectively) when assayed with
The clinical sensitivity of the NucliSens assays was . NucliSens HIV-1 QT only.

assessed by testing 98 specimens from patients. Samples
from these patients might contain variable copy numbers of
HIV-1 RNA or no detectable HIV-1 RNA due to successful

antiretroviral therapy. Plasma (0.2 ml) from each specimen
was evaluated by EasyQ and NucliSens HIV-1 QT. It should
be noted that 1 ml is the sample size recommended by the 22!

esults

3.1. Clinical sensitivity

2.3. Determination of clinical sensitivity

The HIV-1 RNA copy number of the 81 positive con-
trol samples as measured by EasyQ was plotted against that
measured by the NucliSens HIV-1 QT ass&ig( 1). The cor-

Sensitivity of the NucliSens HIV-1 QT and NucliSens EasyQ HIV-1 assays
manufacturer. : :
NucliSens HIV-1 QT NucliSens EasyQ HIV-1
2.4. Detection and quantification of HIV-1 clades A—H Positive <LDL2
Positive 81 2
Each member of the nine-member performance panel<LDL? 3 12

(clades A—H and diluent negative control) was tested once a gelow lower detection limit (400 copies/ml in NucliSens HIV-1 QT and
with the NucliSens HIV-1 QT and EasyQ. 500 IU/ml in NucliSens EasyQ HIV-1).
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y = 0.8993x + 0.7471
R*=0.7724
4 The EasyQ assay was compared with the NucliSens HIV-
1 QT assay for the detection and quantification of HIV-1
RNA derived from a panel of samples containing HIV-
1 (~4.7log or 5x 10*virus particles/ml) from group M
clades A—H Table 2. Both assays were able to detect and
quantify HIV-1 RNA derived from the eight clades. Over-
all, the HIV-1 RNA copy numbers obtained with both assays
2 were highly comparable. The difference between the copy
numbers detected with the two assays from clade A to clade
H was less than 0.5log. Both assays appeared to underes-
timate the HIV-1 RNA copy number of subtypes A and C
(>1log than the expected viral particles). Plasma diluent was

Fig. 1. Concordance of quantitative results obtained by tested with negative for HIV-1 RNA with both assays.
NucliSens EasyQ HIV-1 and NucliSens HIV-1 QT at NCAIDS/STD.

3.2. Detection and quantification of HIV-1 clades A-H

EasyQ HIV-1 in log 1U/ml

-

1 2 3 4 5 6 7 8
HIV-1 QT in log copies/ml

3.3. Reproducibility and sensitivity studies

Overall precision was determined in a reproducibility
study using BBI HIV-1 RNA Qualification Panel QRD702
(01-06) and BBI HIV-1 RNA Clade Performance PRD201-
‘:02 (10-fold serially diluted in Rnase-free water) with the

relation coefficient £) was 0.878, £ <0.0001) indicating a
significant correlation between the HIV-1 RNA copy number
determined by the two NucliSens assays. From linear regres
sion analysis of the same data, 77.2% of the data pointscan b
represented by the equation of the lipe0.8993 +0.7471).  =asyQ system. The mean assay value was 8228

A Bland—Altman plot Bland and Altman, 199%ig. 2) of (QRD702-04), 4.1&0.15 (QRD792'05) and 5.650.16
the data indicated that the mean difference between EasyQ(QRDmZ'OG) logo U/, respectively. Q,RD?OZ,'OZ and
against NucliSens HIV-1 QT was 0.28, while the standard QRD702'01 were below the Iower_ detection limit (<LDL).
deviation of the mean difference was 0.41 (upper limit to With QRD?OZ-OS, only two QUt of five separate assays gave
lower limit: 0.54 to—1.1, with 95% confidence intervals). quantifiable dataTable 3. With Panel RRD201, the mean

Sixty-one (75%) of the results were concordant (difference assay value was 5'?90'3§|(SF0C|()’ 461& 0.34 (/1/ 10 dlcle;
in logip IU/mI, <0.5) between the two assays. The relatively tion), 3.10+0.30 (1/100 dilution) and <LDL (1/1000 dilu-

tight clustering of the data points indicates a high degree of ']Eion) ?glolg/;ng/- The coefficient of variation (CV) ranged
correlation between the two assay methods. The NucliSens rom 3.0 10 9.5%.
HIV-1 QT values were greater than the EasyQ in 76 out of

81 specimens analysed.

