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HIV-2: Testing Specificities

Jean P. Ruelle
UCLouwvain, AIDS Reference Laboratory
Belgium

1. Introduction
1.1 Discovery of HIV-2: A story of antibody reactivity

Two years after the isolation of the first AIDS virus in 1983 (Barre-Sinoussi et al. 1983), a
simian virus inducing a similar pathology was described in rhesus monkeys in captivity
(Letvin et al. 1985). Apparently healthy individuals living in Senegal had antibodies that
reacted better with the antigens of the simian virus than with those from the human virus
(Barin et al. 1985). At the same period, two patients originating from West Africa were
hospitalized in France and in Portugal with typical symptoms of AIDS, whereas their
serology was negative for the human virus now called HIV-1. The second virus causing
AIDS was isolated in 1986 (Clavel et al. 1986). It was then described in various countries of
West Africa, and was later called Human immunodeficiency virus type 2 (HIV-2) (Brun-
Vezinet et al. 1987; Clavel et al. 1987). It is classified in the Retroviridae family within the
lentivirus genus. Among the lentiviruses, the two HIV are phylogenetically closer to simian
lentiviruses than those infecting other animal species, explaining the antibody cross-
reactivity observed at first (Chakrabarti et al. 1987). The HIV-2 genome is closest to SIVsm
infecting sooty mangabeys (Hirsch et al. 1989), whereas HIV-1 is closest to SIVcpz infecting
chimpanzees (Huet et al. 1990).

1.2 Clinical outcome

HIV-2 differs from HIV-1 in its lower rate of disease progression and infectivity (Jaffar et al.
2004). The routes of transmission are identical to those described for HIV-1, but with lower
rates for both horizontal and vertical transmissions, and correlate with the mean lower viral
load in HIV-2 infected patients (O'Donovan et al. 2000). The majority of them are long-term
non-progressors (LTNP), meaning that they don’t develop symptoms and that the infection
does not significantly affect their survival (Rowland-Jones & Whittle 2007). Nevertheless,
patients experiencing disease progression and AIDS share the same likelihood of morbidity
and mortality as seen in HIV-1 infection (Schim van der Loeff et al. 2002), and will be
eligible for antiretroviral therapy. AIDS-defining events are comparable in both types of
infections (Martinez-Steele et al. 2007). The distinction between LTNP, patients who remain
asymptomatic for at least 8 years while CD4 counts are above 500 cells/ul, and controllers,
who control HIV replication without therapy, was recently analysed in the French ANRS
cohort; they represented respectively 6.1% and 9.1% (Thiébaut et al. 2011). Although those
low percentages contrast with previous publications, it remains clear that LTNP in HIV-2
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14 HIV Testing

are far most frequent compared to HIV-1 cohorts, and that low viral load is the main feature
of non-progression. Cellular immunity and the maintenance of early-differentiated CD8* T-
cells contribute to low immune activation and low viral replication (Leligdowicz et al. 2010).
Understanding the mechanisms underlying HIV-2 biology and the immune response, as a
model for attenuated-HIV disease, are important in the concept of HIV vaccines
(Leligdowicz & Rowland-Jones 2008).

1.3 Sensitivity to ARV drugs

HIV-2 is naturally resistant to non-nucleosidic reverse transcriptase inhibitors, including those
of second generation, and to the fusion inhibitor enfuvirtide (Witvrouw et al. 2004; Andries et
al. 2004; Poveda et al. 2004). The sensitivity to some protease inhibitors is reduced: amprenavir
and its prodrug are not active, and contradictory results were published for atazanavir and
tipranavir (Desbois et al. 2008; Brower et al. 2008). Moreover, the genetic barrier to resistance is
reduced for several NRTIs and PIs (Smith et al. 2009). In the context of that reduced
therapeutic arsenal, recent drug classes represent welcome options.

Theoretically, CCR-5 antagonists can be used to treat HIV-2 infection, but two main issues
need to be solved: no tropism assay is currently available for clinical routine, and the
possible impact of the broader co-receptor usage compared to HIV-1 is not known (Calado
et al. 2010). Nevertheless some experimental case studies showed treatment success
(Armstrong-James et al. 2010).

