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ABSTRACT

Keywords:

Introduction: In world HIV-2 virus was first isolated in West Africa in 1986 and is mainly
restricted to West Africa. Due to increase in population mobility HIV-2 has spread from West
Africa to other parts of world. In India HIV-2 cases are comparatively less and having
geographically diverse spread in various states. HIV-2 infection is generally characterized by a
longer asymptomatic stage, lower plasma viral loads, and lower mortality rate than HIV-1
infection. Aims & Objective: This study was conducted to determine the seroprevalence of HIV2 and dual infection in HIV-infected individuals at the tertiary care center in Maharashtra.
Materials and Methods: All the samples submitted for HIV testing at ICTC in GMC Akola during
5 years study period were included in the study. Following NACO guidelines, after informed
consent and pre-test counseling patient's blood sample were tested for HIV using testing
strategy III (7). The samples positive for HIV-2 or dual infection were sent to NARI, Pune for
further testing and confirmation. Observations & Results Out of 67969 patient's samples
tested for HIV 1.97% (n=1341) were positive for HIV antibodies. Out of 1341 patients 58.9%
were male and 41.1% were female patients. Out of total samples tested 1.95% (n=1329)
samples were HIV-1 positive, 0.014 % (n=10) were HIV-2 positive and 0.0029 % (n=2) were
positive for both HIV-1 and HIV-2 (dual infection). Compared with HIV-1, HIV-2 positive
patients represent very small proportion of all diagnosed HIV patients. Out of 1341 positive
patients 58.9% (790) were male patients and 41.1% ((551)) were female patients. From all
HIV-2 positive patients 50% patients were in age group of 31-40 years. Conclusion: In present
study we conclude that the incidence of HIV-2 and dual infection does occur in Akola but it is
comparatively less prevalent than other parts of India. As HIV-2 may pose serious threat in
future, enhancing the diagnosis by detecting HIV-2 by various methods and correct treatment
of HIV-2 infection according to new guidelines is the need of time for India.
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1. Introduction
Human immunodeficiency virus (HIV) is the etiological agent
of Acquired Immunodeficiency Syndrome (AIDS) and it has
rapidly spread around the world affecting nearly 37.9 million
people worldwide at the end of 2018[1]. India has an
approximately 21 lakhs People Living with HIV (PLHIV) in
2017[2]. HIV is a retrovirus having 2 serotypes, HIV-1 and HIV-2.
HIV-2 is more similar to Simian immunodeficiency virus (SIV)
and having 40% genetic identity with HIV-1. HIV infection is
divided into HIV-1infection only, HIV-2 infection only or HIV-1
and HIV-2 (dual) infection. Majority of cases detected are of HIV1 type and small number of cases are of HIV-2 or dual infection
seen. In world HIV-2 virus was first isolated in West Africa in
1986 and in India first case was reported in Mumbai in 1991[3].
HIV-1 infection has spread globally all over the world but HIV-2
i s
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mainly restricted to West Africa. Due to increase in population
mobility HIV-2 has spread from West Africa to other parts of world.
In India HIV-2 cases are comparatively less and having
geographically diverse spread in various states. Globally, it has
been estimated that one million to two million individuals have
HIV-2[4]. Currently exact data of HIV-2 infection is not available in
India. At present in majority of testing centers diagnosis of HIV-2 is
done by rapid tests following NACO guidelines and sample will be
sent to higher center for confirmation by more specific tests like
Western blot test or nucleic acid test .
HIV-2 infection is generally characterized by a longer
asymptomatic stage, lower plasma viral loads, and lower mortality
rate than HIV-1 infection[5]. HIV-2 is intrinsically resistant to nonnucleoside reverse transcriptase inhibitors and to Enfuvirtide;
therefore, redesigning the antiretroviral therapy (ART) regimens
for effective control over progression of disease to AIDS should be
done for HIV-2 infection [6]. The monitoring of HIV-2 patient
should be done by periodic CD4 cell count testing even if their viral
loads are persistently suppressed, because disease progression
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can occur despite an undetectable viral load. Considering above
facts about HIV-2 this study was conducted to determine the
seroprevalence of HIV-2 and dual infection in HIV-infected
individuals at the tertiary care center in Akola.
Objectives:
The objective of this study is to determine the seroprevalence of
HIV-2 and dual infection in HIV-infected individuals at our
cenMaterials and Methods :
This prospective study was conducted at a tertiary care teaching
hospital in Government Medical College, Akola from 1 January 2014
to 31 December 2018 was conducted after approval from the
Institutional Ethics Committee. All the samples submitted for HIV
testing at integrated counseling and testing center (ICTC) in GMC
Akola during study period were included in the study. Following the
guidelines of the National AIDS Control Organization (NACO), after
informed consent and pre-test counseling patient's blood sample
were tested for HIV using testing strategy III [7]. First test performed
was rapid comb test (Comb Aids, ARKARY health Pvt.ltd.) following
manufacturer's instructions. If the test was non-reactive then
further testing was not done and patient reported as negative for
HIV antibodies. If first test was reactive for HIV then two more rapid
tests were carried out on the same sample. The second test
performed was immunofiltration test (Trispot MERISCREEN, Meril
d i a g n o s t i c P v t . L t d ) . T h e t h i rd t e s t p e r f o r m e d wa s
immunochromatography test (Signal HIV, ARKRAY health Pvt.ltd).
second and third tests were able to differentiate between HIV-1 and
2. After performing all 3 tests samples were reported as reactive for
HIV-1 or HIV-2 or HIV-1& HIV-2 dual infection. The diagnosis of HIV1 or HIV-2 or dual infection is based mainly on the rapid tests used. If
the sample was positive for HIV-2 or dual infection then the that
sample was sent to National AIDS Research Institute (NARI) Pune
for further testing and confirmation. All patients of all age group
newly diagnosed with HIV or known cases who came to ICTC for HIV
testing during study period were included, after obtaining informed
consent.

