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MEDICAL PROBLEMS IN PREGNANCY

■ ABSTRACT

Genital herpes is common and is becoming more so, with
a seroprevalence of 25% in middle class primary care
settings. Primary genital herpes in pregnancy most often
is subclinical, but it also can cause severe illness. Further,
active genital herpes at the time of vaginal delivery poses
significant risk of neonatal infection, especially if the
mother acquired the infection in the third trimester. It is
important to prevent genital herpes acquisition in
pregnancy and to diagnose recurrent genital herpes to
prevent neonatal herpes.

■ KEY POINTS

Up to 2% of women may acquire herpes simplex virus
(HSV) infection during pregnancy, and the risk rises to
about 20% if the woman’s partner is HSV-positive.

Neonatal herpes can have severe consequences such as
encephalitis and neonatal death.

Antiviral therapy is indicated for primary HSV infection in
pregnancy and can be used to prevent recurrent genital
lesions at term.

Women who have genital herpes lesions when they go
into labor should undergo cesarean delivery to decrease
the risk of neonatal herpes.

ERPES SIMPLEX VIRUS (HSV) infection is
common and can endanger the health of

the mother and fetus during pregnancy.
Diagnosing and managing genital herpes before
or during pregnancy (or better yet, preventing
it) can improve the mother’s health and reduce
the chance of transmission from mother to
neonate.

This is a job for primary care physicians.
Most pregnancies in the United States are
unplanned, and although prenatal counseling
is advised, very few women see an obstetrician
before conception. Therefore, primary care
providers are in a unique position to provide
important preconception information to their
female patients of reproductive age.

This article will review how to counsel
women about HSV infections and how to
manage them during pregnancy.

■ GENITAL HERPES IS VERY COMMON

Genital herpes is a common viral sexually
transmitted disease, and it is increasing in
prevalence. Two types of HSV can cause it,
HSV-1 and HSV-2 (discussed below).

The third National Health and Nutrition
Examination Survey (1988–1994) found that
22% of the general US population older than
age 12 had antibodies to HSV-2, a 30%
increase since 1976.1–3 In another survey,4
25.5% of patients in suburban primary care
offices were seropositive for HSV-2.

Between 20% and 30% of pregnant
women have antibodies to HSV-2,5 and 10%
of pregnant women are at risk of acquiring the
disease from their partners because they are
HSV-2-seronegative and their partners are
HSV-2-seropositive.6 Overall, 2% of women
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in a general obstetrics practice acquire HSV
during pregnancy,5 but for HSV-2-seronega-
tive women with HSV-2-seropositive partners,
the risk is approximately 20%.6,7

Nevertheless, genital herpes is underdiag-
nosed, mainly because its manifestations are
usually subclinical. Remarkably, up to 90% of
people with genital herpes do not know that
they are infected.1,8–10 Most sexual transmis-
sion of HSV occurs during episodes of subclin-
ical reactivation in people who do not know
they are infected. Among those with known
infection, 70% of transmissions occur during
periods of asymptomatic viral shedding.8,11–14

Virtually all HSV-2-seropositive people
intermittently shed HSV from the genital
mucosa, and most have mild, recurrent symp-
toms.15 Many women, including pregnant
women, attribute these mild genital symptoms
to recurrent yeast or urinary tract infections,
bacterial vaginitis, and allergies to condoms,
semen, spermicides, and panty hose. Many
men think they have “jock itch,” zipper burns,
condom allergies, penile acne, bike seat rubs,
or bug bites.10,15–17

HSV-1 infection rarely recurs—
except in pregnancy
HSV-1 has emerged as a major cause of geni-
tal herpes, particularly in the college-age pop-
ulation, in which up to 80% of new cases are
now caused by HSV-1.18–20 Epidemiologic
studies suggest that oral-genital contact is a
risk factor for genital HSV-1.21

While the clinical presentation of initial
genital herpes is the same for HSV-1 and
HSV-2, they differ in prognosis, making it
necessary to distinguish the two. Genital
HSV-1 infection rarely recurs symptomatical-
ly or asymptomatically after the first year of
infection.22,23 Notably, however, HSV-1 reac-
tivations may occur after mid-pregnancy,
when women are relatively immunosup-
pressed. In contrast, genital HSV-2 continues
to recur, often frequently, for many years.24

■ CLINICAL CHARACTERISTICS
OF HSV IN PREGNANCY

Approximately 70% of newly acquired HSV
infections in pregnant women are asympto-
matic or unrecognized.5,6 The remaining 30%

have clinical presentations that range from
minimal lesions and mild discomfort to wide-
spread genital lesions associated with severe
local pain, dysuria, sacral paresthesia, tender
regional lymph node enlargement, fever,
malaise, and headache. Aseptic meningitis
occurs less frequently, and disseminated dis-
ease is rare.