Integrase inhibitors are active on HIV-2; several in vitro studies on patient isolates and case
series showed good activity (Roquebert et al. 2008, Damond et al. 2008a): raltegravir is
therefore an option in case of failure or intolerability to other drugs (Francisci et al. 2011),
but long-term data are lacking at this point (Gottlieb et al. 2011). No randomized clinical
trials were performed to investigate response to treatment in HIV-2 patients (Gottlieb et al.
2008a). Data on treatment efficacy are obtained through cohort analysis, case series or
collaborative networking between cohorts: a double-NRTI backbone combined to a boosted-
PI is the preferred first-line regimen (Benard et al. 2011). Therapy limitations underline the
importance of an accurate diagnosis of HIV-2 infection, particularly in countries where drug
classes availability is limited (Peterson et al. 2011).

1.4 Epidemiology

The evaluation of the total number of case varies between 1 and 2 million infected people
worldwide, the majority living in West African countries (Gottlieb et al. 2008a). The highest
prevalence was noticed in Guinea-Bissau around 1990, where 17% of blood donors were
positive (Poulsen et al. 1993; Naucler et al. 1989). Since then, the HIV-2 prevalence has
declined, and is nowadays lower than 1% in the global population in most countries, with
the exceptions of the Gambia, Guinea-Bissau and Cote d'Ivoire (da Silva et al. 2008; Sangare
et al. 1998). The prevalence of HIV-1 infection has increased during the last two decades in
West Africa, and has now exceeds that of type 2 (van Tienen et al. 2010). Although
declining, HIV-2 remains of concern particularly in urban areas. The prevalence is more
important in older groups, above 45 years of age (van Tienen et al. 2010). Outside West
Africa, the virus is present in European countries, essentially in Portugal and France who
share colonial histories with endemic regions (Valadas et al. 2009; Barin et al. 2007). Sporadic
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cases are found in other African and European countries, in Brazil, in the Middle East, in
Japan, Korea and in India. The majority of patients in these countries were born in or had a
possible transmission link with West Africa (Campbell-Yesufu & Gandhi 2011). The virus is
very rare in North America (Torian et al. 2010; Centers for Disease Control 2011).

1.5 Diversity of HIV-2: Origins and impact on laboratory assays

Eight groups of HIV-2 have been described, named A to H (Damond et al. 2004). Each of
those phylogenetically distinct groups corresponds to a cross-species transmission from
monkey to man (Sharp et al. 2001). Only groups A and B spread in the human population
while other groups seem epidemic dead-ends possibly because of weak adaptation to the
human organism (Gao et al. 1994). A/B recombinant forms appeared (Yamaguchi et al.
2008) and disseminated outside West Africa (Ibe et al. 2010). Based on HIV-2 sequences with
available sampling dates, the date of the most recent common ancestor was inferred by
phylogeny: group A and B strains appeared respectively around 1940 and 1945 (Lemey et al.
2003). Molecular clock analysis favours the hypothesis of a zoonotic transmission during the
first half of the 20th century, followed by an epidemic dissemination during the 1960s. The
independence war of Guinea-Bissau between 1963 and 1974 offered the circumstances
favouring human transmissions (Poulsen et al. 2000; Gomes et al. 2003). Genetic variability
between HIV-2 groups, and between strains of the same group is important. The most
conserved genomic regions are the LTRs, followed by the gag and pol genes (Kanki 1991).
Several examples in the next paragraphs will illustrate the impact of viral diversity on
laboratory assays: the use of conserved epitopes can lead to cross-reactivity between HIV
types in serology. On the opposite, if an assay targets particularly variable regions, the
probability of a false negative result or an underestimated quantification will rise.
Serological screening and confirmatory assays, as well as nucleic acid tests (NAT) used for
diagnosis or clinical follow-up, must thus take into account HIV-2 diversity from design
through field validation.

