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HIV-1 RNA viral load has become the major biological marker for disease prognosis and outcome of antiretroviral therapy in the
f HIV-infected individuals. The aim of this study was to compare the performance of the new CE marked NucliSens EasyQ HI
ith NucliSens HIV-1 QT assay (reference method). NucliSens EasyQ HIV-1 (EasyQ) couples nucleic acid sequence-based am

NASBA) with real-time detection using molecular beacons utilizing the NucliSens EasyQ analyzer. NASBA is a sensitive, iso
ranscription-based amplification system designed specifically for the detection of RNA targets. There was significant correlationr = 0.878
< 0.0001) between the two different assays in the analysis of clinical samples and the frequency of concordant results (log differ
as 74%. The two assays detected HIV-1 RNA in 81 specimens, and neither detected (below the lower detection limit, 400 co
ucliSens HIV-1 QT and 500 IU/ml for EasyQ) HIV-1 RNA in 12 specimens. Three clinical specimens had detectable HIV-1 RN

he EasyQ only, and two specimens had detectable HIV-1 RNA using the NucliSens HIV-1 QT only. The EasyQ procedure can a
linical 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
he 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.
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. Introduction

HIV-1 and HIV-2 are two related viruses that cause
cquired immunodeficiency syndrome (AIDS) in humans.
IV-1 causes the majority of HIV infections worldwide. HIV-
can be further subdivided into three distinct groups (major,
; new, N; and outlier, O) based on nucleotide sequence dif-

erences. Group M can be further divided into at least nine
enetically distinct subtypes or clades A–J (Peeters, 2000). In
sia, three major HIV-1 subtypes (B, C and CRF01AE) are
ominant. In China, diverse HIV-1 strains have been identi-
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fied. For example, subtype B, C, CRF01AE and CRF08BC
are circulating in individuals who acquired HIV infecti
sexually, while subtypes CRF08BC and CRF07BC have
been detected in intravenous drug abusers. However,
HIV epidemic among paid blood donors in Henan and H
provinces of China, HIV-1 subtype B is the most comm
(Ruxrungtham et al., 2004).

One study examined the fate of 180 homosexual men
whom serial plasma specimens had been collected for
than 10 years (Mellors et al., 1996). In this group, the vira
load proved to be a significantly more powerful predi
of long-term survival than the CD4+ cell count, which h
been used since the start of the epidemic. Therefore, mo
lar techniques that measure plasma HIV RNA concentr

166-0934/$ – see front matter © 2005 Elsevier B.V. All rights reserved.
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(viral load) are used increasingly for the management of HIV-
1 disease.

Three major methodologies have been described for the
direct quantification of viral load: (1) branched-chain DNA
(bDNA) signal amplification (Pachl et al., 1995) (com-
mercially available as VERSANT® HIV-1 RNA 3.0 Assay
(bDNA) test, Bayer Diagnostics, Emeryville, CA), (2) reverse
transcriptase-polymerase chain reaction (Mulder et al., 1997)
(RT-PCR; commercially available as AMPLICORTM HIV-1
MONITOR Test version 1.5, Roche Molecular Diagnostics,
Pleasanton, CA), and (3) nucleic acid sequence-based
amplification (van Gemen et al., 1993) (NASBA; commer-
cially available as NucliSensTM HIV-1 QT test, bioḾerieux
Inc., Boxtel, Netherlands). The results of the three assays
correlate highly, in addition to being sensitive and accurate
(Murphy et al., 2000). 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 assays (Ginocchio
et al., 2003; Murphy et al., 2000). The NucliSens HIV-1 QT is
a NASBA with end-point electro-chemiluminesence (ECL)
detection (Deiman et al., 2002). Further refinement has led
to the development of the CE marked NucliSens EasyQ HIV-
1—a combination of NASBA amplification and real-time
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2. Materials and methods

2.1. Study samples

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
informed consent was obtained prior to the collection of
samples.