Table 2 contains the agewise and sexwise distribution of HIV
positive cases during the study period. Out of 1341 positive patients
58.9% (790) were male patients and 41.1% ((551)) were female
patients with a male to female ratio of 1.41. The HIV-2 prevalence
was comparatively more in male patients (6 male Vs 4 female).
Statistically significant difference of positivity between the genders
is noted with a Z value of 4.7 and P value of 0.0001.
Among different age groups the distribution of HIV serotypes was
not uniform. In our study the patients in the age group 31-40 years
had maximum number of HIV positive patients (30.6%) followed by
age group 41-50 years (26.4%) and more than 50 age group
(24.6%). All HIV-2 positive and dual infection patients were above
31 years of age. From all HIV-2 positive patients 50% patients were
in age group of 31-40 years. Both the patients having dual infection
with HIV-1 and HIV-2 were from age group 41-50 years.
Table 1 : Results of HIV testing over the period of 1 Jan 2014 to
31 Dec 2018

Table 2: Age wise and Sex wise distribution of HIV seropositive
patients

The discrete data is mentioned in the form of numbers and
percentages. 2 proportion test is used to calculate the P value
between the groups. The P value of <0.05 is considered as
statistically significant. The data is analyzed by SPSS software
version 18.
Results :
Table 1 shows yearly data of total samples collected and screened
for HIV infection during study period at ICTC, GMC Akola. During
study period a total of 67969 samples were tested for HIV
antibodies. From those 67969 samples 35905 were males and
32064 were females. Out of total 67969 samples 1.97% (n=1341)
samples were positive for HIV antibodies among which 1.95%
(n=1329) samples were HIV-1 positive, 0.014 % (n=10) were HIV-2
positive and 0.0029 % (n=2) were positive for both HIV-1 and HIV-2
(dual infection). With dual infection included, the overall HIV-2
prevalence was 0.016%. Compared with HIV-1, HIV-2 positive and
dual infection patients represent very small proportion of all
diagnosed HIV patients [0.90% (12) HIV-2 patients Vs 99.1% (1239)
HIV-1 patients]. It was observed that over the period of 5 years the
number of samples tested increased by 92% and prevalence of HIV
positive decreased by 62%.

