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Seroepidemiological study of herpes simplex virus type 2 in
patients with the acquired immunodeficiency syndrome in the
City of Niteroi, Rio de Janeiro, Brazil
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This study was designed to determine the seroprevalence of herpes simplex virus type 2 (HSV-2) and to evaluate
its association with age, sex aswell as other demographic and behavioural factorsin 150 human immunodeficiency
virus (HIV) positive adults patients attending the general medical outpatient ward for routine care of Niterdi, state
of Rio de Janeiro, Brazl. Serum samples were screened for HSV-2 antibodies using an indirect ELISA. Eighty-three
patients were men (mean age: 38.8) and 67 were women (mean age: 35.4). The estimated prevalence of HSV-2 was
52% (95% Cl: 44-60%) and it was higher among men (53%) than among women (50.7%). Overall, the age of first
sexual intercourse and past history of genital herpes were associated with HSV-2 seropositivity. Analysis by gender
disclosed significant association of humber of lifetime sex partners only among men. Although HSV-2 antibodies
were frequent in the study group, genital herpes was reported by 21.8% of the HSV-2 positive subjects, indicating
low awareness of the HSV-2 infection. These results may have public health importance for Brazil asthe high rate of
HSV-2 infection may act as a cofactor of HIV transmission.
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Infection with herpes simplex virus (HSV) is among
the commonest human vird infections (Ashley et al. 1990).
Typically, HSV-1 causesorolabial herpesand HSV-2 causes
genital herpes, although either type of virus can cause
any of thoseclinical syndromes (Whitley & Gnann 1993).

HSV-2 is one of the commonest causes of genital ul-
ceration worldwide, but the rel ative importance of infec-
tion appearsto vary from placeto place. In countrieswhere
co-infection with human immunodeficiency virus (HIV)
and HSV-2iscommon the significance of HSV-2 asacause
of ulceration has probably been underestimated (Cowan
et al. 2003). The ulceration that occurs in immunocom-
promised individuals is frequently atypical, severe, and
persistent (McGrath & Newman 1994, Suligoi et a. 2002)
and may mimic ulceration caused by other organisms, such
as syphilisand chancroid (Chen et al. 2000).

Thereisincreasing evidencethat HSV-2 facilitatesHIV
transmission (Wasserheit 1992, Wald & Link 2002), which
strengthensthe importance of theimplementation of avail-
able HSV control methods and the development of vac-
cines(Corey & Handsfield 2000, WHO & UNAIDS 2001,
Cowan et al. 2003). The majority of HSV infections are
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unrecognized and most people who are infected shed vi-
rusat sometimeand are, therefore, potentially infectious.
Therefore, seroepidemiological studiesare critical to un-
derstanding the pattern and distribution of infection
within populations (Cowan et al. 2003). Nonetheless, data
on the prevalence of HSV-2 infection among HIV-positive
individuals are scarce. Recently, commercially available
type-specific serologic assays allowed more extensive
study of the epidemiology of HSV-2 infections (Ashley et
al. 1998, Cowan et a. 2003, Turner et a. 2003).

The objectives of the current study wereto determine
the seropreval ence of HSV-2 and its association with age,
sex aswell as other demographic and behavioural factors
among HIV-positive patientsfrom alarge general hospital
in Niterdi, state of Rio de Janeiro, Brazil.

PATIENTS AND METHODS

Subjects - The study was conducted in the Hospital
Universitario Antonio Pedro, Federal Fluminense Univer-
sity, alargetertiary public hospital located in Niterdi, state
of Rio de Janeiro, Brazil. Niter6i has around 474,000 in-
habitants and the hospital provides health care to neigh-
boring municipalities and to a lesser extent to popula-
tions from other parts of the state. The study population
consisted of all HIV-positive adult patients attending the
general medical outpatient care for routine CD4 lympho-
cyte counts and HIV viral load estimation, between No-
vember 2001 and June 2002. Written informed consent
was obtained and the project was approved by the Hos-
pital Review Board. Patients were informed of the tests
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resultsand offered treatment, if necessary. Blood samples
were assigned anumerical codeto conceal theidentity of
the study subjects.