Ninety-eight whole-blood samples were determined to be
HIV-1 antibody positive using the Vironostika® HIV Uni-
Form II plus O (bioḾerieux, 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,
1200× 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
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etection using molecular beacons utilizing the NucliS
asyQ analyzer (van Beuningen et al., 2001; Leone et
998).

NASBA is a sensitive, isothermal, transcription-ba
mplification system specifically designed for the detec
f RNA targets (Blank et al., 2002; Collins et al., 2002). It is
pecific for RNA-based virus in the presence of DNA ba
round. It makes use of the simultaneous enzymatic acti
f avian reverse transcriptase, ribonuclease H and bac
hage T7 RNA polymerase (Compton, 1991; Deiman et a
002).

Molecular beacons are hairpin-shaped molecules
n internally quenched fluorophore whose fluoresc

s restored upon binding to a target nucleic acid (Tyagi
nd Kramer, 1996). Molecular beacons have been u

n various areas of nucleic acid research, such as s
ucleotide polymorphism detection and allele discrim

ion (Kostrikis et al., 1998). In the EasyQ, there are tw
ifferent molecular beacons. One molecular beacon, sp

or the wild type HIV-1, is labeled with carboxyfluore
eine (FAM) while the other molecular beacon, spe
or the calibrator, is labeled with carboxy-X-rhodam
ROX).

Quantification of viral load with the NucliSens Eas
IV-1 is determined using a data reduction algorithm

he HIV-1 assay software provided with the detection
em hardware (Weusten et al., 2002a, 2002b). In this study
he new EasyQ assay was compared with a reference m
NucliSens HIV-1 QT) using clinical samples and BBI HIV
NA standard panels.
rozen and thawed up to three times without significant lo
IV-1 RNA (supplier’s instruction booklet). Plasma samp
ere assayed with the NucliSens HIV-1 QT (bioMérieux,
rance) within two weeks of collection. However, the Ea
ssay was conducted up to one year after sample colle

.1.2. HIV-1 RNA panels
To characterize the performance of the EasyQ assay

ous RNA test panels were obtained and evaluated.

1) BBI HIV-1 RNA Qualification Panel: The BBI HIV
1 RNA Qualification Panel QRD702 (BBI Diagno
tics, Boston Biomedica Company, West Bridgewa
MA, USA), is a six-member panel with various co
centrations of HIV-1 subtype B RNA (range = <50–8×
104 copies/ml).

2) BBI HIV-1 RNA Clade Performance Panel: The B
HIV-1 Clade Performance Panel PRD201 (BBI Di
nostics) comprises eight aliquots of HIV-1 virus fro
tissue culture representing HIV-1 group M clades A
inclusive. Each virus culture was quantified by e
tron microscopy and assigned a genotype by sequen
The cultures were diluted to approximately 5× 104 virus
particles/ml in defibrinated human plasma negative
HIV-1 RNA. One aliquot of panel diluent was includ
as a negative control.

.2. Quantification of HIV-1 RNA

.2.1. NucliSens HIV-1 QT assay
Nucleic acid isolation, amplification and detection

lasma HIV-1 RNA were performed according to
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manufacturer’s instructions provided with each assay
kit.

2.2.2. NucliSens EasyQ HIV-1 assay
Nucleic acid isolation was performed as for the HIV-1

QT assay except that EasyQ calibrator was added instead
of NucliSens HIV-1 QT calibrator. Amplification and
detection were performed by adding 10�l of primer solution
containing synthetic primers, synthetic molecular beacon
probes, nucleotides, dithiothreitol, KCl and MgCl2 (Refer
to package insert) to a tube containing 5�l purified nucleic
acid extract. The mixture was incubated for 2 min in a
NucliSens EasyQ Incubator (bioḾerieux, France) at 65◦C
and subsequently cooled to 41◦C for 2 min. To each tube,
5�l enzyme solution was added. The tubes were sealed
with eight-well strip caps (BIOzym TC, Landgraaf, The
Netherlands), the reagents mixed and transferred back to the
Incubator for 2 min at 41◦C. All tubes were then transferred
to a 41◦C temperature controlled NucliSens EasyQ Analyzer
(bioMérieux, France). The tubes were read 120 times for
fluorophores with an interval of 30 s using a FAM filter set
(485/530 nm) and a ROX filter set (590/645 nm).