2. Diagnosis of HIV-2 infection
2.1 Screening assays

The diagnosis of HIV-1 or -2 infection is based on serology, mostly using enzyme
immunoassays (EIA). As antibodies appear in the serum several weeks post-infection,
antibody detection was progressively improved in order to reduce the window period
between infection and test positivity. Sensitive assays detecting IgM and IgG are positive a
mean of 3 weeks after transmission. Fourth generation assays sensitive to both HIV-antigen
and anti-HIV antibodies, also called “combo-tests”, are able to detect an acute infection as
early as 2 weeks after the transmission event, when the viral replication level is extremely
high (review in Branson 2010). The duration of the window period was established for HIV-
1 infections and is largely unknown for HIV-2. A study on recent seroconverters showed
that viral loads are on average 28-fold times lower compared to HIV-1 (Andersson et al.
2000). As replication capacity is lower and viral turnover slower, there exists the possibility
that the time between HIV-2 infection and seropositivity is longer.

Initially designed for the detection of HIV-1 group M, most commercial tests are nowadays
reactive to anti-HIV-2 and anti-HIV-1 group O antibodies, but not all of them. As disease
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progression is on the mean slower in HIV-2 and that the majority of patients are
asymptomatic, we can expect to underdiagnose HIV-2 infection in countries or regions
where HIV screening assays do not recognize anti-HIV-2 antibodies. It is therefore
recommended to opt for tests sensitive to anti-HIV-1 and -2. For antigen detection, fourth
generation assays reacting with HIV-1 p24 Ag have no specific component to detect HIV-2
antigens. However, because of conserved regions in the Gag capsid protein and its epitopes,
p24-sensitive antigen assays can detect the HIV-2 related antigen, the p26. We cannot
exclude a difference of sensitivity for HIV-2 antigen detection in HIV combo assays. That
difference has probably a negligible impact in clinical practice, because the probability to
test a patient in early acute HIV-2 infection is very low. Nevertheless, as for HIV-1 infection,
in the presence of an HIV negative test and clinical signs or seroconversion illness, the
patient should be retested 2 to 4 weeks later (Poljak et al. 2009). If a risky behaviour is
suspected in an HIV-2 prevalent area, a period of 3 months is recommended to ascertain the
negativity.

Several rapid tests using immunoprecipitation techniques for antibody detection are
approved for clinical use, using serum, whole blood or saliva. As the result can be obtained
in 20 minutes, it may be appropriate for the screening of individuals who may not return for
the results in conventional settings. They require a minimum of reagents and infrastructure:
their use is widespread in resource-constrained countries, in point-of-care facilities, or in
centres for voluntary testing. Rapid assays of four generation are currently developed, such
as Alere Determine HIV1/2 combo assay (Inverness Medical, UK). Although its
performance for antibody detection is comparable to reference EIA, the assay’s antigen
sensitivity is weaker than references and is unable to detect HIV-2 antigens (Beelaert &
Fransen 2010).

Antibody screening assays relying on other methods than EIA or immunoprecipitation are
currently in development, with the goal to enhance specificity and to have a higher
throughput (Talha et al. 2011).

Present day screening assays have an excellent sensitivity close to 100%, and a specificity
higher than 99%. Their negative predictive value is very high, but the positive predictive
value is low, depending on the local prevalence. False positive results are thus common in
practice, and a second independent test should be used to confirm the initial result. As the
first-line assays give a positive signal in screening whether due to anti-HIV-1 or anti-HIV-2
antibodies, confirmatory tests used in clinical settings should be able to discriminate the
type of virus and arrive to the final diagnosis of HIV-2 infection.

2.2 Discrimination of anti-HIV-2 antibodies

Three types of assays are widespread in clinical laboratories for the discrimination of HIV
type by serology: Western Blots, line immunoassays, and rapid tests. Commercial Western
blot registered for diagnostics such as New LAV Blot II (Bio-Rad, CA) or HIV Blot 1.2 WB
(Genelabs, CA) use immobilised HIV antigens to detect specific IgG antibodies to different
viral proteins. A result is interpreted as positive if bands reveal a reaction with two or more
of the following HIV antigens: p24, gp41l, or gp120/160. The result is considered as
indeterminate if bands are present, but fewer than two reacting with the antigens cited
above. Western blot has several pitfalls. It can overestimate HIV-2 infection, particularly in
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regions with very low prevalence, because of frequent cross-reactions (Qiu et al. 2009;
McKellar et al. 2008). Moreover, the turnaround time is higher compared to line
immunoassay or rapid tests, it needs more laboratory material, and generates more waste.