Discussion :
As per India estimation 2015 report of NACO, adult HIV
prevalence in India was estimated at 0.26% and in Maharashtra
higher than national prevalence rate [8]. In prese nt study 1.97%
patients were positive for HIV infection [Table1]. Similar results
were found in study conducted by Tadokar VS in Pune (1.11%) [9]. In
contrast to this in a study conducted in Mumbai by Ingole NA et al
(2010) found 7.9% HIV positive cases which is higher than present
study[10]. Decreased seroprevalence noted in the present study as
compared to Ingole NA study is because of successful
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implementation of key strategies under NACP-IV (National AIDS
Control Programme - IV) like preventing new infections by
sustaining the reach of current interventions and effe ctively
addressing emerging epidemics ,achieving universal coverage of
prevention of parent to child transmission and providing treatment,
care and support to HIV positive patients[8]. This also helped in
increasing the awareness among people thus reversing the steady
increase in seropositivity at earlier phases as mentioned in study
conducted by Bairy I et al (2001) in Manipal[11]. In present study it
was observed that over the period of 5 years every year number of
samples tested were increased and prevalence of HIV was
decreased. This observation matches with data provided by NACO
stating that around 66% decline was observed in new infections
from 2000 to 2015[12].
Among different age groups the distribution of HIV types was not
uniform. In our study all patients infected with HIV-2 were above 31
years age. Majority of HIV-2 patients were from age group 31 -40
years. Remaining HIV-2 positive patients were from age group 41-50
and age group above 50 years [Table 2]. These results are matching
with study of Chakravarty J who have reported that the 31–40 years
age group to be the most commonly affected [13]. Reason for all
HIV-2 positive patients having age above 31 years may be because
doubling time of HIV-2 is more than that of HIV-1, HIV-2 is less
efficient for sexual transmission, less pathogenic, and slower
disease progression which has resulted in longer asymptomatic
stage in HIV-2-infected individuals than those infected with HIV-1.
Due to longer asymptomatic stage symptoms have occurred at age
above 31 years and hence diagnosed at this age by laboratory tests
[14,15].
In the present study from all HIV positive patients 58.9% were
males and 41.1% were female patients [table 2]. The HIV-2
prevalence was comparatively more in male patients (6 male Vs 4
female). Similar results were seen in study conducted in Mangalore
by Jutang Babat and study conducted by Shahapur and Bidri in
2014[16,17]. The reason for Sex differences in HIV arises from
combined effects of sex hormones, genetic differences and
sociobehavioral & environmental influences [18]. Females having
less positive cases in our study might be because of females
experience or report fewer symptoms during primary infection
which may delay in diagnosis.
As per table 1 compared with HIV-1, HIV-2 positive patients
represent very small proportion of all diagnosed HIV patients
[0.75% (10) HIV-2 patients Vs 99.1% (1239) HIV-1patients]. Similar
results were observed by Sabharwal ER [13]. Where as in studies
conducted by Kashyap B (2011) and Tadokar VS (2013) showed only
0.03 % HIV-2 positive results among HIV positive patients which
comparatively lower than present study [9,19]. In study conducted
by Jutang B et all in Mangalore the results were comparatively higher
for HIV-2 (2.8%) [16].
In the present study, out of all samples tested 0.014% of the total
samples were positive for HIV-2 [Table1]. Where as in studies
conducted in Mumbai by Ingole NA et all (0.14%) and Agrawal S et all
(0.35% ) showed higher results[10,20]. This might be because of
study is conducted in Vidarbha region of Maharashtra where there is
less prevalence of HIV-2. Various authors in India have reported that
HIV-2 prevalence ranges from 0.14% to 2.8% [9,10,13,16,19,20].
Hence this proves that currently a heterogeneous epidemic of HIV-2
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exists in India including variation of results in different regions of
individual states. As compared to HIV-1 persistent lower viral load is
one reason for a lower incidence rate and the transmission risk seen
in HIV-2 infection. In general after seroconversion as compared to
HIV-1, HIV-2 the viral load tends to remain low for a longer period.
Approximately 5 to 15% of people who are infected with HIV-1 are
considered to be long-term non-progressors versus 86 to 95% of
people who are infected with HIV-2[21].
The clinical course of HIV-2 infection is generally characterized
by a slow disease progression, lower plasma viral loads, slow CD4+ T
Lymphocyte (CD4) count depletion, low sexual and vertical
transmission, longer asymptomatic stage, and a lower mortality rate
than HIV-1 infection [5]. In contrast to HIV-1for treatment of HIV-2
it is suggested that ART should be started at or soon after HIV-2
diagnosis to prevent disease progression and transmission of HIV-2
to others because without effective ART, HIV-2 infection will
progress to AIDS and death in the majority of individuals [22]. HIV-2
is intrinsically resistant to non-nucleoside reverse transcriptase
inhibitors, Enfuvirtide and some Protease Inhibitors hence these
drugs should not be included in ART regimens for HIV-2 infection.
Majority of drugs which are currently used for treatment of HIV-1
are resistant to HIV-2 hence guidelines for the use of antiretroviral
agents for treatment of HIV-2 infection should be followed
meticulously. Initial ART regimens for ART-naive patients who have
HIV-2 monoinfection or HIV-1/HIV-2 coinfection should include an
integrase strand transfer inhibitor (INSTI) plus two nucleoside
reverse transcriptase inhibitors (NRTIs). Persons with HIV-2 who
are of childbearing potential require special considerations when
choosing a regimen [22]. Patients with hepatitis B virus (HBV)/HIV2 coinfection should be prescribed ART regimens that contain drugs
with activity against both HIV-2 and HBV. Currently, transmitted
drug resistance appears to be rare among people with HIV-2 but it
may pose threat in future [23].
Unlike persons with HIV-1, persons with HIV-2 should continue
to undergo periodic CD4 cell count testing even if their viral loads
are persistently suppressed, because disease progression can occur
despite an undetectable viral load. Hence for assessment of
treatment response to patient monitoring of CD4 cell count should
be done.
In India at present in majority of testing centers diagnosis of HIV2 is done by rapid tests following NACO guidelines and for
confirmation sample is sent to higher center for confirmation by
more specific tests like Western blot test or nucleic acid test. Hence
diagnosis will take extra time for HIV-2 patient and delay in
treatment will occur. This implies that in present scenario more
accurate rapid test options are needed for diagnosis of HIV-2.
Conclusion :
In present study we conclude that the incidence of HIV-2 and dual
infection does occur in Akola but it is comparatively less prevalent
than other parts of India. Predominantly Males of age group 31-40
years were most commonly affected. The detailed multicentric
survey for HIV-2 should be performed in various parts of India to
know current status of HIV-2 infection our country. As HIV-2 may
pose serious threat in future, enhancing the diagnosis by detecting
HIV-2 by various methods and correct treatment of HIV-2 infection
according to new guidelines is the need of time for India. Special
guidelines should be made for rapid and confirmatory diagnosis of