Similarly, most reactivations of genital
herpes are unrecognized.25 The spectrum of
clinically evident recurrent episodes varies
from very mild to severe symptoms that are
clinically indistinguishable from a primary
infection.5,26 Therefore, providers should con-
sider HSV when caring for women with subtle
genital symptoms or with unusually severe ill-
ness in pregnancy, as both ends of the disease
spectrum are easy to miss.

Disseminated HSV is rare but serious
Rarely, a new or reactivated HSV infection in
pregnancy can cause disseminated disease
with hepatitis, encephalitis, or pneumonitis.
Prompt diagnosis and treatment are critical in
such cases.

Disseminated HSV should be considered
in pregnant women who report fever and a flu-
like prodrome that progresses to pneumonitis,
hepatitis, or encephalitis, with or without
characteristic skin lesions, especially in mid-
pregnancy.27,28 (Mucocutaneous lesions may
appear late or not at all and should not be
relied upon for diagnosis.29)

HSV hepatitis typically presents in the
third trimester of pregnancy with fever,
anicteric hepatic dysfunction, markedly ele-
vated aminotransferase levels, and abdominal
tenderness.

One should consider HSV encephalitis in
any pregnant woman with new-onset seizures,
change in mental status, or fever and
headache.30 The diagnosis is confirmed by
polymerase chain reaction (PCR) testing of
the cerebrospinal fluid.

Consider HSV endometritis if a postpar-
tum woman has persistent fever despite antibi-
otic and anticoagulant therapy. The diagnosis
should be confirmed with an endometrial
biopsy for HSV PCR or culture.31,32

Laboratory testing confirms HSV infection
In all cases, the diagnosis of genital HSV

Up to 90%
of people with
genital herpes
do not know
that they are
infected
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infection requires laboratory confirmation,
although antiviral therapy can be started on
the basis of clinical presentation (and must be
started on this basis, pending laboratory
results, in severe cases).

HSV culture is routinely performed in
patients who present with genital ulcers or other
mucocutaneous lesions. However, the sensitivity
of HSV culture is relatively low, especially in
recurrent lesions, and declines rapidly after a day
or two as lesions begin to heal. In addition, the
specimens require careful handling with rapid
transportation to the laboratory.

PCR assays for HSV DNA are more
sensitive, do not require special handling,
have become more widely available, and can
be used instead of viral culture.33–36 Speci-
mens for PCR can be collected in the same

manner as for culture and simply labeled as
“HSV PCR with typing” on the laboratory
request. (Typing, ie, determining whether
HSV-1 or HSV-2 is the cause of the infec-
tion, should be requested with either PCR or
viral culture.)

Serologic testing. A negative result on
culture or PCR does not rule out HSV infec-
tion, as viral shedding is intermittent. Thus,
type-specific HSV serologic testing is an
important diagnostic tool for women whose
culture or PCR results are negative or who do
not have lesions at the time of presentation.37

If you suspect that the patient has a new HSV
infection but if culture or PCR fails to isolate
the virus from the lesion and her serologic test
is negative, the serologic test should be repeat-
ed in 6 weeks.
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Recommended glycoprotein G-based type-specific tests
for herpes simplex virus (HSV) antibodies
TEST SENSITIVITY SPECIFICITY COLLECTION TEST LOCATION MEDIAN

(%)* (%)* METHOD TIME TO
SEROCONVERSION

HerpeSelect HSV-1 ELISA† 96 95.2 Blood draw Laboratories 21–23 days
(enzyme-linked (best for high-
immunosorbent assay) volume laboratories)

HerpeSelect HSV-2 ELISA† 100 96.1 Blood draw Laboratories 21–23 days
(best for high-
volume laboratories)

HerpeSelect HSV-1 Immunoblot† 100 93.1 Blood draw Laboratories Unknown
(best for low-
volume laboratories)

HerpeSelect HSV-2 Immunoblot† 100 93.7 Blood draw Laboratories Unknown
(best for low-
volume laboratories)

Biokit HSV-2 Rapid Test‡ 93–96 94–97 Finger stick Provider’s office 13 days

Captia HSV-1 ELISA§ Unknown Unknown Blood draw Laboratories 14 days

Captia HSV-2 ELISA§ 96 98 Blood draw Laboratories 14 days

Western blot > 99 > 99 Blood draw U. of Washington 42–47 days
(HSV-1 and HSV-2) virology laboratory

*The sensitivity and specificity of the HerpeSelect ELISA, Immunoblot, Biokit HSV-2, and Captia ELISA were determined by comparison to
Western blot. The sensitivity and specificity of the Western blot was determined using men and women (not selected for pregnancy sta-
tus) with symptomatic established infections. Results for Captia HSV-1 ELISA have been determined but are not yet published.

