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1. Herpes simplex virus infections during pregnancy: epidemiology, clinical presentation and 
management. 

Author(s): Leruez-Ville, Marianne; Driessen, Marine; Pichon, Christine; Sellier, Yann; Charlier, 
Caroline 

Source: Virologie (Montrouge, France); Oct 2020; vol. 24 (no. 5); p. 315-324 

Publication Date: Oct 2020 

Publication Type(s): Journal Article 

PubMedID: 33111705 

Abstract:The incidence of herpes simplex virus (HSV) neonatal infection is estimated to be 8.9 per 
100,000 live births in Europe. Early treatment with intravenous acyclovir has transformed the 
prognosis but this infection remains severe since, despite the treatment, mortality is frequent in 
disseminated diseases and neurological sequelae are frequent when central nervous system is 
involved. The major risk factor for transmission is the type of maternal infection. In women shedding 
the virus in their genital tract during childbirth, neonatal infection rates are 44 %, 25 % and 1.3 % in 
primary, non-primary and recurrent infections, respectively. The goals for the management of this 
infection during pregnancy encompass 1) the prevention of any contact between the newborn and 
the maternal virus by suppressing viral replication in the genital tract in late pregnancy and 
recommending a cesarean section in cases of genital lesions at delivery, and 2) the development of 
strategies allowing rapid identification and treatment of infected newborns. 
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2. Management of Genital Herpes in Pregnancy: ACOG Practice Bulletin Summary, Number 220. 
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Publication Date: May 2020 

Publication Type(s): Practice Guideline Journal Article 

PubMedID: 32332408 

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Abstract:Genital herpes simplex virus (HSV) infection during pregnancy poses a risk to the 
developing fetus and newborn. Genital herpes is common in the United States. Among 14- to 49-
year-old females, the prevalence of HSV-2 infection is 15.9%. However, the prevalence of genital 
herpes infection is higher than that because genital herpes is also caused by HSV-1 (1). Because 
many women of childbearing age are infected or will be infected with HSV, the risk of maternal 
transmission of this virus to the fetus or newborn is a major health concern. This document has been 
revised to include that for women with a primary or nonprimary first-episode genital HSV infection 
during the third trimester of pregnancy, cesarean delivery may be offered due to the possibility of 
prolonged viral shedding. 
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3. Should Caesarian Section Be Offered to Women With Recurrent Genital Herpes Simplex Lesions 
After >4 Hours of Ruptured Membranes? 

Author(s): Joyce, Joanna; Embree, J; Pymar, H; Poliquin, V 

Source: Journal of obstetrics and gynaecology Canada : JOGC = Journal d'obstetrique et gynecologie 
du Canada : JOGC; Aug 2018; vol. 40 (no. 8); p. 1054-1056 