7138

Arati Ankushrao Bhadade et al. / Int J Biol Med Res.2020; 7(4):7135-7138

17.

Shahapur PR, Bidri RC. Recent trends in the spectrum of opportunistic
infections in human immunodeficiency virus infected individuals on
antiretroviral therapy in South India. J Nat Sci Biol Med. 2014;5:392–6.
[PMCID: PMC4121922] [PubMed: 25097422]

Acknowldegments:

18.

We acknowledge the support given by staff of Government
Medical College, Akola who are working under NACO Programme for
providing the required information.

Eileen P. sex Differences in HIV Infection. Curr HIV/AIDS Reo.2018; 15(2):
136-146.

19.

Kashyap B, Gautam H, Bhalla P. Epidemiology and seroprevalence of
Human immunodeficiency virus type 2. Intervirology. 2011; 54(3):151-5.

Confict of Interest :

20.

Agrawal S, Sawant S, Shastri J. Prevalence of HIV-2 infection in Mumbai.
Indian J Dermatol Venereol Leprol 2010;76:709-10.

21.

Martinez-Steele E, Awasana AA, Corrah T, Sabally S, van der Sande M, Jaye
A. Is HIV-2-induced AIDS different from HIV-1-associated AIDS? Data from
a West African clinic. AIDS. 2007; 21(3): 317-24.

22.

ART gulidelines HIV-2 (Guidelines for the Use of Antiretroviral Agents in
Adults and Adolescents with HIV) http://aidsinfo.nih.gov/guidelines
updated 10/07/2019

23.

Duarte F, Miranda AC, Peres S, et al. Transmitted drug resistance in drugnaive HIV-2 infected patients. AIDS. 2016;30(10):1687-1688. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/27243780.