†Focus Diagnostics; Cypress, CA
‡Biokit USA; Lexington, MA; also known as Sure-Vue HSV-2 from Fisher HealthCare
§Trinity Biotech, Bray, County Wicklow, Ireland

ADAPTED FROM BROWN ZA, GARDELLA C, WALD A, ASHLEY MORROW R, COREY L. GENITAL HERPES COMPLICATING PREGNANCY. OBSTET GYNECOL 2005; 106:845–856.
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Classified by test results
On the basis of the results of culture, PCR,
and serologic tests, genital HSV infections are
classified as:

Primary infection (the culture or PCR
assay is positive for HSV-1 or HSV-2, but sero-
logic tests are negative)

Nonprimary first-episode disease (the
culture or PCR assay is positive for HSV-2,
and serologic tests are positive for HSV-1)

Recurrent or reactivation disease (the cul-
ture or PCR assay is positive for HSV-1 or
HSV-2, and serologic tests are positive for HSV
of the same serotype).

These categories are important in preg-
nancy, as the risk of perinatal HSV transmis-
sion varies accordingly.

■ TYPE-SPECIFIC HSV SEROLOGIC ASSAYS

Immunoglobulin G (IgG) antibodies to HSV
appear during the first several weeks after
infection, increase during the subsequent 8 to
12 weeks, and persist indefinitely. The
response to HSV-2 is distinguishable from that
to HSV-1 because the surface glycoprotein G
differs in size and epitope content between the
two HSV types.38

Serologic assays that detect IgG antibodies
to the HSV-1 glycoprotein G (gG1) and the
HSV-2 glycoprotein G (gG2), or gG-based
HSV assays,  are commercially available (TABLE

1). These assays should replace the non-gG
based HSV assays (many of which are still mar-
keted as “type-specific”), which are in wide-
spread use and provide inaccurate results.39

Only tests that detect IgG are recom-
mended. Tests that detect IgM HSV antibod-
ies cannot reliably diagnose new infections
because IgM levels may be elevated with reac-
tivation disease.

All of the type-specific assays are compa-
rable in performance to the Western
blot.9,40–45 The sensitivities of these tests for
HSV-2 antibody vary from 93% to 100%, but
false-negative results can occur, especially in
the early stages of infection. The specificities
of these assays are greater than 96%. Focus
Diagnostics (Cypress, CA) is developing a sec-
ond-generation enzyme-linked immunosor-
bent assay (ELISA) to increase the specificity
of its HerpeSelect HSV-2 ELISA.

False-positive results can also occur, espe-
cially in patients unlikely to be infected.
Repeat or confirmatory testing with a second
gG-based test (eg, Biokit HSV-2, also known
as Sure-Vue HSV-2) may be indicated in some
settings, especially if recent acquisition of gen-
ital herpes is suspected or if the results of the
HerpeSelect HSV-2 ELISA are indetermi-
nate.46

HSV-2 antibody indicates genital infec-
tion because almost all HSV-2 infections are
from genital-to-genital sexual contact. Most
people with HSV-1 antibody have oral HSV
infection acquired in childhood, which may
be asymptomatic. However, HSV-1 antibody
may also indicate genital HSV-1 infection,
which can also be asymptomatic. Thus, the
presence of HSV-1 antibody by itself is diffi-
cult to interpret in people without a history of
oral or genital herpes.

■ TREATING SYMPTOMATIC HERPES
IN PREGNANCY

Primary or first-episode HSV infection
Antiviral therapy is recommended for women
with symptomatic primary or nonprimary first-
episode HSV infection during pregnancy.47 A
7-day course of oral antiviral medication
shortens lesion healing time and reduces viral
shedding.

Women with disseminated HSV, pneu-
monitis, hepatitis, or encephalitis should
receive intravenous acyclovir (Zovirax) 5 to
10 mg/kg body weight every 8 hours until they
clinically improve, and then they should
receive oral antiviral therapy such as valacy-
clovir (Valtrex) 1.0 g twice a day, for at least
10 days of total therapy.37 Antiviral therapy
should be started as soon as the diagnosis is
suspected rather than wait for laboratory con-
firmation. Early consultation with an infec-
tious disease specialist also is recommended if
disseminated HSV is suspected.

