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ABSTRACT

ARTICLE HISTORY

Pregnant women coinfected with the human immunodeficiency virus (HIV) and human gamma-
herpesvirus 8 (HHV-8) are at higher risk of Kaposi’'s sarcoma development, increased viral load,
and vertical transmission of these viruses. A total of 131 pregnant women infected with HIV
were examined for antibodies against HHV-8 latency-associated nuclear antigen (LANA) and lytic
antigens using immunofluorescence assays. The presence of HHV-8 DNA was confirmed using
real-time polymerase chain reaction (QPCR) and nested PCR. Overall, 0.8% (1/131) of the patients
contained antibodies to HHV-8 LANA and lytic antigens, and no HHV-8 DNA was detected. This
study, including a small population of HIV-infected pregnant women in Brazil, indicates a low
prevalence of HHV-8 seropositivity and absence of active infection in this group. However, a
potential role of HHV-8 in the increased transmission and pathogenic activity of HIV in pregnant
women is suggested. Attention should be given to the emergence of HHV-8 infection in this
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population group in order to avoid comorbidities and transmission of HIV.

Introduction

Human gammaherpesvirus 8 (HHV-8) is the etiologic
agent of Kaposi's sarcoma (KS), one of the most com-
mon cancers in individuals infected with human
immunodeficiency virus (HIV). The overall KS incidence
in HIV-infected people is 481.54 per 100,000 person-
years worldwide. The KS incidence of HIV-positive
women is reported as 172.18 per 100,000 person-years
[1]. An estimated 17.4 million adult women are
infected with HIV worldwide [2].

KS may develop during pregnancy [3], as changes
in the immune system during this period may contrib-
ute to increased herpesvirus viremia and subsequent
tumorigenesis. In addition, immune changes in HIV-
coinfected pregnant women may further impair immu-
nosurveillance for HHV-8 infection [3,4].

Vertical transmission of HHV-8 may occur during
pregnancy [5] and high viral load of this herpesvirus
in cervicovaginal secretions influences intrapartum
transmission [4]. Rare cases of KS in newborns suggest
that HHV-8 vertical infection could lead to early KS,
especially in children infected with HIV [6]. HHV-8

infection in pregnancy is additionally proposed to pre-
sent a risk factor for HIV-1 vertical transmission [7].

Mechanisms promoting cooperation between HIV-1
and HHV-8 may culminate in the spread of these
viruses within the host organism, AIDS progression,
and KS development [8]. The HHV-8 seroprevalence
rates range from 1.7 to 80.7% in HIV-infected pregnant
women worldwide [9]. To address the lack of data of
HHV-8 infection in this population group in Brazil, we
have investigated the prevalence of HHV-8 infection in
pregnant women with HIV in this study.

Materials and methods

This study was retrospective in design, and all 131
HIV-infected pregnant women were recruited between
April 2005 and August 2008 at the Nova Iguacu
General Hospital, Rio De Janeiro State, Brazil. This is a
referral center for the care and treatment of HIV-
infected pregnant women located on the outskirts of
Rio de Janeiro. Sociodemographic, clinical and
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laboratory information were abstracted from med-
ical records.

Inclusion criteria were as follows: samples collected
during the second and third trimesters of pregnancy,
HIV infection confirmed using enzyme-linked immuno-
sorbent assay, any ethnicity/color, age, marital status,
maternal education level, and family income.

The sociodemographic variables used were: ethni-
city/color (white, black, brown/mulatto, indigenous),
marital status (living with a partner or not), degree of
schooling (illiterate, incomplete elementary school,
complete elementary school, high school, and higher
education), family income (no income, up to one sal-
ary, two or three salaries, four or five salaries,
and > five salaries), maternal age at the time of HIV
diagnosis (up to 15years, 16-20years, 21-30years,
31-40years, and >41 years); and HIV diagnosis during
current gestation (yes or no).

With regard to clinical and laboratory variables, all
HIV-infected pregnant women received combined anti-
retroviral therapy, with 91.6% (120/131) patients dis-
playing cluster of differentiation CD4" T lymphocyte
counts of >200 cells/mm? of blood.

Serum samples were collected and stored at -20°C
until testing for HHV-8 infection. Immunofluorescence
assays (IFA) were used for detection of antibodies
against HHV-8 latency-associated nuclear antigen
(LANA) and lytic antigens, as reported previously [10].
Samples were considered seropositive for HHV8-
specific antibodies in cases where at least one of the
assays (IFA-LANA or IFA-lytic) was positive.

Serum samples with HHV-8 anti-LANA and antilytic
antibodies from individuals with KS were used as posi-
tive controls and those without HHV-8 anti-LANA and
antilytic antibodies from blood donors as nega-
tive controls.

Viral DNA was extracted from homogenized sam-
ples using the High Pure Viral Nucleic Acid Kit (Roche,
NJ, USA) according to the manufacturer’s instructions.
DNA was stored at -70°C until sample analysis. Viral
DNA was analyzed in triplicate via real-time polymer-
ase chain reaction (qPCR) as described previously [11],
which amplified HHV-8 minor capsid protein gene/
open reading frame (ORF) 26 (66bp). In addition, a
synthetic standard curve (5'-TTCGTGCCCCATAAATGAC
ACATTGGCGTATATATGGCGGAACTTGATCTATGCGTTAC-
ATCATCCGGGGCCCCTGATA-3') with an initial titer of
10’ copies/mL in a dilution series (10'-10”) was
designed for gPCR.

