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Comparison of the New Alere HIV
Combo with Alere Determine HIV-
1/2 Ag/Ab Combo in Acute Primo

and Established HIV Infections

Abstract

Background: Most human immunodeficiency virus (HIV) point-of-care tests detect
antibodies but not p24 antigen. Individuals with an acute or early primary HIV
infection have generally high viral loads, but do not produce antibodies yet. The first
4th generation rapid test — Alere Determine HIV-1/2 Combo test, disappointedly,
gave rarely positive p24-antigen results in acute or early infections. To improve the
sensitivity, a new test was developed: Alere HIV Combo test.

Methods and Findings: A pilot study should elucidate the performance of the new
Alere HIV Combo assay in comparison with Alere Determine HIV-1/2 Combo, and
with the reference method. Samples of HIV-1 and HIV-2 infections of patients,
who had not been under antiretroviral treatment before, were tested with both
the new Alere HIV Combo and the Alere Determine HIV-1/2 Combo. Results were
compared with Western blot and HIV viral loads from the reference laboratory.
Fifteen samples were from patients with established HIV-1 infections, and two
were of HIV-2; six samples were from acute or early primary HIV-1 infections.
Fifteen samples were of negative HIV status. Alere Determine HIV-1/2 Combo gave
correct results in established infections, where antibodies are produced, whereas
in primary infections only HIV-1 of Clade B reacted weakly at the p24-antigen site.
The new Alere HIV Combo assay reacted very well with all the positive samples of
all clades, also in acute or early primary infections.

Conclusions: The new Alere HIV Combo rapid test performs well in detecting anti-
HIV antibodies as well as p24-antigen.
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Introduction

Early diagnosis of acute human immunodeficiency virus (HIV)
infections by rapid screening tests allows quick information of
HIV status in patients presenting with unspecific symptoms, AIDS-
defining illnesses or for the prevention of spread in dedicated
primary care health centres. Particularly, individuals with an
acute or early primary HIV infection have high viral loads, making
them highly contagious.

Rapid tests are often used at health care facilities to guide
management [1]. For HIV infections rapid test systems are
available since 1996 [2]. Generally, positive results by test strips
analyses are obtained in late stage of HIV infection, where only
antibodies are present. However, the detection of acute or early
HIV infections with such systems is still a challenge [3].
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In 2009 the first 4th generation rapid test was introduced with the
combined determination of anti-HIV antibodies and p24 antigen.
The Alere Determine HIV-1/2 Ag/Ab Combo test is a lateral flow rapid
assay with anti-HIV-1, anti-HIV-2 and p24 antigen. Infections can be
detected five days earlier than with third generation assays [4,5].
However, cases of false negative screening results by the Determine
HIV-1/2 Ag/Ab Combo test were described in early manifestations
of infections [6,7]. Thus, Alere recently developed a new rapid HIV
Combo assay with the goal to improve the detection of p24 antigen.

The pilot study should elucidate the usefulness of the new 4th
generation Alere HIV Combo as HIV-screening test. It is compared
with the Alere Determine HIV-1/ Ag/Ab Combo and verified with
reference methods of Western blot and RNA determination.
Particular interest will be on the capability to detect acute or early
primary infections which contain only p24-antigen.
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Methods

HIV-screening with samples from our tertiary health care
institution was performed on Abbott Architect i2000SR with a 4th
generation HIV-1/2 and p24 Combo chemiluminescence assay.
Reactive results were confirmed according to the Swiss health
authorities [8] by the Swiss reference laboratory at the National
Centre of Retroviruses, University of Zurich, Switzerland. Samples
were stored at -20°C and negative and true positive samples
were chosen for comparison with both assays: Alere Determine
HIV-1/2 Ag/Ab Combo (CE-marked, REF 7D2646) and new Alere
HIV Combo (CE-marked, REF 7D2846). Tests were performed as
described by the manufacturer. Briefly, 50 ul of serum sample
was applied onto the sample pad, and results were read at the
reaction pad at 20 min to 40 min. No invalid results were seen.

