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Abstract

In India Kaposi’s sarcoma is rarely seen in AIDS patients. Hence the current belief is that the incidence of
human herpesvirus-8 (HHV-8) is very low in this subcontinent, most probably due to the heterosexual route of
HIV transmission. However, there is a scarcity of data on the prevalence of HHV-8 in India. In India the
primary mode of HIV transmission is the heterosexual route. Therefore we aimed to determine the prevalence of
antibodies against HHV-8 in North Indian HIV-infected men naive of antiretroviral therapy (ART). In a
prospective study, 165 Indian adult males were recruited from an ART clinic. Blood samples were collected
before administering any antiretroviral drug. The sera were tested for antibodies against HHV-8 using a
commercial enzyme-linked immunosorbent assay (ELISA) kit, which detects IgG antibodies to lytic antigens of
HHV-8. All positive samples were confirmed for the presence of anti-HHV-8 antibodies using an indirect
immunofluorescence assay (IFA). The IFA kit is intended to detect primary, latent, persistent, or reactivated
infection of HHV-8. Of the 165 males, 43 (26.06%) were positive by ELISA while 26 (15.8%) were also
positive by IFA. Seroprevalence decreased with increasing age (p <0.05). Factors independently associated
with HHV-8 infection were younger age group and alcohol consumption. These findings suggest that even in a
heterosexual population, HHV-8 can be transmitted frequently.

Introduction

HUMAN HERPESVIRUS-8 (HHV-8), also known as Ka-
posi’s sarcoma-associated herpesvirus (KSHV), was
discovered in 1994 by Chang and Moore." It is considered to
be the primary etiological agent of Kaposi’s sarcoma (KS),
primary effusion lymphoma (PEL), and multicentric Castle-
man’s disease (MCD).2 Since the virus was more prevalent in
sexually active men, its sexual mode of transmission was
hypothesized.>* However, it has also been reported that
HHV-8 can be transmitted through nonsexual routes.’ In
addition, familial clustering of HHV-8 has been observed in
highly endemic regions.® Indeed, the epidemiology of HHV-
8 has long remained a puzzle. There exists a wide geographic
variation in the prevalence of HHV-8 whether it is a region of
high endemicity or a nonendemic region.’

HIV and HHV-8 correlate very well with each other, since
the routes of transmission, risk factors, and pathogenesis are
intricately related and interposed.®” It is thought that the

seroprevalence of HHV-8 infection approximately mirrors
the prevalence of KS, which is the most common neoplastic
event seen in HIV-infected patients.'® Due to a scarcity of
data on HHV-8 from India, the current belief is that the
prevalence is quite low in this subcontinent, which is in
contrast to the global epidemiology. However, a critical re-
view of the literature indicates that more studies are needed to
estimate the real prevalence of HHV-8 in men with high-risk
sexual behavior with and without HIV coinfection. The asso-
ciation between HHV-8 and HIV seropositivity in heterosex-
ual subjects is a debatable topic. Some studies have shown a
positive association,“’13 whereas others have not.'*'® To
address this gap the present study was planned and conducted.

Materials and Methods

The primary objective of this study was to assess the
prevalence of HHV-8 infection in a cohort of antiretro-
viral therapy (ART)-naive HIV-infected adult males. The
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secondary objective was to investigate the characteristics
of HHV-8 transmission with behavioral and demographic
correlates.

The study was carried out from September 2010 to De-
cember 2012 at the Division of Clinical Microbiology and
Molecular Medicine, Department of Laboratory Medicine,
AIIMS, New Delhi, India. Subjects older than 18 years of age
and naive of ART were included after written informed
consent to participate in the study was obtained.

A structured pretested questionnaire was administered to
collate demographic characteristics, sexual behavior, substance
abuse including intravenous drug use (IDU), and history of
sexually transmitted diseases (STDs). Sexually transmitted
disease was defined as self-reported or clinically confirmed past
or recent history of any one of the following: gonorrhea,
syphilis, herpetic genital ulcers, and genital warts. An approx-
imately 5-ml blood sample was collected in a sterile container
without anticoagulant. Blood was centrifuged after coagulation
and serum was separated, coded with a unique identification
number, and stored at —80°C in a deep freezer until use.