Publication Date: Aug 2018 

Publication Type(s): Case Reports Journal Article 

PubMedID: 30103879 

Abstract:BACKGROUNDNeonatal herpes simplex virus (HSV) infection and its implications have been 
well defined. Several methods are recommended to mitigate the risk of maternal transmission of 
HSV to the neonate, including CS, suppressive antiviral therapy for the mother, and prophylaxis for 
the infant. The utility of CS in women who present with a duration of rupture of membranes greater 
than 4 hours remains a question.CASEWe present a case of a woman who presented following 10 
hours of rupture of membranes with HSV genital lesions, suspected to be the result of untreated 
recurrent infection. A CS was done.CONCLUSIONExtensive studies for the presence of HSV by PCR of 
the placenta and infant failed to detect the virus. 
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Abstract:OBJECTIVEIdentify measures to diagnose, prevent, and treat genital herpes infection during 
pregnancy and childbirth as well as neonatal herpes infection.MATERIALS AND 
METHODSBibliographic search from the Medline and Cochrane Library databases and review of 
international clinical practice guidelines.RESULTSGenital herpes lesions are most often due to HSV-2 
(LE2). The risk of HSV seroconversion during pregnancy is 1-5% (LE2). Genital herpes lesions during 
pregnancy in a woman with a history of genital herpes is a recurrence. In this situation, there is no 
need for virologic confirmation (Grade B). In pregnant women with genital lesions who report they 
have not previously had genital herpes, virological confirmation by PCR and identifying the specific 
IgG type is necessary (professional consensus). A first episode of genital herpes during pregnancy 
should be treated with aciclovir (200 mg 5 times daily) or valaciclovir (1000 mg twice daily) for 5-
10 days (Grade C), and recurrent herpes during pregnancy with aciclovir (200 mg 5 times daily) or 
valaciclovir (500 mg twice daily) (Grade C). The risk of neonatal herpes is estimated at between 25% 
and 44% if a non primary and primary first genital herpes episode is ongoing at delivery (LE2) and 1% 
for a recurrence (LE3). Antiviral prophylaxis should be offered to women with either a first or 
recurrent episode of genital herpes during pregnancy from 36 weeks of gestation until delivery 
(Grade B). Routine prophylaxis is not recommended for women with a history of genital herpes but 
no recurrence during pregnancy (professional consensus). A cesarean delivery is recommended if a 
first episode of genital herpes is suspected (or confirmed) at the onset of labor (Grade B) or if it 
occured less than 6 weeks before delivery (professional consensus) or in the event of premature 
rupture of the membranes at term. When a recurrence of genital herpes is underway at the onset of 
labor, cesarean delivery is most likely to be considered when the membranes are intact and vaginal 
delivery in cases of prolonged rupture of membranes (professional consensus). Neonatal herpes is 
rare and mainly due to HSV-1 (LE3). In most cases of neonatal herpes, mothers have no history of 
genital herpes (LE3). When neonatal herpes is suspected, various samples (blood and cerebrospinal 
fluid) for HSV PCR must be taken to confirm the diagnosis (professional consensus). Any newborn 
with suspected neonatal herpes should be treated with intravenous acyclovir (20 mg/kg 3 times 
daily) (grade A) before the PCR results are available (professional consensus). The duration of the 
treatment depends on the clinical form (professional consensus) CONCLUSION: There is no formal 
evidence that it is possible to reduce the risk of neonatal herpes in genital herpes during pregnancy. 
However, appropriate care can reduce the symptoms associated with herpes and the risk of 
recurrence at term, as well as cesarean rate because of herpes lesions. 
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Available  at Open forum infectious diseases -  from Oxford Journals - Open Access  
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Abstract:BackgroundNeonatal herpes is a potentially devastating infection that results from 
acquisition of herpes simplex virus (HSV) type 1 or 2 from the maternal genital tract at the time of 
vaginal delivery. Current guidelines recommend (1) cesarean delivery if maternal genital HSV lesions 
are present at the time of labor and (2) antiviral suppressive therapy for women with known genital 
herpes to decrease HSV shedding from the genital tract at the time of vaginal delivery. However, 
most neonatal infections occur in infants born to women without a history of genital HSV, making 