Informed consent of the patients was not needed, as all samples
were from routine testing, and were re-tested anonymously in
this study. This is in accordance with the Ethic Committee of our
institution. Results were not revealed to the physician and thus
patient management did not change due to these results.

Results

Thirty-eight serum samples (Table 1), of which 23 had been
confirmed positive by the reference laboratory, were compared
with both rapid assays: the new Alere HIV Combo (REF 7D2846)
and Alere Determine HIV-1/2 Ag/Ab Combo (REF 7D2646). All
positive samples were from patients who were newly diagnosed
and not under Highly Active Anti-Retroviral Therapy (HAART),
except one with HIV-2.

Fifteen samples of established old HIV-1 infections reacted
correctly at the antibody sites with both rapid assays. However,
on the p24-antigen pad no reaction appeared, although HIV-
1 viral loads were up to 1.3x10° copies/ml. Only one case with
>107copies/ml showed a weak reaction with Alere Determine
HIV-1/2 Ag/Ab (Table 2). This fail of reactivity was probably due to
antibody-antigen complexes, as described by the manufacturer.

Only two samples with anti-HIV-2 antibodies could be tested, as
patients with HIV-2 infections are very rare in our region. Both
samples gave correct antibody bands with both Alere assays, but
no p24-antigen reactivity.

Six samples of patients with acute or early primary HIV-1
infection, with still absences of antibodies had HIV-1 viral loads
of >1.8x10° up to >107 copies/ml. Alere Determine HIV-1/2 Ag/
Ab Combo (REF 7D2646) gave very weak positive reactions at
the p24-antigen band in only three of six samples. These three
samples were of HIV-1 clade B. The non-reactive samples were
all non-B clades.

The new Alere HIV Combo (REF 7D2846) reacted well at the p24-
antigen site with all six samples. Some reactions were slightly
weaker than others, but still well visible. All tested HIV-1 clades
- B, C, CRFO1_AE and CRF02_AG - gave positive reactions.

Fifteen samples with negative HIV-status were analysed. Five of
them reacted weakly, and 10 samples were negative with Abbott
Architect HIV-1/2 Ag/Ab Combo. The weak reactive samples
had been negative in the confirmation assays. Both Alere rapid
assays gave negative results in all 15 cases, thus no false positive
reaction was recorded.
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Table 1 Number of samples tested and demographic data.

Established .
HIV-1 15 46 (min 29, max 66) 7/8
Established .
HIV-2 2 40 (min 38, max 42) 2/0
FELES el 6 35 (min 26, max60)  1/5
primary
Borderline .
. 5 55 (min 17, max 67) 1/4
reactive
Negative 10 38 (min 18, max 79) 5/5

*f: female, m: male

Discussion

The European guidelines for prevention and control of HIV
infections insist on the importance of developing new HIV testing
strategies aimed at difficult-to-reach high-risk persons [1]. The
problem of testing negative during the window-period between
infection and the production of antibodies with antibody-
detection based tests is still an issue. Since the introduction of the
4th generation rapid assay, more positive and earlier cases were
detected [5]. However, failures with the p24-antigen reactivity
in acute and early primary infections were alarmingly high [3,6].
A new rapid test became available — the new Alere HIV Combo,
which we tested in comparison with the older one.

Our results with the Alere Determine HIV-1/2 Ag/Ab Combo
showed good antibody reactivity, but some failures with the
p24-antigen detection, as described by others [3,5,6]. Anti-
HIV-1 or HIV-2 antibodies, when present, were detected, but the
appearances of p24-antigen bands were rare. Particularly missing
was the detection of p24-antigen in acute or early primary
infections. Only samples with HIV-1 of clade B gave very weak
reactions at the p24-antigen site, whereas non-B clade remained
negative, thus missing 50% of our primary infections. B clade
strains are prominent in Europe and United States, and non-B
clades in Africa and South East Asia [9,10]. Nonetheless, 57% of
our samples were of non-B clades, as by others [11], meaning
that assays with low affinity to non-B types miss an important
amount of infections even in our region.

