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SUMMARY

The objective of the present study was to estimate the prevalence of herpes
simplex virus type 2 (HSV 2) antibodies in child bearing women of 2 Brazilian
populations with different socioeconomic status and to determine the risk of neonatal
HSV exposure by means of maternal cultures at the onsct of labor. The study was
conducted at 2 hospitals: A, serving very low income patients and B, serving middle
socioeconomic class. 173 participants from group A and 127 from B answered a
questionnaire which showed that the patients had similar ages (27.7 and 26.8 years,
respectively) but differed with regard to socioeconomic status, age at first intercourse
(18.6 vs 20.6 years), number of sex partners (1.5 vs 1.2) and previous sexually
transmitted diseases (15% vs. 1.5%). History of genital herpes was given by 11% of
group A participants and by a similar number, 7%, of patients from group B. In
addition, 200 serum samples from population A and 455 from B were tested by ELISA
for anti HSV antibodies and 92% and 86%, respectively, were found to be positive.
Sixty seropositive samples from group A and 90 from B were further analyzed by
Western blot, which showed the presence of type 2 speciflic antibodies in 46% and
36%, respectively, suggesting an overall HSV 2 prevalence of 42% in group A and 31%
in B. Cervical specimens were obtained for culture from 299 asymptomatic patients
of population A and 313 of B. HSV was isolated from one specimen in each group,
indicating a 0.3% incidence of asymptomatic viral excretion in both populations. In
conclusion, the prevalence of type 2 antibodies in childbearing women was very high,
but it did not differ with the socioeconomic status. The risk of HSV perinatal
transmission was also similar in the 2 study populations and it was comparable with
the data from developed countries. Our findings do not indicate the need of special
screening programs for asymptomatic HSV excretion in Brazilian pregnant women.
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INTRODUCTION

Herpes simplex virus type 2 (HSV 2) most

commonly determines sexually transmitted ge-
nital infections. Recent surveys have shown an
increasing prevalence of genital herpes in the
adult population of developed countries'. In-
fection in neonates, although comparably less

frequent'?, is a serious disease associated with
a high morbidity and mortality even with anti-
viral therapies'. Since the majority of the in-
fants acquires HSV during passage through a
contaminated birth canal, exposure can be pre-
vented by cesarean delivery if maternal herpes
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is recognized at the onset of labor. However,
antepartum cervical cultures could not predict
the perinatal transmission risk of HSV in wo-
men with recurrent genital herpes!. In addi-
tion, most neonates who develop HSV discase
are born to mothers without previous history
of genital herpes®8. At the present time, the
exposure of newborn babies to an asymptoma-
tic maternal HSV infection at delivery is neither
predictable nor preventable.

In Brazil, the impact of HSV 2 infections
in the general population or among neonates
has not yet been studied because of the restric-
ted use of viral culture. Furthermore, the limi-
tations in specificity of serologic assays for type
2 antibodies hindered the development of epi-
demiologic surveys. Recently, type specific an-
tibody measurement techniques have been es-
tablished?$, allowing the development of seroe-
pidemiologic studies.

The goal of the present study was to esti-
mate the prevalence of HSV 2 antibodies in
child bearing women in 2 populations with
different socioeconomic status and to determi-
ne the risk of neonatal HSV exposure by means
of maternal cultures at the onsct of labor. Since
the prevalence of HSV 2 infections was associa-
ted with specific demographic characteristics'®,
the data from underdeveloped countries could
theoretically be different from the highly indus-
trialized world and could also vary among po-
pulations with distinct socioeconomic status.

. MATERIAL AND METHODS

Study Design

Two distinct populations, A and B, were
evaluated in this study. Group A consisted of
women who arrived in labor between March
1988 and May 1989 at the Hospital das Clinicas
of the University of Sdo Paulo Medical School,
which serves a very low income population.
Group B was represented by women in labor
who were admitted during the same period of
time at the Hospital do Servidor Publico Esta-
dual, which serves mostly low and middle class.
All the women who consented to enter the
study were eligible, except those who had clini-
cal evidence of active genital herpes at the time
of delivery. Specimens for viral culture were
taken before delivery. The participants were
later interviewed by one of the investigators
with regard to demographic characteristics
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(age, marital status, education, occupation, hus-
band’s education and occupation, number of
children, living conditions), previous history of
herpes simplex virus infections for both patient
and last sex partner and sexually transmitted
diseases other than genital herpes (clinical his-
tory of syphilis, gonorrhea, warts, vaginal dis-
charge and syphilis serology). The socioecono-
mic status was determined as previously descri-
bed’. Blood samples were obtained for antibo-
dy studies. In group A the blood samples were
collected by the investigators and belonged to
the women who had specimens taken for viral
cultures. In group B the venipunctures were
performed by the staff of the obstetrical service
and represented a random sample of the wo-
men who had delivered at that institution du-
ring the study period.