current prevention efforts ineffective for this group. Although routine serologic HSV testing of 
women during pregnancy could identify women at higher risk of intrapartum viral shedding, it is 
uncertain how this knowledge might impact intrapartum management, and a potential concern is a 
higher rate of cesarean sections among women known to be HSV-2 seropositive.MethodsTo assess 
the effects of prenatal HSV-2 antibody testing, history of genital herpes, and use of suppressive 
antiviral medication on the intrapartum management of women, we investigated the frequency of 
invasive obstetric procedures and cesarean deliveries. We conducted a retrospective cohort study of 
pregnant women delivering at the University of Washington Medical center in Seattle, Washington. 
We defined the exposure of interest as HSV-2 antibody positivity or known history of genital herpes 
noted in prenatal records. The primary outcome was intrapartum procedures including fetal scalp 
electrode, artificial rupture of membranes, intrauterine pressure catheter, or operative vaginal 
delivery (vacuum or forceps). The secondary outcome was incidence of cesarean birth. Univariate 
and multivariable logistic regressions were performed.ResultsFrom a total of 449 women included in 
the analysis, 97 (21.6%) were HSV-2 seropositive or had a history of genital herpes (HSV-2/GH). 
Herpes simplex virus-2/GH women not using suppressive antiviral therapy were less likely to 
undergo intrapartum procedures than women without HSV-2/GH (odds ratio [OR], 0.49; 95% 
confidence interval [CI], 0.25-0.95; P = .036), but this relationship was attenuated after adjustment 
for potential confounders (adjusted OR, 0.69; 95% CI, 0.34-1.41; P = .31). There was no difference in 
intrapartum procedures for women on suppressive therapy versus women without HSV-2/GH (OR, 
1.17; 95% CI, 0.66-2.07; P = .60). Similar proportions of cesarean sections were performed within 
each group of women: 25% without history of HSV-2/GH, 30% on suppressive treatment, and 28.1% 
without suppressive treatment (global, P = .73).ConclusionsIn this single-site study, provider 
awareness of genital herpes infection either by HSV serotesting or history was associated with fewer 
invasive obstetric procedures shown to be associated with neonatal herpes, but it was not 
associated with an increased rate of cesarean birth. 
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Abstract:BACKGROUNDReducing HIV mother-to-child transmission (MTCT) is critical to ending the 
HIV pandemic. Reports suggest that herpes simplex virus-2 (HSV-2), a common coinfection in HIV-
infected individuals, is associated with increased MTCT, but results have been conflicting. We 
conducted a systematic review of observational studies to quantify the magnitude of this 
relationship (PROSPERO no. CRD42016043315).METHODSWe searched Medline (1981 to June week 
3, 2016), EMBASE (1981 to week 26, 2016), relevant conferences (2013-2016) and bibliographies of 
identified studies for cohort and case-control studies enrolling HIV-positive women during 
pregnancy or peripartum that quantified the effect of HSV-2 infection on MTCT. The primary 
outcome was the risk of perinatal HIV transmission associated with maternal HSV-2 status. Risk of 
bias was evaluated using a standardised tool, and results were meta-analysed where appropriate 
using a random-effects model, with studies weighted using the inverse variance 
method.RESULTSFrom 2103 hits, 112 studies were considered for inclusion, and 10 were ultimately 
included. Of the included studies, three used a case-control design, three were retrospective cohorts 
and four were prospective cohorts. Risk of bias was low in three studies, moderate in six and high in 
one. The median sample size was 278.5 mother-infant pairs (range: 48-1513). The most common 
strategy for classifying maternal HSV-2 status was type-specific serology (n=6), followed by genital 
shedding (n=3) or genital culture (n=3), clinical diagnosis of herpes (n=2) or genital ulcer disease 
(n=1). Results from five studies that provided quantitative estimates of the association between 
HSV-2 seropositivity and MTCT were meta-analysed, yielding a pooled unadjusted OR=1.17 (95% 
CI=0.69 to 1.96, I2=58%). Three of these studies further considered key confounding variables, 
specifically antiretroviral use and/or viral load (n=3), and mode of delivery (n=2), yielding a pooled 
adjusted OR=1.57 (95% CI=1.17 to 2.11, I2=0).CONCLUSIONSMaternal HSV-2 coinfection appears to 
be associated with increased perinatal HIV transmission. Further study of the effect of HSV-2 
treatment on MTCT is warranted. 