The commercial assays used to estimate the seroprevalence
of HHV-8 use two types of HHV-8 antigens: the nuclear an-
tigen, which detects latent/persistent infection, and the cyto-
plasmic antigen, which detects the lytic stage of infection.'”
These antigens have been used extensively to detect HHV-8
infection. All serum samples were tested for anti-HHV-8 an-
tibodies using an enzyme-linked immunosorbent assay (ELI-
SA) (Advanced Biotechnologies Inc., Columbia, MD)
according to the manufacturer’s instructions. This ELISA kit
detects IgG antibodies to lytic antigens of HHV-8 in human
serum or plasma. The cut-off value was calculated by taking
the average reading of three negative control wells. Optical
density (OD) ratios were calculated by dividing the reading
of each sample well by the cut-off value. Each OD ratio was
interpreted as follows: OD<0.75 as a negative sample,
OD2=1.00 as a positive sample, and OD values between 0.76
and 0.99 as equivocal or borderline and were re-tested. All
samples were tested at 1:100 serum dilutions.

All positive samples were confirmed for the presence of
anti-HHV-8 antibodies using an HHV-8 indirect immuno-
fluorescence assay (IFA) (Advanced Biotechnologies Inc.,
Columbia, MD). The IFA kit is intended to detect primary,
latent, persistent, or reactivated infection of HHV-8. A bright
apple green epifluorescence in the fixed cells when examined
under a fluorescence microscope (Nikon, Japan) was con-
sidered positive. In brief, Sera from HIV-infected males were
incubated at a dilution of 1:40 with KS-1-infected/induced
cells fixed on microscopy glass slides. Positive and negative
controls provided with the IFA kit were also run along with
the test sample. Primary antibody conjugation was detected
using fluorescein isothiocyanate (FITC)-conjugated antihu-
man secondary antibody. The slides were examined using
epifluorescence microscopy (Nikon, Japan). A negative fluo-
rescence reaction is indicated by the appearance of only red
cells while bright apple-green fluorescence indicates the
presence of anti- HHV-8 antibodies in the sample.

Since the IFA is a semiquantitative test, grading of positivity
was done using dual criteria of brightness of the fluorescence
and number of cells showing fluorescence. Arbitrary grading is
done as negative, no fluorescent cells at all; 1+, a few cells
show fluorescence or several cells show faint fluorescence;
2+, more than 25% of cells show bright fluorescence; 3+,
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more than 50% of cells show bright fluorescence; 4 +, most of
the cells on the slide show bright green fluorescence. The
grading is made taking positive and negative control into
consideration (Fig. 1).

Statistical analysis

Data were analyzed using SPSS version 19. Demographic
characteristics and risk behaviors were analyzed using de-
scriptive statistics, i.e., mean, median, and interquartile range
(IQR) for continuous variables and proportions for categor-
ical variables. HHV-8 seroprevalence was estimated using
the normal approximation. Differences in variables were
sought by Student’s #-test or Chi-square/Fisher’s exact test as
appropriate. Initially univariate logistic regression analysis
was conducted. Significant determinants of HHV-8 infection
were adjusted in a logistic regression model expressed in
odds ratio (OR) with 95% confidence interval (CI). A p-
value £0.05 was considered significant.

Results
Sociodemographic details

One hundred and sixty-five samples (one each) were col-
lected from 165 ART-naive men accessing HIV care at the
nodal ART center of AIIMS. The median age of the cohort
was 31 years [IQR 26.5-36; 95% CI, 30-32]. Almost three-
fourth [73.9% (122/165)] of the subjects were young indi-
viduals aged <35 years. Among these only 25.5% (42/165)
attended a degree college or higher education (Table 1). The
majority [79.4% (131/165)] of the men were married. The
median age of the married men was 32 years [IQR 30-38;
95% CI, 32-34] while the median age of the single men was
24 years [IQR 22-28; 95% CI, 22-27]. Less than a quarter
[23.03% (38/165)] of the males reported that they have had
one or more STDs in the near past. In 88.5% (146/165) of the
subjects HIV was acquired through sex whereas the non-
sexual mode of transmission accounted for 11.5% (19/165),
which included IDU, mother-to-child transmission (MTCT),
and blood transfusion or needle prick.