2.2.3. Quantification method
The NucliSens EasyQ Director Software (bioMérieux,

France) quantified the HIV-1 RNA in each sample automat-
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2.5. Reproducibility and sensitivity studies

According to the supplier’s instruction booklet, the
limit of detection is 176 copies/ml (NucliSens HIV-1 QT,
linear dynamic range from 51 to 5,390,000 copies/ml)
and 357 IU/ml (EasyQ, linear dynamic range from 50 to
3,000,000 IU/ml) when the sample input volume is 1 ml. The
studies were assessed using BBI HIV-1 RNA Qualification
Panel QRD702 (01–06) and BBI HIV-1 RNA Clade Perfor-
mance PRD201-02 (10-fold serially diluted in Rnase-free
water). Each sample (0.2 ml) was assayed five times in trip-
licate by EasyQ.

2.6. Statistical analysis

All data analyses were performed using log10 transformed
values. According to the EasyQ supplier’s instruction book-
let, one copy in NucliSens HIV-1 QT is equivalent to one IU
in EasyQ.

Linear regression analysis was used to correlate the lin-
ear relationship between the assay values. The correlation
coefficient between the NucliSens HIV-1 and EasyQ was
determined using SPSS version 10.0 (SPSS Inc., Chicago,
IL). The extent of agreement between the two assays was
also analyzed (Bland and Altman, 1999).
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cally. Briefly, a curve fit analysis method was used to fit
uorescent curves. The parameters fitted were fluores
t time zero, reaction constant and three parameters
escribe NASBA amplification and the binding of the mo
lar beacons. The log of the RNA transcription rate of
ample was compared with the log of the RNA transcrip
ate of the internal control and to the initial log10 input
mount of the internal control. After correction for the ba
arameters, the number of HIV-1 copies was calcula
ll samples were classified as valid, invalid, positive
egative based on tolerances of the fit parameter, res
rror and minimal fluorescence increase (van Beuningen e
l., 2001).

.3. Determination of clinical sensitivity

The clinical sensitivity of the NucliSens assays
ssessed by testing 98 specimens from patients. Sa

rom these patients might contain variable copy numbe
IV-1 RNA or no detectable HIV-1 RNA due to success
ntiretroviral therapy. Plasma (0.2 ml) from each speci
as evaluated by EasyQ and NucliSens HIV-1 QT. It sh
e noted that 1 ml is the sample size recommended b
anufacturer.

.4. Detection and quantification of HIV-1 clades A–H

Each member of the nine-member performance p
clades A–H and diluent negative control) was tested
ith the NucliSens HIV-1 QT and EasyQ.
. Results

.1. Clinical sensitivity

Ninety-eight clinical specimens were evaluated with
ucliSens HIV-1 QT and EasyQ assays (Table 1). The limit
f detection is 400 copies/ml in NucliSens HIV-1 QT (Bremer
t al., 2000) and 500 IU/ml in EasyQ (Table 3). Both assay
etected HIV-1 RNA in 81 specimens, and neither dete
below the lower detection limit) HIV-1 RNA in 12 spe
mens. Three clinical specimens had intermediate H
NA copy number (1500, 2100 and 5700 IU/ml, resp

ively) when assayed with the EasyQ only, and two sp
ens had low and intermediate HIV-1 RNA copy numb

170 and 1800 copies/ml, respectively) when assayed
he NucliSens HIV-1 QT only.

The HIV-1 RNA copy number of the 81 positive co
rol samples as measured by EasyQ was plotted again
easured by the NucliSens HIV-1 QT assay (Fig. 1). The cor-

able 1
ensitivity of the NucliSens HIV-1 QT and NucliSens EasyQ HIV-1 as

ucliSens HIV-1 QT NucliSens EasyQ HIV-1

Positive <LDLa

ositive 81 2
LDLa 3 12
a Below lower detection limit (400 copies/ml in NucliSens HIV-1 QT a
00 IU/ml in NucliSens EasyQ HIV-1).
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Fig. 1. Concordance of quantitative results obtained by tested with
NucliSens EasyQ HIV-1 and NucliSens HIV-1 QT at NCAIDS/STD.

relation coefficient (r) was 0.878, (P < 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 points can be
represented by the equation of the line (y = 0.8993x + 0.7471).