The patients were interviewed using a standardized
questionnaire that included information on demographic
variables (gender, age, level of education, residence),
behaviour practices (number of lifetime sex partners, age
of first sexual intercourse), and past history of sexually
transmitted diseases (STD) and genital herpes. Serum
samples were collected from each participant and linked
to the questionnaire by the aforementioned numerical
code.

Serological tests- Serawere screened for HVS-2 im-
munoglobulin G antibodies using an indirect HSV-2 en-
zyme-linked immunosorbent assay (HerpesSelect, Focus
Technologies, Cypress, CA, US), which has an estimated
sensitivity of 98% and an estimated specificity of 97%
(Ashley et a. 1998). The test uses recombinant HSV-2
gG2 antigen to identify HSV-2 antibodies, and was run
according to the manufacturer’s specifications, with con-
trol serain the sametest plate. Results were reported ac-
cording to the manufacturer’s cut-off values.

Dataanalysis- Datawere entered and analyzed using
Epi Info 2002 (Centers for Diseases Control, US). Odds
ratios and their 95% confidenceintervalswere calcul ated
to measure the association between HSV-2 serological in-
fection and risk factors, including demographic charac-
teristics, behavioura factors, STD history, and CD4 cell
counts. Continuous variables (e.g. age, age of coital de-
but, number of partners, or CD4 count) were categorized.
Differences in proportions were assessed using the chi-
square test and chi-square test for linear trend, when ap-
propriate.

RESULTS

During the study period 153 HIV/AIDS patients at-
tended the hospital for routine care and 150 (98%) agreed
to participate in the study comprising 83 (55.3%) men
(mean age: 38.8 years; range: 20 to 62) and 67 (44.7%)
women (mean age: 35.4 years; range: 20 to 63). Thirty-
nine percent (59/150) of subjects originated from S&o
Gongalo, 35% (53/150) from Niterdi, and 22% (33/150) from
other municipalities of the state of Rio de Janeiro. With
regard to HIV exposure category, 88 (58.7%) were classi-
fied as heterosexual's, 39 (25.7%) were classified as men
who have sex with men (MSM), 8 (5.3%) were considered
to have been infected through blood transfusion, 3 (2%)
were intravenous drug users (IDU), and 12 (8%) had an
unknown exposure. The overall prevalence of HSV-2 was
52% (95% Cl: 44 - 60%). Seroprevaencewasdlightly higher
among men (Table). However, when M SM were excluded,
seroprevalence was higher, although not significantly,
among women (50.7% vs 54.5%; p = 0.5855).

Study subjects with a past history of genital herpes
were 3.8timesmorelikely to be HSV-2 seropositive; and
those who reported a coital debut before age 15 were 2.1
timesmorelikely to be HSV-2 seropositive, although this
association did not reach statistical significance (Table).

Educational level, category of HIV acquisition, past
STD history, and CD4 count category did not appear to
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be associated with HSV-2. There was a non-significant
inverse association between HSV-2 seropositivity and
increasing age.

Associationswith the same potential risk factorswere
al so examined separately by gender. Only “lifetime num-
ber of sexual partners’ among men was associated with
HSV-2infection, with significant linear trend (p = 0.041).
Men who reported more than 10 sexual partnersin their
lifetimewere 3.5 timesmorelikely to be HSV-2 seroposi-
tive(OR 3.6; 95%Cl: 0.7- 19.9).

Sixty (47.2%) of the 127 subjectswho gave no history
of genital herpes had HSV-2 detectable antibodies. Sixty-
Six (84.6%) of the 78 subjectswith HSV-2 antibodies did
not report a history of genital herpes.

DISCUSSION

The HSV-2 seroprevalence of 52% observed in our
study population is higher than that reported in antenatal
clinic attenders (29%; mean age: 24.9 years) and blood
donors (26%; mean age: 37.4 years) in Brazil (Weinberg et
al. 1993, Lupi 1995, 1998, Cowan et a. 2003), supporting
the strong association between the two infections. Ac-
cording to Russel et al. (2001), the higher rate of HSV-2
seen in HIV-antibody positive subjects may indicate that
individuals who are infected by HSV are more likely to
acquire HIV infection, and vice-versa.