One hundred and forty nine (90.3%) men stated that they
were heterosexual while sixteen (9.7%) identified themselves
as having sex with men (either homosexual or bisexual). This
difference was highly significant (p <0.001). Most married
men [91.6% (120/131); p <0.001] were heterosexual and only
8.4% (11/131) were bisexual. A tendency to homosexual be-
havior was slightly more (14.7%) in unmarried men. As many
as 69.1% (114/165) men had addiction or substance abuse in
the form of alcohol, smoking/chewing of tobacco, or IDU.
Of these 114 males, 96 (84.21%) regularly consumed alcohol,
39 (34.21%) were chronic smokers along with alcohol con-
sumption, 17 (14.91%) were smokers with no alcohol con-
sumption, and only one (0.87%) male was an intravenous drug
user (p<0.001).

HHV-8 seroprevalence and confounding factors

Out of 165 subjects 43 (26.0%) tested positive for HHV-8§,
of whom 26 (60.5%) were positive for antibodies against both
Iytic and latent HHV-8 antigens and 17 (39.5%) were positive
for HHV-8 lytic antigen only. In the univariate analysis, there
was a tendency toward a high risk of HHV-8 positivity in
younger individuals aged 18-25 years [OR: 4.32; 95% CI,
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1.27-14.78] and alcohol consumption [OR: 2.26; 95% CI,
1.06-4.82]. Table 1 shows that seroprevalence decreased with
the increase in age from 37.03% (10/27) in men aged 18-25
years to only 11.6% (5/43) in men older than 35 years of age
(p<0.05). Interestingly no significant difference was observed
in the prevalence of anti-HHV-8 antibodies between hetero-
sexual men (26.17%) and men who have sex with men (MSM)
(25%) (Table 1). The median CD4 " T cells count was 358/ul
[IQR 250-491.5; 95% CI, 332-404 cells/ul].

Discussion

This study was carried out with the basic aim of assessing
HHV-8 prevalence in Indian males with high-risk sexual
behavior. In the present study, the seroprevalence of HHV-8
was found to be 26.1% in HIV-infected Indian males. The
prevalence of HHV-8 is reported to be higher in the homo-
sexual population than the heterosexual population.'’ >
Thus, the prevalence rate reported in the present study may
seem to be very high for the heterosexual population included
in this study.” However, HIV infection among MSM is in-
creasingly being reported from India.?® In the present study,
we found a notable proportion (12/16; 75%) of men with
bisexual orientation, or in other words these were hetero-
sexually married men. This implies that significant numbers
of Indian men are bisexually active but are not identified as an
open MSM group, and that these men could be a potential
source of HHV-8 transmission.

A wide variation in HHV-8 seroprevalence has previously
been observed in East Asian countries, viz. Japan (11.7%),
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FIG. 1. Indirect immunofluorescence
assay results. Note the high fluorescence
indicating a strongly (3+) positive
sample in (A) and a moderately (2+)
positive sample in (B); (C) is a positive
(4+) serum control and (D) is a nega-
tive (no fluorescence) serum control.
Magnification x400. Color images
available online at www.liebertpub
.com/aid

China (12.7-43.2%), and Thailand (1-28.1%). '"~*> How-
ever, to date except for India, there is no published literature
regarding the seroprevalence of HHV-8 from countries of the
Indian subcontinent such as Pakistan, Afghanistan, Bangla-
desh, Sri Lanka, and Nepal. In addition, in India only a few
studies on this subject have been published. The very first
study was published in 1999, which showed a seroprevalence
of 2.4%.>* But their sample size was very small (42; 36 males
and 12 females). Another study carried out on 87 HIV-
infected subjects from South India also reported a prevalence
of <5%.% In both these studies the reported prevalence was
much lower than what we have found. No study with a
comparable sample size has been carried from India; hence, it
is difficult to compare our data with other’s data and to as-
certain the reasons for the variations in seroprevalence rates.