A Bland–Altman plot (Bland and Altman, 1999; Fig. 2) of
the data indicated that the mean difference between EasyQ
against NucliSens HIV-1 QT was 0.28, while the standard
deviation of the mean difference was 0.41 (upper limit to
lower limit: 0.54 to−1.1, with 95% confidence intervals).
Sixty-one (75%) of the results were concordant (difference
in log10 IU/ml, <0.5) between the two assays. The relatively
tight clustering of the data points indicates a high degree of
correlation between the two assay methods. The NucliSens
HIV-1 QT values were greater than the EasyQ in 76 out of
81 specimens analysed.
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o

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

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 (∼4.7 log10 or 5× 104 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
were highly comparable. The difference between the copy
numbers detected with the two assays from clade A to clade
H was less than 0.5 log. Both assays appeared to underes-
timate the HIV-1 RNA copy number of subtypes A and C
(>1 log than the expected viral particles). Plasma diluent was
negative for HIV-1 RNA with both assays.

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
EasyQ system. The mean assay value was 3.25± 0.28
(QRD702-04), 4.18± 0.15 (QRD702-05) and 5.06± 0.16
(QRD702-06) log10 IU/ml, respectively. QRD702-02 and
QRD702-01 were below the lower detection limit (<LDL).
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ig. 2. Comparison between NucliSens EasyQ HIV-1 and NucliSens H
T by Bland–Altman plot. The plot displays the differences vs. the m
f the same sample measured by two different techniques. Horizonta

ndicate the mean difference plus and minus two times the standard de
f the differences.
ith QRD702-03, only two out of five separate assays g
uantifiable data (Table 3). With Panel RRD201, the me
ssay value was 5.30± 0.30 (stock), 4.16± 0.34 (1/10 dilu

ion), 3.10± 0.30 (1/100 dilution) and <LDL (1/1000 dilu
ion) log10 IU/ml. The coefficient of variation (CV) range
rom 3.0 to 9.5%.

According to the EasyQ manufacturer’s specification
ut-off for HIV-1 RNA quantification is 25 IU/ml (using
.0 ml sample input) and the 95% detection rate is 357 IU
1.0 ml input). However, in this study, 0.2 ml input samp
ere routinely used. Under these conditions, the sen

ty of the EasyQ was 200 IU/ml (QRD702-03) and the 9
etection rate was 500 IU/ml (PRD201-02 1/100 diluti
Table 3).

. Discussion

The results from this comparative study show that the
cal sensitivity of the EasyQ assay and the NucliSens H
T assay were comparable. Of the 98 clinical samples te

hree samples that had HIV-1 RNA below the limit of det
ion using the NucliSens HIV-1 QT were positive by Eas
n contrast, two samples with HIV-1 RNA below the limit
etection using the EasyQ were positive by NucliSens H
T only. Due to the limited sample size available for test

hese five discordant samples were not retested. It is po
hat all these samples had low viral loads such that each
as operating close to its limit of detection (400 copies

or NucliSens HIV-1 QT; 500 IU/ml for EasyQ). In additio
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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 genotypea NucliSens EasyQ HIV-1 (log 10 IU/ml) NucliSens HIV-1 QT (log 10 copies/ml) Mean difference

Clade A 3.32 2.93 0.39
Clade B 5.05 5.23 −0.19
Clade C 3.67 3.76 −0.09
Clade D 5.28 5.11 0.16
Clade E 4.45 4.81 −0.37
Clade F 4.56 4.85 −0.29
Clade G 5.11 4.87 0.24
Clade H 4.52 4.89 −0.37
Panel diluent <LDLb <LDLb NAc

a Each positive sample represents a dilution of virus culture to approximately 4.7 log 10 or 5× 104 virus particles per ml in defibrinated human plasma
negative for HIV-1 RNA.

b Below lower detection limit.
c Not applicable.