Limited dataon HSV-2 prevalence among HIV-posi-
tive patientsare availablefrom Brazil. Lupi (1998) found
an 87% seropreval ence of HSV-2 in agroup of 100 HIV-
seropositive, homosexual and bisexual patients, with a
history of multiple sexual partnerships. The higher rates
of infection observed in that study could have resulted
from different distribution of risk factorsin these popula-
tions, mainly related to high levelsof sexual activity. High
rates of HSV-2 infection among HIV seropositive patients
have also been reported from other countries: 62.7 - 100%
intheUS (Stamm et a. 1988, Nahmiaset al. 1990, Safrin et
a 1991, Hook et al. 1992), 64% in the United Kingdom
(Allan & Das2004), 88% in Haiti (Bouloset al. 1992), and
91%in Central African Republic (Mbopi-Kéou et a. 2000).
Seroprevalence among HIV seronegative subjects varies
widely acrossregions, reaching levelscomparableto those
in HIV seropositive patients where early and high levels
of sexual exposurearerecorded (Whitley & Gnann 1993).

Other studies have shown that therisk of HSV-2 infec-
tion increases with age, low education levels, premature
sexual initiation, STD history, and multiple sexual partner-
ships(Mertz 1993, Santoset al. 1995, Lupi 1998, Suligoi et
a. 2001). However, in our study, only age of coital debut
and lifetime numbers of sexual partnersamong men were
significantly associated with higher HSV-2 seropositiv-
ity. Our results contrast with those findings suggesting
that other factors may contribute to increased HSV-2 se-
ropositivity in HIV positive patients. It isunclear to what
extent HIV infection shapesthe profile of HSV-2 infected
subjects. The inverse association with age is count-
erintuitive since seropositive accumulates asindividuals
grow older. The probability that it hasresulted from chance
isnot trivial, but one might speculate that HSV-2 infection
changesthe survival of HIV-positiveindividuals. If ageis
aproxy of timeof HIV infection, alower seroprevalence of
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TABLE

Unvariate analysis of risk factorsfor herpes simplex virustype 2 (HSV-2) infection among human immunodeficiency virus
infected patientsin Niteroi, Rio de Janeiro

Characteristic N N (%) HSV-2+ O.R. (95% C.l.) p-value

Gender 0.78252
Male 83 44 (53.0) 1.00
Femae 67 34 (50.7) 0.91 (0.48-1.74)

Age groups (years) 0,18532
20-29 34 21 (61.8) 1.00 0,0716P
30-39 58 32(55.2) 0.76 (0.29 - 1.97)
=40 58 25(43.1) 0.47 (0.20- 1.11)

Education level 0.48362
Elementary © 81 51 (63.0) 1.70(0.51 - 5.66) 0.2350P
High school 53 29 (54.7) 1.21(0.34 - 4.25)

College 16 8(50.0) 1.00

Age (years) of first sexual intercourse 0.0482
<15 50 33 (66.0) 2.15(0.84- 5.52) 0.1664°
15-17 60 26 (43.3) 0.85(0.35-2.04)
=218 40 19 (47.5) 1.00

Lifetime number of sexual partners 0.24022
<3 49 22 (44.9) 1.00 0.10170
4-10 36 17 (47.2) 1.10(0.42 - 2.85)
>10 60 36 (60.0) 1.84(0.80 - 4.25)

Unknown 5 3(60.0)

HIV acquisition 0.58942

Transfusion 8 3(37.5) 0.52 (0.09 - 2.74)
IDU 3 2(66.7) 1.74(0.12 - 50.57)
MSM 39 24 (61.5) 1.40 (0.60 - 3.24)
Heterosexual 88 47 (53.4) 1.00

Unknown 12 2(16.7)

Past STD history 0.79322
Yes 51 28 (54.9) 1.10 (0.52 - 2.30)

No 95 50 (52.6) 1.00
Unknown 4 0(-)

Past history of genital herpes 0.00932
Yes 22 17 (77.3) 3.80(1.22-12.61)

No 12 60 (47.2) 1.00
Unknown 71 1(100.0)

CD4 cell count/mm?3 0.78422
> 350 59 28 (47.5) 1.00 0.5090P
200-350 32 14 (43.8) 0.86 (0.33- 2.23)

50-199 26 14 (53.9) 1.29 (0.46 - 3.61)
<50 12 7(58.3) 1.55 (0.38 - 6.48)

a: Pearson chi-square; b: trend chi-square; c: including one caseilliterate; IDU: intravenous drug user; MSM: men who have sex with

men; STD: sexually transmitted disease.