Viral Culture and Identification

Specimens to be cultured for HSV were
obtained from the cervix of the participants
with a swab that had a cotton tip. Although
asymplomatic HSV excretion from the vulva is
at least equally frequent to the cervical shed-
ding, the latter has been shown to have better
correlation with neonatal infection®. The swab
was placed in 1T ml of Hank’s solution supple-
mented with penicillin, amikacin and amphote-
ricin B and stored at 4°C before transportation
to the laboratory. Each specimen was inocula-
ted into duplicate tubes (0.2 ml per tube) con-
taining confluent monolayers of human fores-
kin fibroblasts (HFF) and Vero cells. The cultu-
res were maintained for 2 weeks in Eagle’s
minimal essential medium containing 2% fetal
calf scrum and were daily examined for cyto-
pathic effect.

HSV was confirmed by immunoblot pro-
cedure®®. Briefly, 10 pl of detergent solubilized
extract of the test cultures was blotted onto
nitrocellulose filters and allowed to dry. Un-
bound sites were blocked with bovine serum
albumin. After washing the filters with 0.05%
Tween 80 in phosphate buffered saline (PBS-
T), guinea pig hyperimmune anti-HSV 2 antise-
rum was added overnight at 4°C. Bound anti-
bodics were revealed with goat anti-guinea pig
IgG antiserum conjugated to horseradish pero-
xidase (Sigma, St. Louis, Mo) and diaminoben-
zidine (Sigma). Uninfected [ibroblasts, stock
herpes simplex virus varicella zoster virus and
cytomegalovirus were used as controls.
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Antibody Determinations

Antibodies to herpes simplex virus were
screened by ELISA, as previously described!.
All sera were tested at 1:30 dilution against a
solubilized extract of Vero cells infected with
HSV 1 strain Mc Intyre. Sixty seropositive sam-
ples from group A and 94 from group B were
randomly selected with the use of specific tables
for further Western blot'? testing for anti-HSV
2 specific antibodies. Briefly, detergent solubi-
lized extracts of human foreskin fibroblasts
infected with HSV 1 strain McIntyre and HSV
2 strain MS were electrophoresed in 7% acryla-
mide 4% sodium duodecylsulfate gels. The po-
lypeptides were clectrophoretically transferred
to nitrocellulose using the method described by
Towbin. The blots were cut into strips contai-
ning both HSV 1 and HSV 2 antigens, washed
with PBS-T, blocked with 10% skimmed milk in
PBS, and incubated with 1/20 dilutions of the
test sera in PBS-T. Specific binding was detec-
ted using goat anti-human IgG antiserum con-
jugated with horseradish peroxidase (Sigma)
and diaminobenzidine. Human and guinea pig
hyperimmune sera of known specificity were
used to establish the optimal antigen concen-
tration that allowed a qualitative assessment of
the presence of antibodies directed against
HSV 2 type specific polypeptides. Figure 1
shows typical representations of the Western
blot results in our population.

RESULTS

Between March 1988 and May 1989, 612
women were recruited for the study: 299 deli-
vered at the Hospital das Clinicas of the Univer-
sity of Sao Paulo Medical School, group A, and
313 were admitted at the Hospital do Servidor
Publico Estadual, group B. Of all participants,
173 from population A and 127 from group B
answered the study questionnaire. The two
groups were similar with regard to age, but
there was a significant difference in their so-
cioeconomic status assessed by the level of edu-
cation and occupation of the patient and hus-
band. Patients in group A (low income popula-
tion) began their sexually active life significan-
tly earlier than in group B, there was a higher
mean of previous sex partners in group A as
compared with B, and more patients with pre-
vious sexually transmitted diseases (table 1). No
significant differences were noted with regard
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Fig.1 - Swrips represent typical Western blot analysis
derived [rom 155 HSV seropositive patients. Arrows
indicate type specific polypeptides. MW = molecular
weights, 1 = HSV 1, 2 = FISV 2. A: sample positive for both
HSV 1 and 2; B: HSV 1 negative, HSV 2 positive; C: HSV 1
positive HSV 2 negative.

to previous genital herpes: 11% and 7% in
group A and B, respectively. In addition, the
status of the last sex partner with regard to
herpes simplex infection was unkown by most
of the patients.