The use of a commercial line peptide assay such as Inno-Lia (InnoGenetics, Belgium)
engineered with synthetic peptides, allows more standardised results and gives less
significant cross reactivity for the discrimination between type 1 and 2 infections (Amor et
al. 2009).

The rapid test Genie HIV-1/HIV-2 (Bio-Rad, CA) is a test based on the
immunochromatography principle for the specific detection and differentiation of HIV-1
and HIV-2 antibodies. In several West African countries, national algorithms are based on
rapid tests including Genie I/II (Kania et al. 2010). Double reactive samples as defined in
Burkina Faso were retested with line peptide assay: only 59% of dually reactive serums had
concordant results. Among dual positive samples, 15 % had a detectable HIV-2 plasma viral
load while 60% of HIV-2 seropositive patients had a detectable viraemia (Ruelle et al. 2007).

Double HIV-1/HIV-2 infections are thus largely overestimated. Double-reactive samples in
serology tested with specific qualitative PCRs confirmed only 32% of double infections
(Ciccaglione et al. 2010). The group of HIV-2 may also influence serological cross-reactivity:
a strong reaction was described between group B and HIV-1 env antigen, mostly in the gp
transmembrane glycoprotein (Damond et al. 2001a).

2.3 Nucleic acid tests (NAT)

Molecular tests are available for the quantitative detection of HIV-1 plasma RNA, beside
commercial plasma viral load assays. No commercial qualitative or quantitative test is
available for HIV-2. Several in-house methods have been published and validated (Schutten
et al. 2000; Ruelle et al. 2004; Damond et al. 2001b; Ferns & Garson 2006), but are restricted
to specialised laboratory. As many HIV-2 patients has very low plasma viral load, without
any ARV therapy, RNA counts will often fall under the PCR limit of detection. As a
consequence, the viraemia can often not be considered as a diagnostic marker.

However, proviral DNA can be theoretically detected in all HIV-2 seropositive patients, at
least if the PCR is sensitive enough, and if the primers target a sufficiently conserved region.
The amount of DNA present in PBMC was thought to be similar to that in HIV-1 infection. It
seems to be the case in patients experiencing low CD4 counts, but can be lower for
controllers (Gueudin et al. 2008; Gottlieb, Hawes et al. 2008). Globally the ratio plasma
RNA/proviral DNA is lower in HIV-2 infection, due to putative differences in the
replicative cycle. It is estimated that HIV proviral DNA is present in 1 cell out of 10,000
PBMC. Laboratory NAT protocols should therefore use a sufficient number of cells to avoid
false negative PCR results: to detect 10 HIV DNA copies, we should introduce in the PCR
reaction a DNA volume corresponding to the extraction of a minimum of 100,000 cells.

2.4 Proposed HIV-2 testing algorithm

A decisional algorithm is shown in Figure 1; it avoids the shortcomings of Western Blot
detailed above, allows differentiating HIV-2 from HIV-1 upon confirmation, and reduces the
window period in case of acute infection. When a confirmatory test gives an HIV untypable
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Two independent HIV-1 and -2 sensitive 4th generation *

No Yes
At least

HIV negative HIV confirmation assay (line immuno assay) **

.Negativc.e, or HIV-1 positive HIV-2 positive HIV untypable
indeterminate

Search for p24 antigen, degree of HIV-1 and HIV-2 proviral DNA PCR
cross reactivity with HIV-2 p26 may (whole blood or PBMC)
vary between tests ***

Yes No

HIV-2 positive

Neutralise the antigen HIV-1 positive
and retest

HIV-1 and -2
Neutralised? No co-infection

\

Yes

Seroconversion, retest a new Retest a new
sample for confirmation 2 to 4 sample 4 weeks
weeks later later

