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N
eonatal herpes simplex virus (HSV) infec-
tions are transmitted from an infected
mother, usually vertically, during delivery.
The incidence of infection is approxi-
mately one per 3,000 to 20,000 live births.1

A woman who experiences a primary episode of genital
HSV during the third trimester and who has not com-
pleted seroconversion by the onset of labor has a 33 per-
cent chance of transmitting the virus to her infant.2 In con-
trast, a woman experiencing a secondary reactivation of
HSV during the intrapartum period has approximately a 
3 percent chance of transmitting the virus to her infant.2 Of
known infected infants, only 30 percent have mothers who
had symptomatic HSV or a sexual partner with clinical
infection.3 Many neonatal infections occur because of
asymptomatic cervical shedding of virus, usually after a
primary episode of HSV infection.3

The prevalence worldwide of herpes simplex virus type 2
(HSV-2) seropositivity is alarmingly high (25 percent

seropositivity in the United States).3 Antibodies to HSV-2
have been detected in approximately 20 percent of pregnant
women; however, only 5 percent report a history of symp-
tomatic infection.4 Primary genital HSV infections during
pregnancy occur at rates similar to those in nonpregnant
women, and often these infections are asymptomatic. There
is a 2 to 3 percent seroconversion rate in pregnant women.5

Transmission occurs from an HSV-2-positive partner and is
often traced to asymptomatic shedding of virus. Sympto-
matic and asymptomatic primary genital HSV infections
are associated with preterm labor and low-birth-weight
infants.6,7 Because of the high prevalence of HSV among
adults, physicians should be aware of the risk of a primary
HSV infection in a pregnant woman and its potential con-
sequences to the fetus.

Clinical Presentation
A neonatal HSV infection can be devastating to an

infant.8 Most of these infections are caused by HSV-2, but
15 to 30 percent are found to be caused by herpes simplex
virus type 1 (HSV-1). Most cases occur in the intrapartum
period, but they may occur in utero and postnatally
through contact with oral or skin lesions. Many infants
infected with HSV are born prematurely and subsequently
have a low birth weight. Congenital HSV infection (approx-
imately 4 percent of all neonatal HSV infections) can result
in an infant born with microcephaly, hydrocephalus,
chorioretinitis and vesicular skin lesions.9 Three subtypes of
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genital herpes simplex virus infection in the third
trimester who has not completed seroconversion
by the onset of labor has a 33 percent chance of
transmitting the virus to her infant.
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natally acquired or postnatally acquired infection have been
identified: (1) disease localized to the skin, eye or mouth;
(2) encephalitis, with or without skin, eye or mouth
involvement; (3) disseminated infection that involves mul-
tiple sites, including the central nervous system, lung, liver,
adrenals, skin, eye or mouth.

The diagnosis of neonatal HSV can be difficult initially.
The presentation is nonspecific, with signs and symptoms
such as irritability, lethargy, fever or failure to feed at about
one week of age (Table 1). Infants often do not have skin
lesions (less than 50 percent of infants with encephalitis or
disseminated disease). By the time diagnosis is made, many
infants have severe disease and have developed complica-
tions. When diagnosis is delayed, mortality is high despite
antiviral therapy. There is virtually no mortality among
infants with disease limited to the skin, eyes and mouth,
but mortality increases to 15 percent among infants with
encephalitis and 57 percent among infants with dissemi-
nated disease, even with antiviral therapy. Long-term mor-
bidity is common in infants who survive with encephalitis
or disseminated disease, and may include seizures, psy-
chomotor retardation, spasticity, blindness or learning dis-
abilities (Table 2).8

Illustrative Case
A male infant was born vaginally at 39 weeks of gesta-

tion with a birth weight of 7 lb, 3 oz to a 35-year-old
gravida 1 para 1 woman. The mother had an uncompli-
cated pregnancy and no known history of HSV infection.
Rupture of membranes was spontaneous and labor was
augmented. Delivery occurred approximately 20 hours
after rupture of membranes. There was no intrapartum
fever. The infant developed mild respiratory distress at
delivery that resolved with bulb and orogastric suction and
administration of free-flow oxygen. Apgar scores were 8 at

one minute and 9 at five minutes. The newborn had a nor-
mal physical examination and an uncomplicated stay in
the newborn nursery and was discharged home on the sec-
ond day of life.

The infant was brought to the emergency department
the following day with a one-day history of poor breast-
feeding, lethargy and an axillary temperature of 38.7°C
(101.6°F). The examination was significant for mild
lethargy, mild jaundice and a few scattered petechiae on
the chest. Sepsis work-up was done and the cerebrospinal
fluid (CSF) showed a white blood cell count of 2 per mm3

(2 � 106 per L) and a red blood cell count of 17 per 
mm3 (17 � 106 per L). The white blood count differential
was 1 percent lymphocytes, 3 percent segmented neu-
trophils and 96 percent mononuclear cells. The cere-
brospinal fluid glucose level was normal at 62 mg per dL
(3.4 mmol per L) and the protein level was elevated at 
62 mg per dL (0.62 g per L). After two days of negative bac-
terial cultures, intravenous antibiotics (ampicillin and
cefotaxime [Claforan]), and clinical improvement, he was
discharged home. On the seventh day of life, the infant
experienced a seizure. He was admitted to the hospital with
rapid decline and multiorgan failure. He died the following
day. He was found to have positive cultures for HSV-1
from multiple sites (nasopharyngeal swab, liver biopsy).
His mother also had a positive culture for HSV-1 from a
breast lesion. This case illustrates the nonspecificity of the
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Most of the neonatal herpes simplex virus infec-
tions are caused by HSV-2 but 15 to 30 percent
are caused by HSV-1. 