Among 200 group A patients from whom
blood samples were obtained, 183 (92%) had
antibodies anti-HSV measured by ELISA. Sixty
randomly selected sera were further tested by
Western blot for specific anti-HSV 2 immunity
and 28 (46%) showed Lype 2 antibodies im-
plying an overall type 2 antibody prevalence of
42%. Similar results were found in 455 blood
samples derived from patients who delivered at
the group B hospital: 391 (86%) displayed HSV
humoral immunity and 34 out of 94 (36%) had
type 2 antibodies with an overall prevalence of
31%.

During the study, 299 cervical specimens
were obtained for culture from group A, and
313 from population B. HSV was isolated from
one specimen in each group, determining a
0.3% incidence of asymptomatic cervical shed-
ding in both populations. The viruses were
detected after 5 and 3 days, respectively, of
culture. One of the 2 infants vaginally delivered
through a contaminated genital tract died of
respiratory failure 24 hs after birth. The respi-
ratory distress was clinically ascribed to hialine
membrane, without any obvious causes. How-
ever, necropsy or other invasive diagnostic stu-
dies were not performed, no specimens were
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TABLE 1
Prevalence of anti-I1ISV 2 antibodics and rate of asymptomatic cervical 1ISV excretion at delivery in two
sociocconomically distinct populations, $io Paulo, Brazil.

Group A Group B p value

CHARACTERISTICS
n=173 n=127

Age (years) 27.7¢.7 26.8+5.8 28°
Age at first intercourse (years) 18.6+3.8 20.624.3 .0001°
Total n ¢ of sex partners 1.5£.62 1.2£.56 .004°
Previous sexually transmitted diseases 26/173(15%) 2/127(1.5%) .0001°
HSV INFECTIONS
Previous genital herpes 20/173(11%) 9/127(7%) 19¢
Positive cultures at delivery 1/299(.33%) 1/313(.31%) .97¢
Anti-HSV seropositives (ELISA) 183,/200(92%) 391/455(86%) 61°
Anti-HSV 2 sc:ropositivcsd (Western blot) 28/60(46%) 34/94(36%) 19¢

a. Numbers represent meanzS.D.
b. Student’s T statistics
c. X° statistics

d. Anti-HSV 2 antibodies status was evaluated in anti-HSV positive serum samples.

available for viral culture from the child and
maternal serology was declined. The other neo-
nate did not present any signs of herpes sim-
plexinfection during the first 2 days of life and
was lost to follow-up thereafter. The mother
had anti-HSV 2 antibodies.

DISCUSSION

This study shows that HSV 2 infections are
very common in child bearing women of low
and middle socioeconomic class in Brazil, with
an estimated antibody prevalence of 42% and
31%, respectively. The prevalence of type 2
antibodies observed in these Brazilian popula-
tions ranks among the highest described for
any of the subgroups studied in the developed
countries!®.

The encounter of HSV antibodies in gene-
ral was also extremely frequent and ranged
from 92% in group A to 86% in population B.

Although variables related to sexual beha-
vior, such as number of sex partners, age at first
intercourse and other sexually transmitted di-
seases significantly differed in association with
the socioeconomic factors, the data did not
indicate a strong correlation between the so-
cioeconomic status and the HSV 2 distribution.
This finding is in accordance with other reports
where the socioeconomic factors had either a
small or a nonsignificant effect on the prevalen-
ce of type 2 antibodies®°. Sexual behavior and
race were shown elsewhere to affect the distri-
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bution of HSV 2 antibodies, but these variables
were not independently studied in this survey.