* Alternatively one single test if high HIV prevalence

** Alternatively a rapid test discriminant for HIV type

*** If not available, retest a new sample 2 to 4 weeks later. Not informative about HIV type in case of
positivity

Fig. 1. Algorithm for HIV-2 confirmation

result, we should consider a NAT amplifying specifically HIV-2 proviral DNA. A single or
dual-infection result will strongly influence the therapeutic management, as recommended
first-line therapies are based on NNRTI in most countries. Although no study is available,
the proviral DNA approach in case of dual-reactivity should be cost-effective by avoiding
therapeutic failures.
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2.5 Children born to HIV-2 seropositive mothers

Vertical transmission occurs rarely, reported rates vary between 0.1 and 2% (Burgard et al.
2010; Padua et al. 2009). Undetectable viral load during the third trimester of pregnancy and
at delivery is a good predictor of prevention success. Due to passive transfer of maternal
antibodies, the diagnosis of a mother-to-child HIV transmission is based on viral genome
amplification. In addition to the issues of low DNA amount and primer mismatches
discussed above for provirus detection, viral turnover is lower in HIV-2 infection and we
have virtually no data on what occurs after the child’s infection. Plasma RNA should be
amplified in parallel with proviral DNA, or alternatively different sets of primers should be
used to amplify the same DNA sample. As viral genetic variability can be responsible of
PCR failure (Padua et al. 2009), some authors recommend amplifying one sample from the
mother, with the same sets of primers, as a positive control. Ideally, the follow-up of the
baby should include the search for proviral DNA: if viral genome is not detected at the age
of 3 months, vertical transmission did not occur. In countries where NATSs are not available,
prevention with antiretroviral therapy including PIs will considerably reduce the chances of
transmission.

3. Plasma viral load
3.1 Available assays and standardisation

Plasma viral load correspond to the number of RNA genomes present in the patient’s blood,
expressed in copies per millilitre (ml) of plasma or in log copies/ml. It is a predictor of
disease progression: viral replication will enhance CD4 count drop (Gottlieb et al. 2002).
RNA quantification also allows the identification of HIV-2 controllers.

No commercial assay was approved for HIV-2 viral load monitoring in clinical settings.
Some companies developed PCR primers sets, other offer a biochemical assay based on
reverse transcriptase activity, but no major HIV-1 viral load platform has a version
dedicated to HIV-2. Some studies described the use of the Nuclisens HIV-1 assay
(Biomérieux, France), an isothermal RNA amplifiction method, applied to HIV-2 group A
(Rodes et al. 2007). When compared to in-house RT-PCR assays, sensitivity was not optimal
(Damond et al. 2008b).

Plasma viral load assays are mainly restricted to some reference laboratories across Europe,
and in some African centres. Real-time PCR is by far the most common technology used by
those laboratories. If the coverage is sufficient for the HIV-2 cohorts in Europe, most West
African countries lack reliable assays to monitor their patients.

RNA quantification is ensured by an external standard curve in PCR. Several methods were
published using an electron microscopy counted reference strain. The main advantages of
such standard is that the process of extraction and amplification is exactly the same as a
sample, avoiding extraction yield discrepancies, and that one quantified stock conserved in
aliquots at -80°C can be used for a long period of time. As a drawback, the viral load is
expressed in RNA genomes per ml and not in viral particles: some non-infectious virions
present in a viral stock do not contain nucleic acid and can therefore bias the result. As an
example, if 1000 viral particles contain less than the 2000 supposed genome copies, the
standard will be too high and the samples tested will be under-quantified. Another option
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is the use of nucleic acids quantified by spectrophotometry as standards. The count of RNA
standards is more close to the real number of genome copies than counted particles, but
RNAs are less stable and can easily be degraded by environmental RNAse or by too long
conservation periods. Moreover, a supplementary control on the extraction step must be
added to the assay, and traces of parental DNA serving as template for RNA synthesis can
also bias the RNA quantification.

