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Identifying and treating HIV during the initial phase of infection re- using PCR-array to identify a differentially expressed subset of 17

mains challenging. During the early phase of infection, HIV is most
transmissible due to high viral load in plasma and mucosal secretions
and quickly establishes a latent reservoir, which prevails over conven-
tional approaches to cure through antiviral treatment [1].

Timely diagnosis of HIV providesmultiple benefits at both individual
and the population level. Initiation of ART during the initial phase of in-
fection has been shown to preserve immune function in the blood and
in mucosal tissues, such as the gut [2], a major site of the latent HIV res-
ervoir. Early awareness of HIV status may help to reduce transmission,
both by curtailing individual risk behaviors and through early adminis-
tration of ART. These interventions, in turn, can help to reduce viremic
load, as individuals with undetectable plasma HIV are not known to
transmit the virus [3,4].

A highly sensitive and specific assay that uses a simple nucleic acid
quantification method to accurately diagnose an early HIV infection, in
those who show below the detection threshold of plasma HIV RNA
will provide improvement in HIV diagnostics. Increasingly, the wide-
spread use of pre-exposure prophylaxis (PrEP) has created additional
diagnostic challenges, as individuals with early HIV infection who re-
main on continuous or intermittent PrEP have different kinetics of HIV
plasma RNA levels and may have a more prolonged window of
undetectability than the standard eclipse phase. Antibody-based PrEP
directed against HIV envelope may remove virions from plasma but
fail to prevent infection. Because HIV may remain undetectable for lon-
ger periods in the setting of PrEP, the half-life of these circulating
miRNAs will need to be more closely defined and may be influenced
by the percentage that is encapsulated into microvesicles or exosomes.

In an article in EBioMedicine, Biswas and colleagues utilize a novel
approach to diagnose an early HIV infection through the identification
of circulating microRNAs (miRNA) [5]. These are small non-coding
RNAs present in extracellular circulation, which can reside in
microvesicles, exosomes, and microparticles. By utilizing plasma sam-
ples from three independent HIV-1 infected patients collected at differ-
ent stages during the early phase of infection (including three RNA+,
three Ag+, and three from Ag + Ab+/seroconverted) in relation to
three healthy controls, the authors analyzed 372 circulating miRNAs
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miRNAs that could serve as biomarkers for detecting early HIV-1 infec-
tion. These markers were further scrutinized to identify a panel
consisting of four miRNAs, PeHIV-1. Expressionwas quantified in 80 indi-
viduals in various stages of acute and early HIV, with either undetect-
able plasma HIV RNA, negative p24 antigen, or negative plasma IgG
and IgM. The authors demonstrate that this plasma derived four
miRNA signature panel was specific to HIV-1 infection with an impres-
sive sensitivity of 100% and specificity of 95.8%, and that the plasma
samples from HBV or HCV infected individuals had a signature similar
to uninfected control samples. Other groups have similarly character-
izedmiRNAs unique to HIV-infected individuals [6–8]. However, Biswas
and colleagues are the first to apply this approach to a blinded panel of
samples from 49 people with either early HIV infection or no infection
to validate the predictive value. The PeHIV-1miRNA panel was able to ac-
curately identify all individuals with early HIVwith 100% specificity and
sensitivity, which is encouraging for its use as a diagnostic assay.

Other factors may also influence the generalizability of this assay. In
this study, the gender and ethnicity of the donors were unknown. This
assay would need to be further evaluated among a wide range of gen-
der, age, and ethnic profiles. Importantly, although the subtype of HIV
in these donors was unknown, there is a high likelihood they are pre-
dominantly subtype B infections, given that all donors were from sites
in the USA. The applicability of these findings to non-subtype B infec-
tions, which represent most of the global HIV burden, remains to be
evaluated. In addition, specificity was evaluated by comparison to a
moderate number of donors with HBV and HCV infection. The high
specificity of this miRNA panel to HIV is encouraging, although it should
ultimately be tested in a cohort with a wide panel of viral pathogens.

Finally, despite the promise of this approach, success in the commer-
cialization of this assay would be influenced by downstream logistic
considerations. PCR-based approaches are more expensive than ELISA
for diagnostics and require more specialized laboratory technology
and operator expertise, thus limiting use in resource-poor settings,
field settings, or at home testing. Conversely, the PCR-array approach af-
fords high sensitivity using low blood volumes, which might allow for
more widespread testing using blood from fingerstick rather than full
venous phlebotomy. Similar approaches are currently being explored
for other infectious viruses, such as dengue and Ebola [9,10].

In conclusion, the findings reported by Biswas and colleagues pave
the way for an exciting new diagnostic path in the detection of early
C-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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HIV, although several questions remain before the potential for this ap-
proach can be fully harnessed.
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