Although HSV 2 antibodies were quite
frequent in the study population, clinical ex-
pression of the infection was rare. History of
genital herpes was obtained from 11% of the
women in group A and 7% in B, which indicates
that only 20% to 25% of the patients were aware
of the HSV 2 infection. This confirm that clini-
cal information greatly underestimates the pre-
valence of HSV 2 discase and underscores the
importance of teaching these patients how to
identily the episodes of active genital herpes®.
Furthermore, asymptomatic cervical excretion
of HSV 2 was detected in only 0.3% of the
women and one more patient was identified
with active herpetic lesions (data not shown).
Neonatal herpes simplex was also infrequent.
One of the babics exposed to HSV at delivery
died 24 hours after birth and the cause of death
remained unknown. The other exposed infant,
born during an asymptomatic HSV recurrence,
did not return at the follow up visit. No other
neonates were clinically suspected of herpes at
the time the study was conducted in both hos-
pitals.

There are no previous published studies
addressing the incidence of 1SV shedding or
nconatal herpes simplex in Brazil. Even during
the present study, cultural and economic diffi-
culties determined that only half of the partici-
pating patients answered the questionnaire.
Although this might have introduced a poten-
tial bias, the 2 study populations were homoge-
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neous enough to allow us to use the data. In
addition, only 155 Western blots could be per-
formed during this study. In order to avoid
potential biases, a randomization table was
used for the selection of the sera.

In conclusion, despite the very high preva-
lence of type 2 antibodies in child bearing
women, the risk of HSV exposure at birth and
the incidence of neonatal herpes were quite
low. The numbers were comparable with the
data from developed countries and were not
associated to the socioeconomic status. Our
findings do not indicate the need of special
screening programs for asymptomatic HSV ex-
cretion in Brazilian pregnant women. At pre-
sent, we recommend that all pregnant women,
regardless of their history of genital herpes be
assessed for herpetic lesions upon admission in
labor and cesarean deliveries be offered in the
positive cases. Since exposure to asymptomatic
excretion is umpredictable, pediatricians need
to consider neonatal herpes in the differential
diagnosis when infants become ill during the
first weeks of life.

RESUMO

Infecgées por herpes simplex tipo 2 durante
a gestagao: excrecgio assintomatica do virus
durante o parto e estudo
soroepidemiolégico de duas populagées
socioeconomicamente distintas.

O objetivo deste estudo constou em deter-
minar a prevaléncia dos anticorpos anti virus
herpes simplex (HSV) tipo 2 em mulheres em
idade fértil, pertencendo a 2 populagdes socioe-
conomicamente distintas, e verificar o risco de
exposi¢io neonatal a HSV, por meio de isola-
mento de virus no inicio do parto. O estudo {oi
realizado em 2 hospitais: A, servindo uma po-
pulagio de baixa renda; B, servindo a classe
média. 173 participantes do grupo A e 127 do
grupo B responderam um questiondrio que
mostrou que os pacientes pertenciam a mesina
faixa etdria (27,7 e 26,8 anos, respectivamente)
mas divergiam quanto ao estado socioeconémi-
co, idade ao inicio da vida sexual (18,6 e 20,6,
respectivamente), niimero de parceiros sexuais
(1,5 comparado a 1,2) e doencas sexualiente
transmitidas (15% e 1,5%, respectivamente).
Uma histéria de herpes genital no passado foi
obtida em niimerds semelhantes nos dois gru-

pos, 11% do grupo A e 7% do B. 200 soros do
grupo A e 455 do B foram analisados por
ELISA quanto a presenca de anticorpos anti
HSV, e 92% e 86%, respectivamente, foram
positivos. 60 amostras soropositivas do grupo
A ¢ 90 do B foram analisados por Western blot,
que mostrou anticorpos anti HSV 2 em 42% do
grupo A e 31% do B. Material cervical foi
obtido para isolamento de virus de 299 partu-
rientes assintomdticas do grupo A e 313 do B.
Uma paciente em cada grupo teve isolamento
positivo para HSV, indicando uma incidéncia
de 0,3% de excrec¢io virica assintomdtica em
ambos os grupos. Em conclusio, a prevaléncia
de anticorpos anti HSV 2 em mulheres em
idade fértil em Sio Paulo se mostrou muito
elevada, mas ndo variou com o estado socioe-
conémico da populagdo. O risco da transmis-
sao perinatal do HSV foi semelhante nas duas
populagbes e comparavel aos niimeros relata-
dos em paises desenvolvidos. Nossos achados
nao indicam a necessidade de programas espe-
ciais de detecgio da excrecio assintomdtica de
HSV em gestantes do Brasil.
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