TABLE 1

Clinical Presentations of Neonatal 
Herpes Simplex Virus Infections

Skin, eye and mouth disease
Localized central nervous system disease
Disseminated state involving multiple organs
Nonspecific symptoms such as irritability, fever, poor 

feeding or lethargy

TABLE 2

Complications of Neonatal Herpes 
Simplex Virus Infections

Seizures
Psychomotor retardation
Spasticity

Information from Jacobs RF. Neonatal herpes simplex virus infec-
tions. Semin Perinatol 1998;22:64-71.

Blindness
Learning disabilities
Death



signs and symptoms of an HSV infection in a neonate, the
lack of a history of HSV in the mother and the often tragic
outcome of this disease.

Diagnosis of HSV Infections
The hallmark of primary episode genital HSV infections

in adults is multiple painful vesicles in clusters on an
inflamed surface. Associated symptoms may include pruri-
tus, dysuria, vaginal discharge and tender regional lym-
phadenopathy. There is often a systemic prodrome of
fever, malaise and myalgias one to two days before the
appearance of lesions.

Secondary episodes of genital herpes are similar, but
they often are associated with fewer lesions and are unilat-
eral on the genitals. The symptoms of secondary episodes
are usually less severe with few systemic symptoms. A sus-
pected genital HSV infection should be confirmed with a
diagnostic test. Traditionally, this has been viral culture of
vesicular fluid. Typically, it may take two to three days to
receive a report. More rapid diagnosis may be obtained by
direct immunofluorescent staining using fluorescein-con-
jugated monoclonal antibodies to HSV.10 The sensitivity of
this test is 80 to 90 percent compared with viral culture.

The polymerase chain reaction (PCR) is a more sensitive
assay. An additional 9 percent of culture-negative women
were PCR positive for HSV-2.11

Diagnosis of an HSV infection in an infant requires a
high index of suspicion because the history of an active
infection, primary or secondary, in a mother is often not
given. HSV infections should be considered in all neonates
who present in the first month of life with nonspecific
symptoms such as fever, poor feeding, lethargy or seizure.
Any vesicular rash in an infant up to eight weeks of age
should be cultured and the infant immediately started on
antiviral therapy with acyclovir (Zovirax) pending culture
results. Cultures of blood, CSF, urine and fluid obtained
from the eyes, nose and mucous membranes should also
be obtained. CSF should be tested for HSV by PCR assay.

Antiviral Therapy for HSV Infections
All primary episodes of genital HSV infections should be

treated with antiviral medications, including primary
episodes occurring in pregnant women. This recommenda-
tion is supported by a recent statement of the American
College of Obstetricians and Gynecologists (ACOG).12 Cur-
rently available antiviral medications are acyclovir, famci-
clovir (Famvir) and valacyclovir (Valtrex). They are nucle-
oside analogs that selectively inhibit viral replication. They
reduce the duration of active painful vesicular lesions and
the duration of symptomatic and asymptomatic shedding
of virus.13,14 Acyclovir was the first drug developed in this
class and has a high safety profile. It is selective against HSV-
infected cells. The two newer medications, famciclovir and
valacyclovir, have a higher bioavailability with greater
absorption resulting in higher plasma levels. They require
less frequent daily dosing. Acyclovir is not teratogenic when
given to women during the first trimester of pregnancy.15

Studies are underway to determine the efficacy of using
antiviral therapy in pregnant women who develop HSV
infections or as a prophylactic measure in high-risk preg-
nant women during the third trimester to prevent sympto-
matic infections or asymptomatic viral shedding.16-18 Cur-
rently, the data suggest prophylactic acyclovir will lower the
recurrence rate of HSV infection in women who experi-
ence their first episode of HSV during pregnancy. In one
study16 of 46 women who experienced their first episode of
genital herpes during pregnancy, the cesarean section rate
was significantly decreased in the women prophylactically
treated with acyclovir from 36 weeks of gestation up to
delivery to prevent a secondary recurrence of infection.
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Herpes simplex virus infections should be consid-
ered in all neonates who present with nonspecific
symptoms such as fever, poor feeding, lethargy
or seizures in the first month of life.
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All infants suspected to have or who are diagnosed with
an HSV infection should be treated with parenteral antivi-
ral therapy. The duration of disease before antiviral ther-
apy is initiated is significantly correlated with morbidity
and mortality. Currently, suggested therapy is acyclovir 
60 mg per kg per day in three divided doses intravenously
for 14 days for disease limited to skin, eyes and mucous
membranes, and 21 days for central nervous system or dis-
seminated disease.1,19