Database: Medline 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fsti.bmj.com%2Flookup%2Fdoi%2F10.1136%2Fsextrans-2016-052921
https://sti.bmj.com/lookup/doi/10.1136/sextrans-2016-052921
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=31437&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1368-4973&volume=93&issue=8&spage=535
https://sti.bmj.com/content/sextrans/93/8/535.full.pdf


7. Preventing neonatal herpes infections through maternal immunization 

Author(s): Jiang Y.; Leib D. 

Source: Future Virology; Dec 2017; vol. 12 (no. 12); p. 709-711 

Publication Date: Dec 2017 

Publication Type(s): Review 

Available  at Future Virology -  from ProQuest (Health Research Premium) - NHS Version  

Available  at Future Virology -  from Unpaywall  

Database: EMBASE 

 

8. Disseminated Neonatal Herpes Simplex Virus Type 1 After a Water Birth. 

Author(s): Al-Assaf, Niazy; Moore, Heather; Leifso, Kirk; Ben Fadel, Nadya; Ferretti, Emanuela 

Source: Journal of the Pediatric Infectious Diseases Society; Sep 2017; vol. 6 (no. 3); p. e169 

Publication Date: Sep 2017 

Publication Type(s): Case Reports Journal Article 

PubMedID: 28510692 

Available  at Journal of the Pediatric Infectious Diseases Society -  from Oxford Journals - Medicine  

Available  at Journal of the Pediatric Infectious Diseases Society -  from HighWire - Free Full Text  

Available  at Journal of the Pediatric Infectious Diseases Society -  from Unpaywall  

Abstract:Neonatal herpes simplex virus (NHSV) infections are associated with significant morbidity 
and mortality. Numerous factors influence the transmission of HSV infection to newborns; however, 
immersion in water during labor has received very little attention as a possible risk factor despite the 
increasing popularity of water births. We report a case of disseminated NHSV type 1 infection, 
possibly acquired during a water birth. The purpose of this report is to alert healthcare providers to 
this potential route of transmission and to highlight the importance of screening guidelines for HSV 
before a water birth. Furthermore, it is essential to consider NHSV infection in any febrile infant who 
is not responding to standard empirical antibiotic management, even in the absence of herpetic 
lesions. 
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Publication Date: Aug 2017 
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PubMedID: 28729112 

