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Seroprevalence of herpes simplex virus types 1 and 2 in
pregnant women in the United States

Fujie Xu, MD, PhD; Lauri E. Markowitz, MD; Sami L. Gottlieb, MD, MSPH; Stuart M. Berman, MD, MSc

OBJECTIVE: The purpose of this study was to determine seropreva-
lence of herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) in a
national cross-sectional sample of pregnant women.

STUDY DESIGN: Pregnancy tests (urine and serum) were performed
for female patients 12-59 years of age who participated in the National
Health and Nutrition Examination Survey from 1999-2002. Immunodot
assays were used to detect antibodies to HSV-1 and HSV-2.

RESULTS: The mean age of the 626 pregnant women was 27 years, and
the median number of lifetime sex partners was 4. Overall, HSV-1 sero-
prevalence was 63%; HSV-2 seroprevalance was 22%; infection with both
HSV-1 and HSV-2 was 13%, and HSV seronegativity was 28%. HSV se-
roprevalence differed by race/ethnicity, with nonHispanic white patients

more likely to be seronegative compared with other racial/gthnic groups
(40% vs 11%; P < .001). The number of lifetime sex partners was also
associated with serostatus. On the basis of serostatus-specific rates of
neonatal herpes from a published study, the rate of neonatal herpes is
projected to be 33/100,000 live births and is 40% higher in nonHispanic
white women than in other racial/ethnic groups.

CONGLUSION: The seroprevalence of HSV-1 and HSV-2 varied by
race/ethnicity; babies born to nonHispanic white mothers, whose HSV
seroprevalence was the lowest, appear to be at greater risk for neonatal
herpes.
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N eonatal herpes is a potentially dev-
astating infection caused by herpes

simplex virus type 1 (HSV-1) or type 2
(HSV-2)."* Because neonatal herpes is
acquired usually at the time of delivery
rather than early in gestation, it is a dis-
ease that should be amenable to preven-
tion. The risk for transmission to the ne-
onate from an infected mother is high
(30-50%) among women who acquire a
new HSV infection near the time of de-
livery.? Thus, the prevention of acquisi-
tion of genital HSV infection during late
pregnancy is important for the preven-
tion of neonatal herpes. Among women
who acquire genital HSV before the third
trimester of pregnancy, the risk of trans-
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mission to the neonate is low (< 1%).>”

For such mothers, prevention of neona-
tal herpes depends on avoiding exposure
of the infant to recurrent herpetic lesions
during delivery.

Most women (60-80%) who deliver
infants with neonatal herpes infection
have no signs, symptoms, or history of
genital herpes.*® Studies suggest that the
risk of neonatal infection tends to be
higher in pregnant women who are sero-
negative for both HSV-1and -2,>>which
reflects the susceptibility for the acquisi-
tion of primary HSV infection in late
pregnancy.” Some specialists recom-
mend screening all pregnant women
with type-specific serology tests to iden-
tify those women with unrecognized
HSV-1 or -2 infections and those women
who are still at risk for becoming in-
fected.®>® Prevention efforts such as care-
ful examination for herpetic lesions at
the onset of labor, with delivery by cesar-
ean section in women with lesions, can
then be more focused. For women who
are still at risk for the acquisition of HSV
during pregnancy, counseling messages

aimed at reducing the acquisition of
HSV infection in late pregnancy are es-
pecially important. We estimated the se-
roprevalence of HSV-1 and -2 in a
national sample of pregnant women in
the United States and examined key fac-
tors that are associated with HSV-1 in-
fection, HSV-2 infection, and HSV sero-
negativity. We also projected the rate of
neonatal herpes by demographic charac-
teristics of the mothers on the basis of
HSV serostatus-specific rates of neonatal
herpes from a recent published study.

MATERIALS AND METHODS

National Health and Nutrition Exami-
nation Surveys (NHANES) are a series of
cross-sectional national surveys con-
ducted by the National Center for Health
Statistics. Details of the survey methods
have been published previously.'® In
brief, a nationally representative sample
of the US civilian noninstitutionalized
population was selected with the use of a
complex, stratified, multistage probabil-
ity sample design. Some populations,
such as adolescents, Mexican American
women, and pregnant women were
oversampled. Persons who were selected
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TABLE 1

The distribution by demographic factors in the sample of pregnant
women in our analyses (n = 626) and in all women who
gave hirth in the United States in 2000 (n = 4,058,814)

Pregnant All births in the United
women in our States in 2000: mothers’
Demographic variable analyses (%) characteristics (%)*
Race/ethnicity
NonHispanic white 57.9 58.2
NonHispanic black 15.3 14.9
Mexican American 13.5 14.3
Other 13.3 12.6
Age = 20y 13.2 11.8
Education > high school 771 78.3

* Data on all births were from the report published by Martin JA, Hamilton BE, Ventura SJ, Menacker F, Park MM. Births:
L final data for 2000. National vital statistics reports; vol 50, no. 5. Hyattsville (MD): National Center for Health Statistics; 2002.

for the surveys were interviewed and un-
derwent a health examination in mobile
examination centers.