Reduction of Risk 
for Neonatal HSV Infections

A history of HSV in a pregnant woman and her partner
should be obtained at the first prenatal visit (Table 3).1,12,17,20

Women with a negative personal history of HSV (especially
those with a positive history in the male partner) should be
counseled on ways to avoid infection, especially during the
third trimester. Use of condoms or abstinence must be
emphasized in this high-risk set of patients, even if the male
partner has no active lesions. Women who have multiple
sexual partners should be counseled on reducing the risk of
sexually transmitted diseases. Weekly cervical cultures in

late pregnancy for women with a history of genital HSV
infection are no longer recommended. Type-specific sero-
logic testing of pregnant women at high risk of primary
HSV infection has been suggested.4 At the present time,
type-specific serologic tests are not widely available and
their reliability is questionable.

Prophylactic acyclovir should be considered in the third
trimester for women at especially high risk of having an
active HSV infection at the time of labor. This would include
women who have frequent outbreaks of genital herpes.17,20

Antiviral therapy with acyclovir should be given to preg-
nant women who have a primary episode of genital HSV.
It should also be given to women with an active genital her-
pes infection, primary or secondary, near term or at the
time of delivery. A recent statement by ACOG supports the
use of antiviral therapy in pregnant women with outbreaks
of genital herpes.12 Acyclovir has proved safety and efficacy
and may prevent neonatal HSV infection. All use of acyclo-
vir during pregnancy should be reported to the Acyclovir in
Pregnancy Registry.21

Women should be asked carefully about symptoms of
herpes infections at the onset of labor. To look for any fur-
ther signs of infection, a vaginal speculum examination
should be performed on any woman who has any signs or
symptoms suggesting HSV infection at the onset of labor.
Any patient who has a suspected active genital HSV infec-
tion or prodromal symptoms of HSV infection should
undergo cesarean section, regardless of whether the mem-
branes have ruptured. There is no difference in the man-
agement of a primary or secondary episode of HSV at the
time of delivery. The current standard of care is that any
woman with an active HSV lesion is delivered by cesarean
section. Although the risk of vertical transmission from a
secondary reactivation is low (approximately 3 percent), it
is still present and most importantly, it is often difficult to
differentiate between primary and secondary herpes
infections.

Cesarean section alone does not completely remove the
risk of transmission of HSV to the infant, and such poten-
tially exposed infants should be handled with caution. Rup-
ture of membranes for more than four to six hours before
delivery increases the risk of transmission of HSV to the
infant.22 The use of fetal scalp electrode monitoring during
labor also provides a potential port of entry for the virus
into the infant.12 Nongenital herpes lesions do not necessi-
tate a cesarean delivery, but the lesions should be covered
with an occlusive dressing before vaginal delivery.12

Neonatal HSV
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TABLE 3

Methods to Reduce Risk of Neonatal HSV Infection

A history of HSV infection in the woman and her sexual partner
should be obtained at the first prenatal visit.

Pregnant women with no known history of HSV should be 
counseled about methods to avoid infection.

Condom use by the sexual partner with history of HSV should 
be encouraged if the woman has no known history of HSV
infection.

Prophylactic use of acyclovir in the third trimester should be 
considered in women with frequent HSV infection outbreaks.

Acyclovir should be given to all pregnant women with active 
genital HSV infection near term or at the time of delivery.

All women presenting in labor should be asked about symptoms
of HSV infections.

All laboring women with active genital HSV infections should be
delivered by cesarean section.

All HSV-exposed neonates should be monitored closely for any
signs of infection, and cultures for HSV-1 and HSV-2 should 
be obtained.

HSV = herpes simplex virus.

Information from references 1, 12, 17 and 18.



Neonatal HSV

The HSV-exposed neonate should be monitored closely
for any signs of infection. Initial cultures should be per-
formed at 24 to 48 hours, then weekly cultures of conjunc-
tiva, nose, mouth, urine and rectum for HSV-1 or HSV-2
have been suggested.1 Empiric acyclovir may be instituted
in infants born to mothers with suspected primary HSV
infection because the risk of infection in the infant is 33 to
50 percent.1 Any exposed infant with clinical signs of HSV
should be cultured (conjunctiva, nose, mouth, urine, rec-
tum, CSF, blood buffy coat), CSF should be sent for PCR
analysis, and the infant should be immediately started on
intravenous acyclovir therapy. There have been no studies
to date assessing benefits of prophylactic antiviral medica-
tions given to a clinically well exposed neonate, because the
duration of effective prophylaxis is not known. The use of
acyclovir may suppress the virus but may not eradicate it in
an exposed infant. Infants born to women with active gen-
ital HSV lesions should be managed with contact precau-
tions and be kept in a private room.1

Postpartum women, family members and nursery per-
sonnel with active herpetic lesions of the mouth or skin
should be instructed to use contact precautions with the
infant. Nursery personnel with an active herpetic whitlow
should not have direct care of neonates.1
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Weekly cervical cultures for herpes simplex virus
in women with a history of genital herpes are no
longer recommended in late pregnancy.