According to the EasyQ manufacturer’s specification, the
cut-off for HIV-1 RNA quantification is 25 IU/ml (using a
1.0 ml sample input) and the 95% detection rate is 357 [U/ml
(2.0 ml input). However, in this study, 0.2 ml input samples
were routinely used. Under these conditions, the sensitiv-

1.50 ity of the EasyQ was 200 IU/ml (QRD702-03) and the 95%
. . * detection rate was 500 IU/ml (PRD201-02 1/100 dilution)
1.00+ (Table 3.
i) <
£ 050, . +25D
o . .
E G . '0.: RS . 4. Discussion
= -0.50 1 e ::Q ’ag ; Mean The results from this comparative study show that the clin-
E ® 0". LN ical sensitivity of the EasyQ assay and the NucliSens HIV-1
JZ': =100 — o QT assay were comparable. Of the 98 clinical samples tested,
A5 three samples that had HIV-1 RNA below the limit of detec-
tion using the NucliSens HIV-1 QT were positive by EasyQ.
2.00 In contrast, two samples with HIV-1 RNA below the limit of

Average of EasyQ HIV-1 and HIV-1 QT

detection using the EasyQ were positive by NucliSens HIV-1
QT only. Due to the limited sample size available for testing,

Fig. 2. Comparison between NucliSens EasyQ HIV-1 and NucliSens HIV-1 056 five discordant samples were not retested. It is possible
QT by Bland—Altman plot. The plot displays the differences vs. the means

of the same sample measured by two different techniques. Horizontal lines thatallthese samples had low viral loads such that each assay

indicate the mean difference plus and minus two times the standard deviationWas operating close to its limit of detection (400 copies/ml
of the differences. for NucliSens HIV-1 QT; 500 IU/ml for EasyQ). In addition,
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Table 2

Results of BBI HIV-1 RNA Clade Performance Panel PRD201 detected by the NucliSens HIV-1 QT and NucliSens EasyQ HIV-1 assays
Group M genotyp® NucliSens EasyQ HIV-1 (log 10 1U/ml) NucliSens HIV-1 QT (log 10 copies/ml) Mean difference
Clade A 3.32 2.93 39
Clade B 5.05 5.23 —0.19
Clade C 3.67 3.76 —0.09
Clade D 5.28 5.11 Q06
Clade E 4.45 4.81 —-0.37
Clade F 4.56 4.85 —0.29
Clade G 5.11 4.87 .24
Clade H 4,52 4.89 -0.37
Panel diluent <LDP <LDLP NAS

a Each positive sample represents a dilution of virus culture to approximately 4.7 log 18 b&*%virus particles per ml in defibrinated human plasma
negative for HIV-1 RNA.

b Below lower detection limit.

¢ Not applicable.

Table 3

NucliSens EasyQ HIV-1 assays precision estimates using BBI HIV-1 RNA Qualification Panel QRD702

HIV-1 RNA Nominal mean Results of five separate assays (log IUfnl) Tested mean value  S.D. (log IU/mlf
member I} value (log IU/mI) (log IU/mI)

QRD702-06 200 4.79 5.05 5.16 5.16 5.12 5.06 0.16
QRD702-05 400 4.10 4.10 4.11 4.14 4.46 4.18 0.15
QRD702-04 00 3.42 2.80 3.52 3.34 3.17 3.25 0.28
QRD702-03 20 <LDL <LDL <LDL 298 2.69 NAd NAd
QRD702-02 <167 <LDL <LDL <LDL <LDL <LDL NA d NAd
QRD702-01 <167 <LDL  <LDL  <LDL <LDL  <LDL NA d NAd
PRD201-02 LH7 5.10 5.17 5.35 5.08 5.79 5.30 0.30
1/10 dilutior? 3.67 3.92 3.95 4.24 4.18 4.50 4.16 0.24
1/100 dilutiorf 2.67 2.89 3.00 3.32 2.82 3.50 3.10 0.30
1/1000 dilutiord 1.67 <LDL  <LDL  <LDL <LDL  <LDL NA d NAd

a BBI HIV-1 RNA Qualification Panel QRD702 (06 titer = 4.9 log 0s&L0* copies/ml; 05 tite= 4 log or 1x 10* copies/ml; 04 tite= 3 log or 1000 copies/ml;
03 titer=2.3log or 200 copies/ml; 02 and 01 titer=<1.67 log or <50 copies/ml) and BBl HIV-1 RNA Clade Performance PRD201-02 (titer=4.67 log or
50,000 copies/ml).

b Value of each run is the mean< 3).

¢ S.D. calculated from five runs per sample.

d Not applicable.