Abstract:Objective To provide recommendations for the management of genital herpes infection in 
women who want to get pregnant or are pregnant and for the management of genital herpes in 
pregnancy and strategies to prevent transmission to the infant. Outcomes More effective 
management of complications of genital herpes in pregnancy and prevention of transmission of 
genital herpes from mother to infant. Evidence Medline was searched for articles published in 
French or English related to genital herpes and pregnancy. Additional articles were identified 
through the references of these articles. All study types and recommendation reports were 
reviewed. Values Recommendations were made according to the guidelines developed by the 
Canadian Task Force on Preventive Health Care. Recommendations 1. Women's history of genital 
herpes should be evaluated early in pregnancy (III-A).2. Women with known recurrent genital herpes 
simplex virus (HSV) should be counselled about the risks of transmission of HSV to their neonates at 
delivery (III-A).3. At delivery, women with recurrent HSV should be offered a Caesarean section if 
there are prodromal symptoms or in the presence of a lesion suggestive of HSV (II-2A).4. Women 
with known recurrent genital HSV infection should be offered acyclovir or valacyclovir suppression at 
36 weeks' gestation to decrease the risk of clinical lesions and viral shedding at the time of delivery 
and therefore decrease the need for Caesarean section (I-A).5. Women with primary genital herpes 
in the third trimester of pregnancy have a high risk of transmitting HSV to their neonates and should 
be counselled accordingly and should be offered a Caesarean section to decrease this risk (II-3B).6. A 
pregnant woman who does not have a history of HSV but who has had a partner with genital HSV 
should have type-specific serology testing to determine her risk of acquiring genital HSV in 
pregnancy before pregnancy or as early in pregnancy as possible. Testing should be repeated at 32 
to 34 weeks' gestation (III-B).Validation These guidelines have been reviewed and approved by the 
Infectious Diseases Committee of the SOGC. Sponsor The Society of Obstetricians and 
Gynaecologists of CanadaCopyright © 2017 
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10. Diagnosis and treatment of herpes simplex 1 virus infection in pregnancy. 
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Abstract:A nulliparous woman presented at 21 weeks’ gestation with a 72-h history of a rash on her 
left arm. Initially isolated to the forearm, it had quickly spread, becoming multiple itchy fluid-filled 
blisters. Blood tests showed mild neutrophilia and raised CRP. Skin swabs demonstrated the 
presence of herpes simplex virus type 1 (HSV1) DNA. There was no history of previous HSV1 
exposure. There is scant literature on uncomplicated cutaneous HSV1 since the majority is 
oral/genital. The incidence of transmission varies and is dependent on site of infection and 
immunological status. Type-specific serological testing is recommended to identify a primary first 
episode infection due to the 30–60% vertical transmission rate. Infection is associated with 
morbidity and mortality for both mother and fetus including maternal encephalitis, acute retinal 
necrosis, pneumonia and hepatitis. Neonatal disease can be congenital (cutaneous lesions, 
microcephaly, hydranencephaly, intracranial calcifications, chorioretinitis, microphthalmia and optic 
nerve atrophy) or acquired (skin, eyes and mouth disease or central nervous system disease or 
disseminated disease). Prophylactic aciclovir reduces the number of women with active genital 
lesions at the time of delivery. If primary infection occurs outside of the first trimester and active 
genital lesions are present, then vaginal delivery should be avoided. If infection has occurred in the 
first trimester, vaginal birth can be attempted even in the presence of active lesions. There is no 
available guidance on prophylactic treatment of non-genital HSV1 in pregnancy. 
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Abstract:Genital herpes is a common sexually transmitted disease, affecting more than 400 million 
persons worldwide. It is caused by herpes simplex virus (HSV) and characterized by lifelong infection 
and periodic reactivation. A visible outbreak consists of single or clustered vesicles on the genitalia, 
perineum, buttocks, upper thighs, or perianal areas that ulcerate before resolving. Symptoms of 
primary infection may include malaise, fever, or localized adenopathy. Subsequent outbreaks, 
caused by reactivation of latent virus, are usually milder. Asymptomatic shedding of transmissible 
virus is common. Although HSV-1 and HSV-2 are indistinguishable visually, they exhibit differences in 
behavior that may affect management. Patients with HSV-2 have a higher risk of acquiring human 
immunodeficiency virus (HIV) infection. Polymerase chain reaction assay is the preferred method of 
confirming HSV infection in patients with active lesions. Treatment of primary and subsequent 
outbreaks with nucleoside analogues is well tolerated and reduces duration, severity, and frequency 
of recurrences. In patients with HSV who are HIV-negative, treatment reduces transmission of HSV 
to uninfected partners. During pregnancy, antiviral prophylaxis with acyclovir is recommended from 
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36 weeks of gestation until delivery in women with a history of genital herpes. Elective cesarean 
delivery should be performed in laboring patients with active lesions to reduce the risk of neonatal 
herpes. 
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Publication Date: Dec 2014 