The quality and reproducibility of HIV-2 viral load assays was evaluated across Europe and
in the Gambia through the AcHIeVze collaborative network (Damond et al. 2008b). A first
round showed that most of the assays gave reproducible results, but important
discrepancies were seen for absolute quantifications. As those were possibly linked to the
use of different standards, a second round of controls was sent around together with one
aliquot of counted particles. Inter-laboratory homogeneity was then better, and primer
mismatches were suspected as the origin of result variability (Damond et al. 2011). A good
correlation of results was obtained for HIV-2 group A samples, but quantification of group B
strains is extremely variable between laboratories. The latter evaluations underscore the
need of a common standard if multi-centric assessments using viral load as a parameter are
foreseen, and the need for an enhanced quality for HIV-2 group B quantifications. Two
reference standards are now available, made respectively from strains ROD and CAM,
belonging to group A. Their titres are expressed in international units (IU), which raises the
unsolved issue about the use of IU vs. RNA copies in HIV clinical practice.

3.2 Indications and interpretation

Plasma viral load is indicated to monitor the absence or degree of viral replication during
antiretroviral therapy. If we hypothesise that HIV-2 patients in need of therapy have the
same likelihood to progress as compared to HIV-1, we can assume that recommendations
for the follow-up are the same: viral load measurement at therapy initiation, one month
after and then every 3 months, with the goal of achieving durable suppression. In resource-
constraint settings, clinical monitoring alone should be used to expand antiretroviral
therapy, although it is not the optimal solution (Laurent et al. 2011). Given the mean slower
disease progression and the high proportion of non-progressors, the monitoring of HIV-2
viral load could be spaced for untreated patients from 6 months to 1 year, but no study
support clearly that recommendation until now. In case CD4 counts drop or if disease
progresses despite an undetectable viral load, the plasma should be retested with an
alternative assay to avoid a possible problem of genetic variability (Gilleece et al. 2010).

4. Resistance testing
4.1 Genotypic assays

To determine the sensitivity of an HIV-1 isolate to antiretroviral drugs, genotypic assays are
the most widespread in clinical laboratories by sequencing the viral gene coding for the
drug target (protease, reverse transcriptase, integrase and envelope glycoproteins). The
translated amino acid sequence is compared to that of a reference strain to establish a list of
mutations. From that list, sensitivity to each drug is inferred by interpretation rules.
Although some phenotypic assays can be used in the clinic, their use is restricted by much
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higher costs, the need for a biosafety level 3 laboratory, and higher turnaround times; they
are usually developed for research purposes. Alternatively, virtual HIV-1 phenotypes are
available, translating genotypic data into ICsy fold changes and activity cut-offs (review in
Schutten 2006). Clinically relevant cut-offs were inferred using clinical trials and cohort data
(Winters et al. 2008).

None of the commercial assays available for HIV-1 resistance testing can be used for HIV-2:
resistance assays are restricted to some reference laboratories, mostly in Europe, and rely on
home-brew protocols. Classically Sanger sequencing is performed after RT-PCR
amplification from plasma RNA: sensitive PCR protocols are needed, as HIV-2 viral loads
are low. Next-generation sequencing allowing detection of more variants in quasi-species
would help to understand HIV-2 specific viral dynamics and resistance pathways.