HIV-2 patients and ART regimens should be changed according
toHIV-2 patient's health condition. Newer FDA approved rapid tests
should be used for HIV-2 diagnosis.

None
References:
1.

Who.int . 2020. HIV/AIDS. [online] Available at:
<https://www.who.int/news-room/fact-sheets/detail/hiv-aids>
[Accessed 21 July 2020]

2.

2017. UN AIDS DATA. [ebook] Joint United Nations Programme on
HIV/AIDS (UNAIDS), p.76. Available at:
<https://www.unaids.org/sites/default/files/media_asset/2017_databook_en.pdf> [Accessed 21 July 2020].

3.

Clavel F, Guetard D, Brun-Vezinet F, et al. Isolation of a new human
retrovirus from West African patients with AIDS. Science 1986;233:343346.

4.

Gottlieb GS, Raugi DN, Smith RA. 90-90-90 for HIV-2? Ending the HIV-2
epidemic by enhancing care and clinical management of patients infected
with HIV-2. Lancet HIV. 2018;5(7):e390-e399. Available at:
http://www.ncbi.nlm.nih. gov/pubmed/30052509.

5.

Matheron S, Pueyo S, Damond F, et al. Factors associated with clinical
progression in HIV-2 infected-patients: the French ANRS cohort. AIDS.
2003;17(18):2593-2601.

6.

Esbjornsson J, Mansson F, Kvist A, et al. Long-term follow-up of HIV-2related AIDS and mortality in Guinea-Bissau: a prospective open cohort
s t u dy. L a n c e t H I V. 2 0 1 8 . Ava i l a b l e a t :
http://www.ncbi.nlm.nih.gov/pubmed/30392769.

7.

HIV Testing Manual: Laboratory Diagnosis, Bio-Safety and Quality Control
NACO. [Last accessed on 2012 Sep 15]. Available
from:http://www.nicd.nic.in/writereaddata/linkimages/194.doc .

8.

Annual Report NACO 2016-17 page no. 340

9.

Ta d o ka r V S , K ava t h e ka r M S . S e ro p reva l e n c e o f H u m a n
Immunodeficiency virus Type 2 from a tertiary care hospital in Pune,
Maharashtra: A 2 year study. Ind J Med Microbiol. 2013; 31(3):314-5.

10.

Ingole NA, Sarkate PP, Paranjpe SM, Shinde SD, Lall SS, Mehta PR, et al.
HIV-2 infection: Where are we today? J Glob Infect Dis. 2013;5:110–3.
[PMCID: PMC3766332] [PubMed: 24049365]

11.

Bairy I. Shivananda PG. Seroprevalence of HIV in Manipal. Indian J Med
Sci.2001; 55(5):257-62.

12.

National strategic plan for HIV/AIDS and STI 2017- 2024 by NACO “Paving
Way for an AIDS Free India” dated December 1, 2017 Page no. 21

13.

Sabharwal ER et al. HIV-2: A Benign Onlooker or A Subtle Threat? Journal
of Clinical and Diagnostic Research. 2014 May, Vol-8(5): DM01-DM02.
DOI: 10.7860/JCDR/2014/8022.4340

14.

Kannangai R, David S, Sridharan G. Human immunodeficiency virus type2-A milder, kinder virus: An update. Indian J Med Microbiol.
2012;30:6–15. [PubMed: 22361754]

15.

Campbell-Yesufu OT, Gandhi RT. Update on human immunodeficiency
virus (HIV)-2 infection. Clin Infect Dis. 2011;52:780–7. [PMCID:
PMC3106263] [PubMed: 21367732

16.

Jutang Babat Ain Tiewsoh, Beena Antony, and Rekha Boloor.
Seroprevalence of HIV-2 and Dual Infection among HIV-Infected
Individuals with Clinical and Laboratory Features at a Tertiary Care
Teaching Hospital, Mangalore: The Present Scenario. Ann Afr Med. 2019
Apr-Jun;18(2):70-74. doi: 10.4103/aam.aam23_18.[
PMCID:PMC6521635 ]

c Copyright 2010 BioMedSciDirect Publications IJBMR - ISSN: 0976:6685.
All rights reserved.