We found a statistically significant association between
age and HHV-8 positivity. The young adults showed a higher
prevalence than older males. The most plausible explanation
could be that active transmission of HHV-8 in this part of
India has occurred only in the past few decades. Alcohol
consumption, which is a well-known factor mitigating high-
risk sexual behavior,'® was independently associated with
increased HHV-8 prevalence in our study subjects. There-
fore, it is conceivable that the prevalence was higher in those
who consumed alcohol regularly and risked sexually trans-
mitted diseases including HHV-8.

The most important observation of the study was the com-
parable rates of HHV-8 infection in heterosexual men and
MSM. This observation suggests that heterosexual men could
potentially transmit HHV-8 to their female partners. Hence, it
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TABLE 1. SOCIODEMOGRAPHIC AND BEHAVIORAL CORRELATES OF HUMAN HERPESVIRUS 8 INFECTION
IN ANTIRETROVIRAL TREATMENT-NAIVE INDIAN ADULT MALES

HHV-8 antibody status

Characteristics Negative (122) Positive (43) p value Unadjusted OR
Age group

18-25 17 (62.96) 10 (37.03) 4.7

26-35 67 (70.52) 28 (29.47) 0.032 3.1

36-50 38 (88.37) 5 (11.62) 1
Smoking/tobacco chewing

No 77 (70.64) 32 (29.35) 0.178 1

Yes 45 (80.35) 11 (19.64) 0.58 (0.27, 1.27)
Alcohol

No 57 (82.61) 12 (17.39) 1

Yes 65 (67.70) 31 (32.30) 0.031 2.26 (1.06, 4.82)
Education

Uneducated/nonmatriculating 53 (74.64) 18 (25.36) 0.112 1

Matriculating or higher 69 (73.40) 25 (26.60) 1.18 (0.57, 2.42)
Socioeconomic status

Low—income group 65 (73.86) 23 (26.14) 0.981 1

Middle—income group 57 (74.02) 20 (25.97) 0.99 (0.49, 1.99)
Employment status

Unemployed 19 (63.33) 11 (36.66) 0.143 1

Employed 103 (76.29) 32 (36.68) 0.5 (0.23, 1.24)
Marital status

Single 22 (64.70) 12 (35.29) 0.169 1

Married 100 (76.33) 31 (23.67) 0.56 (0.25, 1.27)
Sexual preference

MSM 12 (75.00) 4 (25.00) 0.919 1

Heterosexual 110 (73.82) 39 (26.17) 1.06 (0.32, 3.49)
Mode of HIV acquisition

Blood transfusion/needle prick 10 (90.90) 1 (9.10) 1

MTCT 3 (100.00) 0 0

Sexual 106 (72.60) 40 (27.39) 0.357 3.8

IDU 1 0 0

Unknown 2 (50.00) 2 (50.00) 10
Past history of STD

No 95 (74.80) 32 (25.20) 0.644 1

Yes 27 (71.08) 11 (29.00) 1.20 (0.53, 2.71)

HHV-8, human herpesvirus 8; OR, odds ratio, MSM, men who have sex with men; MTCT, mother-co-child transmission; IDU,

intravenous drug use; STD, sexually transmitted disease.

would be most prudent to carry out well-designed studies in
sexually active females as well as in school going young
children to determine the baseline prevalence of this virus.

From this study, however, we cannot ascertain the clinical
significance of HHV-8 infection in our population, as clini-
cally confirmed KS cases are rarely reported from India, in
spite of the high prevalence of the infection. This may be
due to the fact that the genotype(s) of HHV-8 circulating in
India are avirulent or due to a lack of some other unknown
cofactors.?
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