Table 3
NucliSens EasyQ HIV-1 assays precision estimates using BBI HIV-1 RNA Qualification Panel QRD702

HIV-1 RNA
member IDa

Nominal mean
value (log IU/ml)

Results of five separate assays (log IU/ml)b Tested mean value
(log IU/ml)

S.D. (log IU/ml)c

QRD702-06 4.90 4.79 5.05 5.16 5.16 5.12 5.06 0.16
QRD702-05 4.00 4.10 4.10 4.11 4.14 4.46 4.18 0.15
QRD702-04 3.00 3.42 2.80 3.52 3.34 3.17 3.25 0.28
QRD702-03 2.30 <LDL <LDL <LDL 2.98 2.69 NAd NAd

QRD702-02 <1.67 <LDL <LDL <LDL <LDL <LDL NA d NAd

QRD702-01 <1.67 <LDL <LDL <LDL <LDL <LDL NA d NAd

PRD201-02 4.67 5.10 5.17 5.35 5.08 5.79 5.30 0.30
1/10 dilutione 3.67 3.92 3.95 4.24 4.18 4.50 4.16 0.24
1/100 dilutione 2.67 2.89 3.00 3.32 2.82 3.50 3.10 0.30
1/1000 dilutione 1.67 <LDL <LDL <LDL <LDL <LDL NA d NAd

a BBI HIV-1 RNA Qualification Panel QRD702 (06 titer = 4.9 log or 8× 104 copies/ml; 05 titer = 4 log or 1× 104 copies/ml; 04 titer = 3 log or 1000 copies/ml;
03 titer = 2.3 log or 200 copies/ml; 02 and 01 titer = <1.67 log or <50 copies/ml) and BBI HIV-1 RNA Clade Performance PRD201-02 (titer = 4.67 log or
50,000 copies/ml).

b Value of each run is the mean (n = 3).
c S.D. calculated from five runs per sample.
d Not applicable.
e Dilutions from the stock virus PRD201-02.

the lower sample input (0.2 ml rather than 1 ml) might lower
sensitivity and reproducibility of the two assays. Thus, it is
recommended to use the standard input sample.Figs. 1 and 2
demonstrate the high correlation (r = 0.878) of the data pro-
duced using the two different assay methods. The frequency
of concordant results (log difference <0.50) for the 81 clini-
cal specimens in our study was 74% (60/81), which suggests
that the assays can be used interchangeably.

Using a commercially prepared panel representative of
group M clades A–H (Table 2), both assays provided quan-
tification of viral load to within 0.5 log. The EasyQ assay, in
particular, demonstrated reproducible quantification of non-
subtype B isolates in contrast to other assays (Hoesley et al.,
2002). A precise determination of viral load is very impor-
tant for the long-term monitoring of patients on anti-retroviral
therapy, as it reveals the efficacy of the treatment being admin-
istered and may help clinical decision making with respect

to drug selection and dose. Comparing the observed values
with the expected values among the different clades (each
clade has 4.7 log virus particles as determined by electron
microscopy), the observed value of both assays was underes-
timated (1.0 log) with subtypes A and C. From information
supplied by the manufacturer of the BBI clade panel, we
averaged the HIV-1 copy number determined by three dif-
ferent detection technologies (VERSANT HIV-1 RNA 3.0
Assay (bDNA) test, NucliSensTM HIV-1 QT test and COBAS
AMPLICORTM HIV-1 MONITOR Test version 1.5). The
mean HIV-1 RNA copy number for subtypes A and C are
3.41 log and 4.00 log, respectively. Compared with these
mean values, both NucliSens assays in this study provided
quantification of viral load to within 0.5 log. The problem of
underestimation of copy number might be related to some
property of the reference samples. Standardization of refer-
ence samples for assessment of HIV-1 RNA concentration
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has been controversial. The agreement between the viral par-
ticle counts and RNA content was poor (Nolte et al., 1998).
Therefore, it is suggested that a range of reference samples
should be analyzed in conjunction with any assay system
used. InTable 3, the coefficient of variation (CV) 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). As with any molecular assay, the precision
increases as the concentration of the analyte increases.

