1180 disease may also occur, producing bilateral interstitial pneumonitis.
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Bacterial, fungal, and parasitic pathogens are commonly present in
HSV pneumonitis. The mortality rate from untreated HSV pneumonia
in immunosuppressed patients is high (>80%). HSV has also been isolated from the lower respiratory tract of persons with acute respiratory
distress syndrome and prolonged intubation. Most authorities believe
that the presence of HSV in tracheal aspirates in such settings is due
to reactivation of HSV in the tracheal region and localized tracheitis in
persons with long-term intubation. Such patients should be evaluated
for extension of HSV infection into the lung parenchyma. Controlled
trials assessing the role of antiviral agents used against HSV in morbidity and mortality associated with acute respiratory distress syndrome
have not been conducted. The role of lower respiratory tract HSV
infection in overall rates of morbidity and mortality associated with
these conditions is unclear. HSV is an uncommon cause of hepatitis
in immunocompetent patients. HSV infection of the liver is associated
with fever, abrupt elevations of bilirubin and serum aminotransferase
levels, and leukopenia (<4000 white blood cells/μL). Disseminated
intravascular coagulation may also develop.
Other reported complications of HSV infection include monarticular arthritis, adrenal necrosis, idiopathic thrombocytopenia, and
glomerulonephritis. Disseminated HSV infection in immunocompetent patients is rare. In immunocompromised patients, burn patients,
or malnourished individuals, HSV occasionally disseminates to other
visceral organs, such as the adrenal glands, pancreas, small and large
intestines, and bone marrow. Rarely, primary HSV infection in pregnancy disseminates and may be associated with the death of both
mother and fetus. This uncommon event is usually related to the
acquisition of primary infection in the third trimester. Disseminated
HSV infection is best detected by the presence of HSV DNA in plasma
or blood.

Infectious Diseases

Neonatal HSV Infections Of all HSV-infected populations, neonates
(infants younger than 6 weeks) have the highest frequency of visceral
and/or CNS infection. Without therapy, the overall rate of death from
neonatal herpes is 65%; <10% of neonates with CNS infection develop
normally. Although skin lesions are the most commonly recognized
features of disease, many infants do not develop lesions at all or do
so only well into the course of disease. Neonatal infection is usually
acquired perinatally from contact with infected genital secretions at
delivery. Congenitally infected infants have been reported. Of neonatal
HSV infections, 30–50% are due to HSV-1 and 50–70% to HSV-2. The
risk of developing neonatal HSV infection is 10 times higher for an
infant born to a mother who has recently acquired HSV than for other
infants. Neonatal HSV-1 infections may also be acquired through postnatal contact with immediate family members who have symptomatic
or asymptomatic oral-labial HSV-1 infection or through nosocomial
transmission within the hospital. All neonates with presumed herpes
should be treated with IV acyclovir and then placed on maintenance
oral antiviral therapy for the first 6–12 months of life. Antiviral chemotherapy with high-dose IV acyclovir (60 mg/kg per day) has reduced
the mortality rate from neonatal herpes to ~15%. However, rates of
morbidity, especially among infants with HSV-2 infection involving
the CNS, are still very high.
HSV in Pregnancy In the United States, 22% of all pregnant women
and 55% of non-Hispanic black pregnant women are seropositive for
HSV-2. However, the risk of mother-to-child transmission of HSV
in the perinatal period is highest when the infection is acquired near
the time of labor—that is, in previously HSV-seronegative women.
The clinical manifestations of recurrent genital herpes—including the
frequency of subclinical versus clinical infection, duration of lesions,
pain, and constitutional symptoms—are similar in pregnant and nonpregnant women. Recurrences increase in frequency over the course
of pregnancy. However, when women are seropositive for HSV-2 at
the outset of pregnancy, no effect on neonatal outcomes (including
birth weight and gestational age) is seen. First-episode infections in
pregnancy have more severe consequences for mother and infant.
Maternal visceral dissemination during the third trimester occasionally occurs, as does premature birth or intrauterine growth retardation.
