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Unexpected diagnostic findings in some HIV
positive individuals in Bangladesh

Sir,

Both immunological and virological assays are
used for diagnosis and management of HIV infection
in Bangladesh. The enzyme-linked immunosorbent
assay (ELISA) and rapid test kits (RTKs) followed
by confirmatory tests such as Western blot/Line
immunoassay (WB/LIA) are the principal HIV/
AIDS diagnostic assays used. In 2011, the department
of Virology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, which is the National
HIV Reference Laboratory, started monitoring CD4 and
CDS8 T-lymphocyte count and HIV plasma viral load
(VL) as part of an ongoing research among people living
with HIV (PLHIV). During this study a few subjects
failed to give conclusive results. Among them, three
were under regular follow up as long as they remained
asymptomatic. In 2011, when their general conditions
deteriorated, they were referred to the reference
laboratory for CD4 T-lymphocyte count and for VL
testing. Prior written consent was obtained from all the
patients and the study was approved by the institutional
ethics committee. CD4 cell counts performed by
flowcytometry (FACSCount, BD Biosciences, USA)
were 80, 311 and 181 cells / ul of whole blood for
patients 1, 2 and 3, respectively (Table). The VL was
estimated in plasma separated from the same samples
by real-time PCR (Applied Biosystems 7300, USA)
using RoboGene® HIV-1 RNA Quantification kit
(Analytik Jena AG, Life Science, Germany). For VL
estimation, plasma was separated and preserved at
-20° C within 4 h of collection. HIV RNA was isolated
using INSTANT Virus RNA kit (Analytik Jena AG,
Life Science, Germany). In all three samples the VL
was surprisingly found undetectable which raised
the suspicion about the diagnosis of HIV infection.
To reconfirm the status of patient, the samples were
tested again for HIV antibody in plasma by ELISA
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(Bioelisa HIV 1+2, Spain) and RTKs i.e. Uni-gold
(Trinity Biotech, Ireland), Determine HIV 1/2 Rapid
test kit (Abbot Laboratories, USA), Capillus HIV-1/
HIV-2 (Trinity Biotech, Ireland) and SD Bioline HIV
1/2 (Standard Diagnostics Inc, Korea). The results of
ELISA for all the samples were positive. Interestingly,
a faint band of antibody against HIV-2 was detected by
SD Bioline HIV 1/2. For confirmation of HIV infection,
Line immunoassay (LIA; Inno-LIA HIV UII score,
innogenetics, Belgium) was performed where bands
for antibodies against HIV-1 non envelope peptides
pl7, p31, p24, HIV-1 specific envelope peptides gp41,
and gp120 along with faint bands against sgp36 and
sgpl05 of HIV-2 specific envelope peptides were
observed with different degrees of intensity (Figure).
Since their CD4 T cell count was <350 cells/ul, the
first line of antiretroviral therapy (ART) was started
according to the National ART guidelines'. After six
months of ART, there was notable improvement in the
clinical condition of the patients with increase in their
CD4 T-lymphocyte count. On re-testing, no variations
on serology and virological test results were observed
on the second sample. In addition to these three patients,
there were three more samples (patients-4, 5, 6) where
bands against HIV-2 along with the bands specific for
HIV-1 peptides were present (Figure). In these three
cases, the intensity against sgp36 of HIV-2 was more
prominent than the three previously described cases
(Figure). In patient 4, one band against sgp 105 of
HIV-2 was detected with high intensity (+3). Due to
lack of samples, VL, CD4 count and other tests could
not be performed on these patients.