Viral DNA was analyzed via nested PCR that ampli-
fied a 233-bp fragment from HHV-8 ORF 26, as
described previously [12]. Each PCR reaction contained
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500-nM primer (forward/reverse). Amplification prod-
ucts were visualized on 1.5% agarose with ethidium
bromide staining.

In both PCR assays, serum samples positive for
HHV-8 DNA from individuals with KS were used as
positive controls and serum samples without HHV-8
DNA from blood donors as negative controls.

The study was approved by the Oswaldo Cruz
Foundation Ethics Committee (number 895.159/
CAEE:28183314.7.0000.5248) and all participants
signed an informed consent form.

Descriptive statistical analyses were performed for
variables related to sociodemographic information on
HIV-positive pregnant women, with absolute and rela-
tive frequency calculations. As the prevalence of
HHV-8/HIV coinfection was extremely low, inferential
statistics, initially planned for analysis of risk factors,
could not be performed.

Results

HIV-positive pregnant women were 16years or older
with an average age of 26.3 + 6.3 years. All sociodemo-
graphic data are presented in Table 1.

Antibodies against HHV-8 LANA and lytic antigens
(Figure 1) were detected in one pregnant woman
(0.8%; 1/131) aged 29years who had a CD4"

Table 1. Sociodemographic characteristics of HIV-infected
pregnant women in this study.

Variables N participants (%)
Ethnicity/color
White 38 (29)
Black 39 (29.8)
Brown/mulatto 53 (40.5)
Indigenous 01 (0.8)
Marital status
Living together with a partner 100 (76.3)
Not living with a partner 31 (23.7)
Degree of schooling
llliterate 03 (2.3)
Incomplete elementary school 76 (58)
Complete elementary school 36 (27.5)
High school 15 (11.5)
Higher education 01 (0.8)
Family income®
No income 17 (13.3)
Up to one salary 54 (42.2)
Two or three salaries 47 (36.7)
Four or five salaries 05 (3.9)
>5 salaries 05 (3.9)
Maternal age at the time of HIV diagnosis (years)®
Up to 15 01 (0.8)
16-20 33 (25.4)
21-30 69 (53.1)
31-40 23 (17.7)
>41 04 (3.1)
HIV diagnosis in current gestation
Yes 90 (68.7
No 41 (31.3)

N: number of participants.
#Missing variables.
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Figure 1. HHV-8-specific antibody-positive serum in IFA-LANA
and IFA-Lytic assays (100x). IFA-LANA-positive pattern with
typical speckled fluorescence in the nucleus, indicating reactiv-
ity of antibodies to latent antigens. IFA-lytic-positive pattern
with cytoplasmic fluorescence observed during the lytic phase
of virus replication.

T lymphocyte count of 540cellsy/mm? blood and
50 copies/mL HIV viral load. HHV-8 DNA was undetect-
able in all HIV-positive pregnant women.

Discussion

The low HHV-8 seroprevalence (0.8%; 1/131) detected
in HIV-infected pregnant women from our Brazilian
area corroborates with earlier data obtained by other
groups from nonendemic regions. In the USA, a coun-
try with low HHV-8 seroprevalence [13], Goedert et al.
[14] reported the presence of HHV-8 antibodies in
only 2/118 (1.7%) pregnant women with HIV infection.
In contrast, in endemic regions, such as Africa
(Ethiopia, Gambia, Uganda, Zambia, Cameroon, and
Burkina Faso), HHV-8 seroprevalence rates in HIV-
positive pregnant women were significantly higher,
ranging from 12 to 80.7% [9].

Although epidemiological data of HHV-8 infection
are still scarce in Brazil, our country is considered non-
endemic for this infection [15]. To our knowledge, this
is the first study to investigate the prevalence of HHV-
8 in pregnant women with HIV from Brazil.

We employed IFA evaluation of anti-LANA antibod-
ies, generally considered a reference assay for detect-
ing HHV-8 infection, along with IFA-lytic, which are
the most commonly used serological tests [16]. In
view of a previous report that 5.2% serum samples
from HIV-infected individuals negative for HHV-8 anti-
bodies were HHV-8 DNA-positive, we additionally
examined for the presence of HHV-8 DNA [17]. Real-
time and nested PCR disclosed no detectable HHV-8

DNA in HIV-positive pregnant women, consistent with
IFA-based negative serological tests.

In conclusion, HHV-8 prevalence and risk of infec-
tion are low in HIV-positive pregnant women from Rio
de Janeiro, Brazil. Nevertheless, attention should be
given to the emergence of HHV-8 infection in preg-
nant women infected with HIV and their impact on
health in non-endemic countries, since HHV-8 can
reactivate during pregnancy and contribute to KS
development, increased viral load and vertical trans-
mission of both viruses.
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