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The acquisition of primary disease in pregnancy, whether related to
HSV-1 or HSV-2, carries the risk of transplacental transmission of
virus to the neonate and can result in spontaneous abortion, although
this outcome is relatively uncommon. For newly acquired genital HSV
infection during pregnancy, most authorities recommend treatment
with acyclovir (400 mg three times daily) or valacyclovir (500–1000
mg twice daily) for 7–10 days. However, the impact of this intervention on transmission is unknown. The high HSV-2 prevalence rate
in pregnancy and the low incidence of neonatal disease (1 case per
6000–20,000 live births) indicate that only a few infants are at risk of
acquiring HSV. Therefore, cesarean section is not warranted for all
women with recurrent genital disease. Because intrapartum transmission of infection accounts for the majority of cases, abdominal delivery
need be considered only for women who are shedding HSV at delivery.
Several studies have shown no correlation between recurrence of viral
shedding before delivery and viral shedding at term. Hence, weekly
virologic monitoring and amniocentesis are not recommended.
The frequency of transmission from mother to infant is markedly
higher among women who acquire HSV near term (30–50%) than
among those in whom HSV-2 infection is reactivated at delivery
(<1%). Although maternal antibody to HSV-2 is protective, antibody
to HSV-1 offers little or no protection against neonatal HSV-2 infection. Primary genital infection with HSV-1 leads to a particularly high
risk of transmission during pregnancy and accounts for an increasing
proportion of neonatal HSV cases. Moreover, during reactivation,
HSV-1 appears more transmissible to the neonate than HSV-2. Only
2% of women who are seropositive for HSV-2 have HSV-2 isolated
from cervical secretions at delivery, and only 1% of infants exposed in
this manner develop infection, presumably because of the protective
effects of maternally transferred antibodies and perhaps lower viral
titers during reactivation. Despite the low frequency of transmission
of HSV in this setting, 30–50% of infants with neonatal HSV are born
to mothers with established genital herpes.
Isolation of HSV by cervicovaginal swab at the time of delivery is
the greatest risk factor for intrapartum HSV transmission (relative
risk = 346); however, culture-negative, PCR-positive cases of intrapartum transmission are well described. New acquisition of HSV (odds
ratio [OR] = 49), isolation of HSV-1 versus HSV-2 (OR = 35), cervical
versus vulvar HSV detection (OR = 15), use of fetal scalp electrodes
(OR = 3.5), and young age confer further risk of transmission, whereas
abdominal delivery is protective (OR = 0.14). Physical examination
poorly predicts the absence of shedding, and PCR far exceeds culture
in terms of sensitivity and speed. Therefore, PCR detection at the onset
of labor should be used to aid clinical decision-making for women with
HSV-2 antibody. Because cesarean section appears to be an effective
means of reducing maternal-fetal transmission, patients with recurrent
genital herpes should be encouraged to come to the hospital early at
the time of delivery for careful examination of the external genitalia
and cervix as well as collection of a swab sample for viral isolation.
Women who have no evidence of lesions can have a vaginal delivery.
The presence of active lesions on the cervix or external genitalia is an
indication for cesarean delivery.
If first-episode exposure has occurred (e.g., if HSV serologies show
that the mother is seronegative or if the mother is HSV-1-seropositive
and the isolate at delivery is found to be HSV-2), many authorities
would initiate antiviral therapy for the infant with IV acyclovir. At a
minimum, samples for viral cultures and PCR should be obtained from
the throat, nasopharynx, eyes, and rectum of these infants immediately
and at 5- to 10-day intervals. Lethargy, skin lesions, or fever should be
evaluated promptly. All infants from whom HSV is isolated 24 h after
delivery should be treated with IV acyclovir at recommended doses.
DIAGNOSIS
Both clinical and laboratory criteria are useful for diagnosing HSV
infections. A clinical diagnosis can be made accurately when characteristic multiple vesicular lesions on an erythematous base are present.
However, herpetic ulcerations may resemble skin ulcerations of other
etiologies. Mucosal HSV infections may also present as urethritis or
pharyngitis without cutaneous lesions. Thus, laboratory studies to
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