Due to these unsatisfactory results, the manufacturer improved
the test, introducing an additional pad on the test strip, with a
non-revealed reagent, to disrupt antigen-antibody complexes
and improving the antigen site. Our collective showed with the
new Alere HIV Combo a test line with all the positive samples, i.e.
either at the antibody site in established HIV infections, or at the
p24-antigen site in acute or early primary cases.

Although the p24-antigen test line did not react when antibodies
were present, probably still due to antigen-antibody complexes,
this is not a problem in a screening assay, as the infection is
already detected by the demonstration of the antibody reaction.
However, further testing for confirmation by Western blot and
determination of RNA follow when a reactive HIV test result is found
[8]. More important was that the p24-antigen test line appeared in
all cases of primary infections, where antibodies had not yet been
produced. This was seen with the tested HIV-1 clades B, C, CRFO1_AE
and CRF02_AG, but whether this holds true for all clades will have
to be further tested. Therefore, the new Alere HIV Combo detected
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Table 2 Comparison of the new Alere HIV Combo with the Alere Determine HIV-1/2 Combo, and results of confirmatory assays from the reference

laboratory
anti-
anti-HIV-1 or anti-HIV =~ p24 e HIV HIV RNA
HIV-2 Ab p24 Ag Ab Ag p24 Combo western - Clade
(cutoff S/ blot
CO<1)
Anti HIV-1 antibodies
1 pos neg pos neg 632 HIV-1 363 Al
2 pos neg pos neg 504 HIV-1 191024 Al
3 pos neg pos neg 253 HIV-1 718 B
4 pos neg pos neg 486 HIV-1 4044 B
5 pos neg pos neg 919 HIV-1 29472 B
6 pos neg pos neg 321 HIV-1 75720 B
7 pos neg pos neg 678 HIV-1 92000 B
8 pos very weak pos pos neg 1142 HIV-1 >10000000 B
9 pos neg pos neg 873 HIV-1 23637 C
10 pos neg pos neg 839 HIV-1 23700 CRFO1_AE
11 pos neg pos neg 633 HIV-1 26265 CRFO1_AE
12 pos neg pos neg 313 HIV-1 1379981 CRFO1_AE
13 pos neg pos neg 428 HIV-1 2537 CRF02_AG
14 pos neg pos neg 613 HIV-1 282000 CRF02_AG
15 pos neg pos neg 257 HIV-1 59572 D
Anti-HIV-2 antibodies
16 pos neg pos neg 83 HIV-2 PERT 911 nU RNA/ml = 17659 copies/ml
17 pos neg pos neg - HIV-2 under HAART
p24-antigen only
18 neg very weak pos  neg "‘”)iik 49.1 no Ab 1808956 B
very
19 neg very weak pos VB LS pos 251 weak pos 1983752 B
e HIV-1 Ab
20 neg very weak pos neg pos 128 no Ab >10000000 B
21 neg neg neg pos 91 no Ab >10000000 C
22 neg neg neg “;ask 50.5 no Ab >10000000 CRFO1_AE
23 neg neg neg pos 423 no Ab >10000000 CRF02_AG

Ab: antibody; Ag: antigen; S/CO: sample index/cut-off index; HAART: Highly Active Anti-Retroviral Therapy; PERT: product-enhanced-reverse
transcriptase (9) Mayor discrepancies are printed in fat; NCRY: National Centre of Retroviruses, University of Zurich, Switzerland

all acute or early infections of our collective, even in samples from
patients who became infected four weeks prior diagnosis.

The low number of samples of acute or early HIV infections which were
available is a limitation to this study. Therefore, further multi-centre
studies are needed to confirm these preliminary results.

Conclusion

Our pilot study confirms that Alere Determine HIV-1/2 Ag/Ab Combo
detects mainly antibodies against HIV-1 and HIV-2, but rarely p24-
antigens. The new Alere HIV Combo detected all positive samples
either the anti-HIV-1/2 antibodies in established HIV infections or
p24-antigen in acute or early infections.
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