Publication Type(s): Journal Article Review 
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Abstract:Genital herpes in pregnancy continues to cause significant maternal morbidity, with an 
increasing number of infections being due to oral-labial transmission of herpes simplex virus (HSV)-1. 
Near delivery, primary infections with HSV-1 or HSV-2 carry the highest risk of neonatal herpes 
infection, which is a rare but potentially devastating disease for otherwise healthy newborns. 
Prevention efforts have been limited by lack of an effective intervention for preventing primary 
infections and the unclear role of routine serologic testing. 
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Abstract:Genital herpes simplex virus (HSV) infections are very common worldwide. Approximately 
22% of pregnant women are infected genitally with HSV, and most of them are unaware of this. The 
most devastating consequence of maternal genital herpes is HSV disease in the newborn. Although 
neonatal HSV infections remain uncommon, due to the significant morbidity and mortality 
associated with the infection, HSV infection in the newborn is often considered in the differential 
diagnosis of ill neonates. This review summarizes the epidemiology and management of neonatal 
HSV infections and discusses strategies to prevent HSV infection in the newborn. 
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Abstract:Infection with herpes simplex is one of the most common sexually transmitted infections. 
Because the infection is common in women of reproductive age it can be contracted and transmitted 
to the fetus during pregnancy and the newborn. Herpes simplex virus is an important cause of 
neonatal infection, which can lead to death or long-term disabilities. Rarely in the uterus, it occurs 
frequently during the transmission delivery. The greatest risk of transmission to the fetus and the 
newborn occurs in case of an initial maternal infection contracted in the second half of pregnancy. 
The risk of transmission of maternal-fetal-neonatal herpes simplex can be decreased by performing a 
treatment with antiviral drugs or resorting to a caesarean section in some specific cases. The 
purpose of this paper is to provide recommendations on management of herpes simplex infections 
in pregnancy and strategies to prevent transmission from mother to fetus. 
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Abstract:To describe appropriate maternal and obstetrical indications for primary cesarean delivery. 
The list of potential indications is long. Among all maternal and obstetrical indications, labor dystocia 
is the most common; multifetal pregnancy and malpresentation are not infrequent. Maternal 
indications, including human immunodeficiency virus (with high viral load) and herpes simplex virus 
(with active lesions), are rare. Preeclampsia alone typically is not an appropriate indication for 
cesarean delivery. Although the need for a cesarean is absolute for some conditions, such as 
complete placenta previa or placenta accreta, minimum criteria for a cesarean are variable and 
subjective for many indications, including dystocia. The subjective diagnosis of labor dystocia 
provides the best opportunity to prevent the first cesarean. 
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Abstract:Genital herpes is a common sexually transmitted infection. In reproductive age it involves 
the additional risk of vertical transmission to the neonate. Rates of transmission are affected by the 
viral type and whether the infection around delivery is primary or recurrent. Neonatal herpes is a 
rare but very severe complication of genital herpes infection and is caused by contact with infected 
genital secretions at the time of labor. Maternal acquisition of herpes simplex virus (HSV) in the third 
trimester of pregnancy carries the highest risk of neonatal transmission. Prevention of neonatal 
herpes depends on preventing acquisition of genital HSV infection during late pregnancy and 
avoiding exposure of the infant to herpetic lesions during delivery. Uninfected woman should be 
counselled about the need of avoiding sexual contact during the third trimester. Elective caesarean 
section before the onset of labor is the choice mode of delivery for women with genital lesions or 
with prodromal symptoms near the term, even if it offers only a partial protection against neonatal 
infection. Antiviral suppressive therapy is used from 36 weeks of gestation until delivery in pregnant 
women with recurrences to prevent genital lesions at the time of labor so reducing the need of 
caesarean sections. Currently, routine maternal serologic screening is not yet recommended. 
Because most mothers of infants who acquire neonatal herpes lack histories of clinically evident 
genital herpes, researchers should focus on the recognition of asymptomatic primary genital HSV 
infections. 
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mother to fetus during pregnancy and adverse outcomes in the congenitally infected infant 
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Source: Cochrane database of systematic reviews (Online); 2011; vol. 3 

Publication Date: 2011 

Publication Type(s): Review 
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Available  at The Cochrane database of systematic reviews -  from Cochrane Collaboration (Wiley)  