HSV-2 would be consistent with lower survival.
Studiesin HIV-positiveindividual s have demonstrated
that asymptomatic genital HSV-2 shedding increaseswith
lower CD4 counts (Augenbraun et al. 1995, Wright et al.
2003). In addition, HIV-positive subjectsare morelikely to
have symptomatic HSV-2 disease, including morefrequent
and more severe mucocutaneous outbreaks (Stewart et
al. 1995). These data haveimportant implicationswith re-
gard to the transmission of both virus. We did not study
HSV-2 shedding in our HIV-positive patients. Our results
showed aweak and statistically non significant associa-
tion of HSV-2 and CD4 cell count. Evidencethat HSV-2-

infection increases the risk of transmitting HIV (Celum
2004) indicatesthat further studiesare necessary to clarify
the interaction of these two infections.

Smith et al. (2001) found that middle-age women in
Brazil that suspected their husbands had extramarital part-
ners had higher HSV-2 seropositivity rates. According to
these authors, this finding suggests that the risk of HSV-
2 acquisition isdependent not only on whether awoman’s
husband has other sexual partners, but also on the likeli-
hood that hewill acquire HSV-2 infection from these sexual
partners. Although this factor has not been investigated
in our study, it is possible that it could have contributed
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to the high HSV-2 seroprevalence found among women.
This is consistent with the high proportion (55.9%) of
HSV-2 positive women who reported fewer than four life-
time sexua partners.

Our results showed that although HSV-2 antibodies
were quite frequent in the study population, clinical ex-
pression of the infection was rather uncommon. History
of genital herpeswas obtained from 21.8% of the HSV-2
positive subjects, which indicatesthat only alow propor-
tion of the patients were aware of the HSV-2 infection.
Thisfindingisin accordance with other reports (Weinberg
et al. 1993, Russel et al. 2001, van Benthem et al. 2001),
confirming that clinical information greatly underestimates
the prevalence of HSV-2 disease and underscorestheim-
portance of teaching these patients how to identify the
episodesof active genital herpes (Langenberg et al. 1989,
Weinberg et al. 1993) and counseling them to seek health
carefor genital signsand symptoms. The potential role of
HSV-2infectioninfacilitating HIV transmission highlights
the need for including anti-HSV-2 testing and therapy in
the management of HIV positive patients, especially for
reducing therisk of transmission of HIV through herpetic
lesions (Suligoi et al. 2002).

We recognize some limitations to our study. The re-
sults were based on cross-sectional data from HIV-posi-
tive patients representing the more severe forms of the
clinical spectrum of the disease. Nevertheless, HSV infec-
tion isthought to precede, and might increase the odds of
HIV infection. Asaresult of theinteraction of those infec-
tions, the frequency and severity of genital herpes and
virus shedding may be modified. In addition to that limita-
tion, current data are based on HIV-positive patients se-
lected from a public hospital and may not have been rep-
resentative of the HIV-positive population of the munici-
palities of Niteroi and S&o Gongalo where most patients
comefrom. These selection factorslimit the generdizability
of the estimates of HSV-2 infection rates. This was an
exploratory study based on data available from alimited
number of patients. The study lacked statistical power to
demonstrate the association of HSV-2 infection with fac-
tors such as age of first sexual intercourse, which is sug-
gested by the magnitude of the odds ratio (2.15). Weak
associations and the sample size limited the control of
confounding through multivariate analysis. Follow-up
datacomparing HSV-2 seropositive and seronegative sub-
jectswere not availableto allow the analysis of the effect
of co-infection HIV-HSV-2. Failure of patientsto provide
accurate information to questions related to sexual
behaviour and drug use may have biased our estimatesto
the null asnon differential misclassificationismorelikely.
However, our study hasrecorded very high rate of HSV-2
infection, which may affect the natural history of HIV/
AlIDS and enhance the transmissibility of both virus (van
Benthem et al. 2001). Further studies should clarify the
implications of the co-infection for HIV-patients follow-
up and prognosis.
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