This study showed that the convenience of the EasyQ assay
method was superior to that of the NucliSens HIV-1QT assay
method. The EasyQ assay was able to quantify the viral load
in 48 clinical samples from nucleic acid extraction to analy-
sis of results within 6 h. In contrast, the same operator using
the NucliSens HIV-1 QT assay can handle a maximum of
20–30 samples per day. The increase in sample throughout,
together with the rapid and accurate diagnosis, makes the
EasyQ method particularly suited for use in routine HIV test-
ing centers.

The NucliSens EasyQ is a closed system comprising a
real-time NASBA amplification step with automated data
analysis. No post-amplification steps are required. The con-
venience and decreased workload for laboratory person-
nel translate directly to cost savings and increased sample
throughput. The risk of contamination is decreased with the
EasyQ assay method, as the tubes containing the amplifi-
cation product remain sealed throughout the analysis. With
t step
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a higher viral load than chronic HIV-1 infected adults. This
feature also reduces the number of times incorrect tests are
ordered (AMPLICORTM HIV-1 MONITOR Test version 1.5,
standard test versus ultrasensitive test), eliminates the need
for reflex repeat testing, improves turnaround time for results
and is associated with significant savings in both technical
time and reagent costs.

A synthetic HIV-1 RNA internal calibrator provides con-
trol over the entire EasyQ procedure from the extraction to
detection. Variation in extraction efficiency does not affect
the WT to Q ratio prior to amplification. In the presence of
amplification inhibitory compounds, WT and Q are affected
to the same extent. The use of a synthetic internal calibrator
helps prevent false negative assay results. In addition, as no
external reference standard curve is required, 48 EasyQ reac-
tions can be used to detect 48 patient samples, increasing the
cost-effectiveness of the assay.

In summary, the primer and probe sequences of the CE
marked EasyQ assay have been further optimized and the
detection technique has been upgraded from an ECL-based
end-point detection to real-time detection with molecular
beacons. The improved assay gives comparable quantita-
tive results compared with NucliSens HIV-1 QT assays. The
EasyQ assay together with the NucliSens EasyQ analyzer
offers a rapid, high precision and reliable new system for the
real-time detection of HIV-1 RNA.
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he NucliSens HIV-1 QT assay method, a hybridization
nvolving the amplicons and probes is required. In the
ucliSens methods, the viral load of each sample is c

ated automatically and displayed by the computer. A
eport can be printed immediately. Technical staff are
nvolved in any data manipulation that may decrease lab
ory throughput and potentially contribute to error.

During the evaluation, two reactions were invalidated
ucliSens EasyQ software on the NucliSens EasyQ Ana
ecause of poor amplification and a discontinuous ampl

ion curve (data not shown). The two samples were rete
nd acceptable results obtained. In the presence of inhib
mplification efficiency will be adversely affected. Un

hese circumstances, the wild-type RNA (WT) and cali
or (Q) amplification curve will not reach the plateau ph
nd the result will be invalid. When stringent quality con
easures are observed valid results are accurate and re
The linear range of the EasyQ assay is between 50

,000,000 HIV-1 RNA IU/ml (manufacturer’s specificatio
his dynamic range is approximately 0.5 log greater than
f the VERSANT HIV-1 RNA 3.0 Assay (bDNA) test an
MPLICORTM HIV-1 MONITOR Test version 1.5, respe

ively (Peter and Sevall, 2004). The ability to quantify HIV-1
NA over a 5 log span using a single test format is a sig

cant feature of the EasyQ assay, particularly when test
ariety of patient populations with a wide range of viral loa
his is an important asset when a normal clinical labora

est run includes samples from newly diagnosed untre
atients, patients with histories of multiple drug failures
ediatric patients (Shearer et al., 1997), who generally hav
.
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