Seroconversion may be delayed when a
first-episode HSV infection is treated with
antiviral medications.48

Recurrent infection
Before labor, recurrent HSV infection does
not appear to have an adverse effect on preg-
nancy outcome.49 Therefore, treatment with

Consider HSV
in women with
subtle genital
symptoms or
with unusually
severe illness
in pregnancy
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antiviral medication is indicated only to
relieve maternal symptoms. A 2-to-5-day
course of oral antiviral medication may short-
en the symptomatic period.37 For women with
frequent or severe recurrences, daily suppres-
sive therapy with antiviral medication may be
indicated, especially after the first trimester.

■ NEONATAL HERPES CAN BE SERIOUS

Neonatal herpes is defined as the diagnosis of
HSV infection within the first 28 days of life.
It occurs in up to 1 per 3,200 live births in the
Pacific Northwest,50 with an estimated inci-
dence of 1,500 cases in the United States
annually.51

Classified by clinical manifestations
Neonatal HSV infection presents with a spec-
trum of disease that is classified based on clin-
ical manifestations.

Skin, eye, and mouth disease. Neonates
with skin, eye, and mouth disease rarely have
viral dissemination or visceral involvement.
Skin, eye, and mouth disease accounts for
45% of cases now that early antiviral therapy
has become the norm.52,53

Central nervous system disease. Almost
one third of neonates with HSV infection
have central nervous system disease, charac-
terized by seizures, lethargy, irritability,
tremors, poor feeding, temperature instability,
and bulging fontanelles.

Disseminated infection accounts for the
remaining 25% of cases, involves multiple
organ systems, and may result in death from
severe coagulopathy, liver dysfunction, and
pulmonary failure.51

Begin treatment promptly
for neonatal herpes
PCR testing has improved the early diagnosis
of neonatal herpes. However, if this diagnosis is
suspected, treatment should be started prompt-
ly without waiting for the results of tests.

Intravenous acyclovir has reduced the
rates of death and sickness among neonates
with skin, eye, and mouth disease, but has not
markedly reduced the morbidity associated
with disseminated or central nervous system
disease. Despite early intervention with high-
dose antiviral therapy, 30% of infants with

disseminated disease die, and 40% of survivors
of central nervous system disease have severe
neurologic damage.51 Therefore, prevention
of neonatal infection is critical.

HSV is most often transmitted
to babies at birth
In more than 90% of cases of neonatal herpes,
the baby acquired HSV during vaginal birth,
from infected genital tract secretions.50,54–56

The major sites of viral entry are the eyes,
nasopharynx, or a traumatized scalp.

In rare cases, a fetus is infected in the
uterus when the mother acquires a primary
infection that spreads across the placenta or
up the birth canal, or a neonate acquires
HSV-1 after birth from close contact with
someone with orolabial herpes or HSV-1
infection at another nongenital site such as
the finger or the breast.57

The stage of maternal infection at the
time of delivery affects the risk of neonatal
infection. Overall, in 60% to 80% of cases of
neonatal herpes, the mother acquired genital
herpes in the third trimester of pregnancy.5
Among women with HSV in the genital
secretions at the time of labor, the risk of
neonatal herpes is 30% to 50% if she has
newly acquired genital herpes, compared with
3% if she has reactivation disease.50,55,56 In
contrast, the risk of neonatal transmission is 1
in 4,500 among HSV-2-seropositive women
who are without symptoms of genital herpes at
the time of labor.55

The reason for the difference in neonatal
risk may be that mothers with newly acquired
infection do not yet have HSV antibodies
that, if present, would provide transplacental
passive immunity to the neonate. Maternal
seroconversion takes 8 to 12 weeks. In addi-
tion, women with primary infection are likely
to have high titers of virus in their genital
secretions for up to 18 months after the initial
infection.58

Neonates exposed to genital HSV-1 at
birth are more likely to become infected than
those exposed to HSV-2, regardless of the
stage of maternal infection.50 Thirty-one per-
cent of neonates exposed to genital HSV-1 at
the time of delivery became infected, com-
pared with 3% of those exposed to HSV-2
(odds ratio 34.8, 95% confidence interval
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3.6–335, adjusted for first episode vs reactiva-
tion HSV).50 However, infants with HSV-1
infection are more likely than those with
HSV-2 to develop skin, eye, and mouth dis-
ease and are less likely to develop central ner-
vous system involvement.59

■ PREVENTING NEONATAL HERPES

Cesarean delivery for women
with active herpes in labor
For women with genital lesions or prodromal
symptoms that suggest genital herpes, cesarean
delivery is recommended to prevent neonatal
infection.47 Cesarean delivery significantly
decreases, but does not completely eliminate,
the risk of neonatal HSV among women with
HSV detected in genital secretions at the time
of labor.50 Cesarean delivery is more likely to
prevent transmission of the virus if it is done
before the membranes rupture.