In the NHANES conducted from
1999-2002, all persons 14-59 years of age
were interviewed about sexual behavior.
The questionnaire was administered
with audio computer-assisted self-inter-
view in a private room. As part of the
survey examination, pregnancy tests
(urine and serum) were performed for
female participants 12-59 years of age
and menstruating girls aged 8-11 years.
Only persons aged 14-49 years were
tested for HSV antibodies. Of partici-
pants aged 14-49 years who were origin-
ally selected for the survey, 83% were in-
terviewed, 79% were examined, and 72%
were tested for HSV-1 and -2.

Laboratory methods

A rapid chromatographic immunoassay
(Icon 25 human chorionic gonadotropin
[urine/serum] test kit; Beckman Coulter
Inc, Fullerton, CA) was used for qualita-
tive detection of human chorionic go-
nadotropin in urine and serum. The test
uses a combination of monoclonal and
polyclonal antibodies to detect selec-
tively elevated levels of human chorionic
gonadotropin in urine or serum.

We used purified glycoprotein specific
for HSV-1 (gG-1) and HSV-2 (gG-2) an-
tigens to detect type-specific antibodies
using the solid-phase enzymatic immu-

nodot assays.'"'* The performance of
the immunodot assays is high, with re-
spect to sensitivity and ability to discrim-
inate between HSV-1 and HSV-2.""""?

Statistical analyses

SUDAAN software (release 9.0; Research
Triangle Institute, Cary, NC) was used
for statistical analyses to account for the
complex survey design. All prevalence or
seroprevalence estimates were weighted
to represent the noninstitutionalized ci-
vilian US population and to account for
oversampling and nonresponse to the
interview and the examination.'* The
standard weights for survey examination
published by the National Center for
Health Statistics were used for all analy-
ses. Confidence intervals (Cls) for the se-
roprevalence estimates were calculated
based on a log transformation, with the
standard error (SE) calculated by the
delta method."” In NHANES 1999-2002,
race/ethnicity categories were defined by
self-report as nonHispanic black (NH-
black), nonHispanic white (NH-white),
and Mexican American. Persons who
did not fit into these categories were clas-
sified as “Other” and were included in
the total population.

RESULTS

In NHANES 1999-2002, a total of 704
women had a positive pregnancy test or
reported being pregnant. Of these, 700
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women were between 14-49 years of age;
HSV serology results were available for
626 women (89%). The reasons for miss-
ing HSV serology test results included
refusal or unsuccessful venipuncture or
the need to use serum for other tests.
Pregnant women with and without HSV
test results were not statistically different
with respect to age, race/ethnicity, or ed-
ucation level.

Among the 626 women with HSV se-
rology results available, the mean age was
27 years (range, 15-41 years). The me-
dian number of lifetime sex partners was
4 (mean, 7). The distributions by age,
race/ethnicity, and education level in this
sample of pregnant women were similar
to those in all births in the United States
in 2000 (Table 1). Overall, HSV-1 sero-
prevalence was 63%, HSV-2 seropreva-
lence was 22%, infection with both
HSV-1 and HSV-2 was 13%; and HSV
seronegativity was 28%.

In Table 2, we present the seropreva-
lence of HSV-1 only, HSV-2 (with and
without HSV-1), and HSV seronegativ-
ity by selected demographic and behav-
ioral factors. Both HSV-1 and HSV-2 se-
roprevalence varied by race/ethnicity. As
a result, NH-white mothers were more
likely to be seronegative compared with
other racial/ethnic groups (40% vs 11%;
P <.001). A regression model was fit to
find demographic and behavioral factors
that were associated independently with
HSV-2 infection. All 7 variables in Table
2 were considered in the initial model,
and only age, race/ethnicity, and the life-
time number of sex partners were asso-
ciated independently with HSV-2 infec-
tion (all P < .05). Marital status,
education level, poverty status, and age
at first sex were not associated statisti-
cally with HSV-2 infection after adjust-
ment for other variables in the model.
Similar approaches were used to find fac-
tors that were associated with HSV sero-
negativity, and only race/ethnicity, edu-
cation level, and the lifetime number of
sex partners were associated indepen-
dently with being HSV-seronegative. On
the basis of these analyses, we conclude
that race/ethnicity and the lifetime num-
ber of sex partners are the best 2 predic-
tors of HSV serostatus in pregnant
women in the United States.
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