€ Dilutions from the stock virus PRD201-02.

the lower sample input (0.2 ml rather than 1 ml) might lower to drug selection and dose. Comparing the observed values
sensitivity and reproducibility of the two assays. Thus, it is with the expected values among the different clades (each
recommended to use the standard input sankjds. 1 and 2 clade has 4.7 log virus particles as determined by electron
demonstrate the high correlation=0.878) of the data pro-  microscopy), the observed value of both assays was underes-
duced using the two different assay methods. The frequencytimated (1.0 log) with subtypes A and C. From information
of concordant results (log difference <0.50) for the 81 clini- supplied by the manufacturer of the BBI clade panel, we
cal specimens in our study was 74% (60/81), which suggestsaveraged the HIV-1 copy number determined by three dif-
that the assays can be used interchangeably. ferent detection technologies (VERSANT HIV-1 RNA 3.0
Using a commercially prepared panel representative of Assay (0DNA) test, NucliSed¥ HIV-1 QT testand COBAS
group M clades A-HTable 2, both assays provided quan- AMPLICOR™ HIV-1 MONITOR Test version 1.5). The
tification of viral load to within 0.5log. The EasyQ assay, in mean HIV-1 RNA copy number for subtypes A and C are
particular, demonstrated reproducible quantification of non- 3.41log and 4.00log, respectively. Compared with these
subtype B isolates in contrast to other ass&j@esley et al., mean values, both NucliSens assays in this study provided
2002. A precise determination of viral load is very impor- quantification of viral load to within 0.5log. The problem of
tant for the long-term monitoring of patients on anti-retroviral underestimation of copy number might be related to some
therapy, asitreveals the efficacy of the treatment being admin-property of the reference samples. Standardization of refer-
istered and may help clinical decision making with respect ence samples for assessment of HIV-1 RNA concentration
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has been controversial. The agreement between the viral para higher viral load than chronic HIV-1 infected adults. This
ticle counts and RNA content was podidite et al., 1998 feature also reduces the number of times incorrect tests are
Therefore, it is suggested that a range of reference sample®rdered (AMPLICORM HIV-1 MONITOR Test version 1.5,
should be analyzed in conjunction with any assay system standard test versus ultrasensitive test), eliminates the need
used. InTable 3 the coefficient of variation (CV) of EasyQ for reflex repeat testing, improves turnaround time for results
ranged from 3.0 to 9.5% (3% at 4.9log; 5.7% at 3.7log; and is associated with significant savings in both technical
9.5% at 2.7 log). As with any molecular assay, the precision time and reagent costs.
increases as the concentration of the analyte increases. A synthetic HIV-1 RNA internal calibrator provides con-
This study showed thatthe convenience of the EasyQ assaytrol over the entire EasyQ procedure from the extraction to
method was superior to that of the NucliSens HIV-1QT assay detection. Variation in extraction efficiency does not affect
method. The EasyQ assay was able to quantify the viral loadthe WT to Q ratio prior to amplification. In the presence of
in 48 clinical samples from nucleic acid extraction to analy- amplification inhibitory compounds, WT and Q are affected
sis of results within 6 h. In contrast, the same operator using to the same extent. The use of a synthetic internal calibrator
the NucliSens HIV-1 QT assay can handle a maximum of helps prevent false negative assay results. In addition, as no
20-30 samples per day. The increase in sample throughoutexternal reference standard curve is required, 48 EasyQ reac-
together with the rapid and accurate diagnosis, makes thetions can be used to detect 48 patient samples, increasing the
EasyQ method particularly suited for use in routine HIV test- cost-effectiveness of the assay.
ing centers. In summary, the primer and probe sequences of the CE
The NucliSens EasyQ is a closed system comprising amarked EasyQ assay have been further optimized and the
real-time NASBA amplification step with automated data detection technique has been upgraded from an ECL-based
analysis. No post-amplification steps are required. The con-end-point detection to real-time detection with molecular
venience and decreased workload for laboratory person-beacons. The improved assay gives comparable quantita-
nel translate directly to cost savings and increased sampletive results compared with NucliSens HIV-1 QT assays. The
throughput. The risk of contamination is decreased with the EasyQ assay together with the NucliSens EasyQ analyzer
EasyQ assay method, as the tubes containing the amplifi-offers a rapid, high precision and reliable new system for the
cation product remain sealed throughout the analysis. With real-time detection of HIV-1 RNA.
the NucliSens HIV-1 QT assay method, a hybridization step
involving the amplicons and probes is required. In the both
NucliSens me_thods, the v_iraI load of each sample is calcu- Acknowledgements
lated automatically and displayed by the computer. A test
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