Cesarean delivery is not indicated in
women with genital herpes who do not have
active genital lesions or prodromal symptoms
at the time of labor.

Physical examination is still the main
method to infer whether HSV is present in
the genital tract at the time of labor. All
women with known genital herpes should be
asked about genital symptoms when they are
admitted to the hospital in labor, and a thor-
ough examination of the cervix, vagina, and

vulva should be performed at that time.
Some specialists recommend cesarean

delivery for some women with newly acquired
HSV in the third trimester of pregnancy to
reduce the risk of neonatal herpes, regardless
of symptoms or signs at the time of labor.
Others recommend treatment with acyclovir
followed by suppressive therapy for the
remainder of the pregnancy. Then, if type-spe-
cific antibodies are present by the time of
delivery and the woman is without lesions,
vaginal delivery is allowed.

We believe that the latter approach is
risky because suppressive therapy may not
completely eliminate viral shedding and
because although type-specific antibodies are
detectable, they may not provide sufficient
passive immunity if quantities are low.

Antiviral suppressive therapy
In women with symptomatic genital herpes,
antiviral suppressive medication, started in
the 36th week of pregnancy, reduced the rates
of cesarean delivery for lesions and positive
viral culture and PCR tests at the time of
delivery.60–67

Although a study to prove that suppres-
sive therapy prevents neonatal herpes is not
feasible, it is reasonable to prescribe suppres-
sive therapy to women with symptomatic
recurrent genital herpes to avoid the need for
cesarean delivery for HSV lesions and to

In 60% to 80%
of cases of
neonatal
herpes, the
mother
acquired
genital herpes
in the third
trimester

Antiviral treatment of herpes simplex virus (HSV)
infection in pregnancy

INDICATION ACYCLOVIR VALACYCLOVIR

Disseminated HSV 5–10 mg/kg body weight intravenously
every 8 hours until clinical improvement
is noted, then orally for at least
10 days of total therapy

First clinical episode of HSV 400 mg by mouth three times a day 1 g by mouth twice a day
for 7–14 days for 7–14 days

Recurrent episode of HSV 400 mg by mouth three times a day 500 mg by mouth twice a day
for 5 days for 5 days

Suppressive therapy 400 mg by mouth two or three 500 mg by mouth
times a day, started in the 36th week twice a day
of pregnancy until delivery to delivery

T A B L E  2
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decrease neonatal viral exposure at the time of
vaginal delivery.47

At this time, data are insufficient to rec-
ommend antiviral suppressive therapy to all
asymptomatic HSV-2-seropositive pregnant
women. However, after discussing the risks
and benefits, antiviral suppressive therapy in
the last trimester of pregnancy may be a rea-
sonable option for these patients.

The recommended doses of antiviral med-
ications for HSV suppression in the third
trimester of pregnancy are shown in TABLE 2.

Avoid unnecessary
invasive procedures in labor
Women with genital herpes but without
lesions or symptoms at the time of labor may
proceed with vaginal delivery. However, we
recommend avoiding artificial rupture of
membranes, fetal scalp electrodes, and vacu-
um or forceps delivery in these women except
when these practices are critical to obstetrical
care, as they appear to increase the risk of
HSV transmission.50

Can we prevent HSV acquisition
in pregnant women?
No guidelines address how to prevent HSV
acquisition during pregnancy to decrease the
incidence of neonatal herpes. However, we
believe that to prevent neonatal HSV we
need especially to prevent mothers from
acquiring genital HSV in the third trimester
of pregnancy. To do this, we need to identify
women at risk of acquiring HSV in pregnancy.
Routine HSV serologic testing of patients and
their partners as part of prenatal counseling or
during pregnancy may affect behavior and
reduce acquisition of HSV in pregnancy.
Studies of the impact of routine HSV serolog-
ic testing in pregnancy are under way.

For nonpregnant women of reproductive
age who are sexually active, serologic testing
for HSV should be included as part of screen-
ing for sexually transmitted diseases, as
advised by the US Centers for Disease
Control and Prevention. If a woman is
seronegative, her partner can be tested to
determine her risk of acquisition.
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