The standard diagnosis of HIV infection relies on
positive antibody test results either by ELISA or three
RTK tests followed by confirmation using LIA / WB.
In LIA, two of three antigens, i.e. HIV core antigen-
p24, envelope glycoproteins- gp41 and gp120 in case
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Table. Characteristics of three HIV infected patients
Features Patient 1 Patient 2 Patient 3
Demography Age (yr) 35 38 22
Sex Female Male Female
Mode of infection Heterosexual Heterosexual Heterosexual
H/O visit to India Yes Yes No*
ART initiated Yes Yes Yes
Serological screening Uni-gold + + +
Determine HIV 1/2 + + +
Capillus HIV-1/HIV-2 + + +
SD Bioline HIV-1 + + +
HIV-2 + + +
ELISA + + +
INNO-LIA p24 3+ 3+ 3+
pl7 3+ 3+ 3+
p19 3+ 3+ 3+
HIV-1 gpl20 3+ 1+ 3+
gp 41 3+ 3+ 3+
HIV-2 sgp36 1+ 1+ 1+
sgpl05 1+ 1+ 1+
Real-time PCR HIV-1 UD UD UD
HIV-2 NT NT NT
CD4 T-lymphocyte count  Before ART 80 311 181
(cells/pl)
After ART 448 368 310
Clinical improvements Yes Yes Yes
NT, not tested; UD, undetected; ART, antiretroviral therapy
“History of husband’s HIV disease unavailable

of HIV-1 or p24, sgp36 and sgp105 in case of HIV-2
must be present. In all these six samples of PLHIV, in
addition to bands against HIV-1 antigens, faint bands
against HI'V-2 antigens were also observed.

The diagnosis of dual HIV-1/HIV-2 infections
is complicated because in most of the cases HIV-1
RNA is more commonly detected than HIV-2 RNA*,
Therefore, if these cases were due to HIV 1 and 2
dual infections, then amplification of HIV-1 RNA was
expected. Although the antibodies against different
gag gene products i.e. p17 (MAtrix) and p24 (CApsid)
antigens of HIV were highly reactive in LIA in patients
1, 2 and 3, the gag gene of HIV-1 which was the
amplification target of the real time PCR kit used in the
present study was not amplified. If we assume that these
faint bands are cross-reactive antibodies against HIV-2
antigen on LIA, then RNA of HIV-1 should have been
present. On the other hand, cross-reactivity between

anti-HIV-2 antibodies and envelope glycoproteins of
HIV-1 is not uncommon. Cross-reactivity with the
immunodominant regions of HIV-1 envelope proteins
has been previously reported in HIV-2 infected patients
from Mali and the Ivory Coast’. Another probable
reason of undetected plasma VL in these patients may
be infection with HIV-1 species other than group M
(i.e. groups N, O). The real-time PCR assay kit used
for measurement of VL in this study detected only
HIV-RNA of group M type. Thus, the probability of
presence of HIV-1 group N or O or HIV-2 among
the studied patients could not be excluded. Among
the elite controllers, who are characterized by stable
absolute CD4 T-lymphocyte with undetectable plasma
VLS, decreasing trend of CD4 T-lymphocyte is not
uncommon’. These three studied HIV positive cases
showed similar trend® but the appearance of sgp36,
sgpl05 in LIA, which is characteristics of HIV-2, was
against this possibility. The CDC guidelines (2012)°
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Fig. Band patterns showing presence of antibodies to HIV peptides
and proteins (HIV-1 specific envelope peptides gp120, gp41, and
non envelope peptides p31, p24, and p17; HIV-2 specific envelope
peptides sgp105, and sgp36) in line immunoassay (LIA) among
the HIV infected patients. A reading card is placed on the left side
of the LIA strips to rate the band reactivity. Low and high reactive
bands are present on the LIA strips of patients 1, 2, 3 and patients
4,5, 6, respectively.

state that the HIV-2 serology should be checked in
patients who are residents of Africa or HIV-2 endemic
areas, share needles or sexual partner with HIV-2,
have received transfusion or children of women with
suspicion of HIV-2 infection. None of the patients in this
study had visited Africa but two of them had history of
immigration to India where HIV-2 has been frequently
detected'™!". Therefore, there could be possibility of
exposure to HIV-2 among those patients.

In conclusion, such findings with mixed HIV-1
and HIV-2 banding pattern and undetectable viral load
with declining CD4 cell count responding to ART seen
in Bangladesh deserve careful observation and need
further confirmation.
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