4.2 Interpretation rules

Even if the two types of HIV share some major resistance mutations, the genetic barrier, the
pathways leading to resistance and the frequency of mutations differ (Ntemgwa et al. 2009;
Smith et al. 2009). Therefore the interpretation rules developed to determine HIV-1
resistance do not apply to HIV-2. Some natural polymorphisms in the HIV-2 pol gene
correspond to resistance mutations in HIV-1 algorithms (Bercoff et al. 2010; Rodes et al.
2006; Colson et al. 2005). Compared to HIV-1, the RT multi-drug resistance mutation Q151M
is far more frequent after therapy failure, as the K65R mutation (Descamps et al. 2004). Two
sets of HIV-2 specific interpretation rules have been published so far: the ANRS (Agence
Nationale de Recherche sur le SIDA et les Hépatites, Paris, France) and the Rega (Rega
Institute, KULeuven, Belgium) rules. The latest versions of those algorithms are available on
line (ANRS-AC11 2011; Gomes et al. 2009). The first one is more specific, as the list includes
only mutations for which the impact was clearly demonstrated in several publications:
K65R, Q151M, M184V and S215 changes in the RT (Damond et al. 2005), as well as
mutations at positions 143, 148 and 155 in the integrase (Charpentier et al. 2011). The second
algorithm is probably more sensitive as the list includes other minor mutations for which an
impact has been described, as well as primary protease mutations absent from the ANRS
list. Nevertheless, in the absence of large clinical studies on HIV-2 treatment failures, the
evidence related to some mutations is based on small case series. Moreover the lists of
mutations refer to the strain ROD from HIV-2 group A: it may skew the interpretation for
group B, as some mutations are natural polymorphisms with no known effect on drug
sensitivity in B strains. Besides the analysis of clinical samples related to virological failures,
more studies depicting the phenotypic impact of mutations on isolates in vitro are
warranted.

4.3 Indications

HIV-2 resistance tests are indicated in case of virological failure, i.e. presence of viral
replication (detectable plasma viral load) under therapy. European guidelines for the clinical
use of resistance tests recommend genotypic assays (Vandamme et al. 2011). As genetic
barrier to resistance is low and therapeutic options limited, a resistance test should not be
deferred once viral replication is detected.
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In antiretroviral-naive patients, HIV-2 resistance tests are not indicated in clinical practice.
Even though some studies demonstrated the transmission of drug-resistant strains in West
Africa and in Europe (Ruelle et al. 2007; Ruelle et al. 2008; Jallow et al. 2009), no data
support the cost-effectiveness of such indication for HIV-2.

4.4 Tropism testing

No HIV-2 tropism assay suitable for clinical use has been currently developed. Besides the
lack of phenotypic or genotypic assay, the guidelines on the clinical management of HIV-1
tropism (Vandekerckhove et al. 2011) do not apply to HIV-2 for the following reasons: the
clinical outcome of CCR-5 antagonists containing regimen is unknown, few studies
correlating the gp120 coding sequences and the phenotype are published and thus no
genotypic interpretation rules exist (Dimonte et al. 2011), and the viral tropism extends to
broader chemokine receptors for which the clinical relevance is controversial (Calado et al.
2010; Blaak et al. 2005).

5. Conclusions

Several challenges related to the diagnosis and the follow-up of HIV-2 infections need to be
addressed:

e Although most HIV screening assays now detect antibodies directed against type 1 and
2 viruses, fourth generation tests have poorer sensitivity to HIV-2 antigens.

e  The algorithms defining the number and which tests to use for HIV-2 diagnosis differ
widely. This is related to varying prevalences between countries or continents, but is
also related to the availability of tests, particularly nucleic acid tests. Those decision
trees should be harmonised to ensure an accurate diagnosis: misidentification of HIV
type has hazardous consequences for the clinical management.

e Reference standards for plasma viral load quantification will facilitate multi-centric
collaborations, as a lack of consistency between assays has been observed. Although
standards are now available for group A, quantification of other groups remains
problematic. No commercial HIV-1 viral load platform is up to now applicable for HIV-
2 in clinical settings.

e No clinically validated tropism assay is available, preventing the use of CCR-5
antagonists for HIV-2 treatment.

e The apparent reduced genetic barrier to antiretroviral resistance imposes a careful
choice of drugs and a fine-tuning of genotypic interpretation rules.

e The majority of patients are long-term non-progressors or controllers; prediction of
evolution and applying different follow-up patterns to controllers or progressors would
rationalise the use of resources.

We have to keep in mind that the majority of HIV-2 patients live in countries where the
diagnostics tools discussed here are not all available. More field evaluations in endemic
regions, monitoring the impact of new laboratory tools, defining the best antiretroviral
regimen, evaluating the prevalence of resistance and understanding better the pathways
leading to treatment failure would supplement expert opinion rules with evidence-based
data.
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