Abstract:Cytomegalovirus (CMV) is a herpesvirus and the most common cause of congenital 
infection in developed countries. Congenital CMV infection can have devastating consequences to 
the fetus. The high incidence and the serious morbidity associated with congenital CMV infection 
emphasise the need for effective interventions to prevent the antenatal transmission of CMV 
infection. The aim of this review was to assess the benefits and harms of interventions used during 
pregnancy to prevent mother to fetus transmission of CMV infection. We searched the Cochrane 
Pregnancy and Childbirth Group's Trials Register (31 December 2010). All randomised controlled 
trials (RCTs) and quasi RCTs investigating antenatal interventions for preventing the transmission of 
CMV from the mother to fetus during pregnancy and adverse outcomes in the congenitally infected 
infant. Two review authors independently assessed studies for inclusion. We identified six studies 
from the search. None of these studies met the pre-defined criteria for inclusion in this review. To 
date, no RCTs are available that examine antenatal interventions for preventing the transmission of 

http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD008371.pub2/full


CMV from the infected mother to fetus during pregnancy and adverse outcomes in the congenitally 
infected infant. Further research is needed to assess the efficacy of interventions aimed at 
preventing the transmission of CMV from the mother to fetus during pregnancy including a long-
term follow-up of exposed infants and a cost effective analysis. 
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18. Herpes simplex virus and pregnancy: a review of the management of antenatal and peripartum 
herpes infections. 

Author(s): Westhoff, Gina L; Little, Sarah E; Caughey, Aaron B 

Source: Obstetrical & gynecological survey; Oct 2011; vol. 66 (no. 10); p. 629-638 

Publication Date: Oct 2011 
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Available  at Obstetrical & gynecological survey -  from Ovid (LWW Total Access Collection 2019 - 
with Neurology)  

Abstract:Genital herpes is one of the most common sexually transmitted infections, affecting 1 in 6 
people in the United States. Women are twice as likely to be infected as men and infections in 
women of reproductive age carry the additional risk of vertical transmission to the neonate at the 
time of delivery. Neonatal herpes infections can be devastating with up to 50% mortality for 
disseminated herpes simplex virus (HSV) infections in the newborn. Rates of transmission are 
affected by the viral type of HSV infection and whether the infection around delivery is primary or 
recurrent. Current management approaches decrease rates of active lesions at the time of delivery 
and thereby cesarean deliveries, but have not been shown to decrease the incidence of neonatal 
herpes infections. More research is needed to better elucidate the risk factors for transmission to 
the neonate and to improve our current management methodology to further decrease vertical 
transmission. In this review, we will discuss management of antenatal and peripartum herpes 
infections, considerations for mode of delivery, and the course of neonatal HSV infections. 
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19. Antiviral prophylaxis of neonatal herpes infection 
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Abstract:Herpes simplex virus (HSV) is considered to be one of the most frequent viral infectious 
agents in humans. Transmission of HSV from mother to foetus during pregnancy is uncommon with 
about 85% of transmission occurring perinatally, when neonates acquire HSV during vaginal birth 
from infected genital tract secretions. For women, who present with an episode of recurrent genital 
herpes several weeks before the expected delivery date, suppressive therapy with acyclovir or 
valacyclovir is recommended during the last 4 weeks of pregnancy. The study group consists of 21 
women with recurrent genital tract herpes, who delivered between the years 2007-2009 at the 
Department of Obstetrics and Gynaecology, University Hospital Na Bulovce. Women in the last 
month of pregnancy were administered prophylactic viralstatic treatment with acyclovir 3 x 400 mg 
per day orally until delivery. In this study, no patient showed signs of acute lesions and viral DNA was 
not detectable on PCR in vaginal secretions. One woman delivered by acute caesarean section 
following signs of foetal hypoxia during the first stage of labour, two women were delivered by 
forceps. No newborns showed signs of HSV neonatal infection. Antiviral prophylaxis in the last 
month of pregnancy in women with recurrent genital herpes infection is considered to be safe and 
effective in the prevention of vulvar lesions and in decreasing the incidence of caesarean sections in 
this group of women. 
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diagnosis, therapy and prevention 
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Abstract:Herpes simplex virus (HSV) infection is one of the most common viral sexually transmitted 
diseases worldwide. The first time infection of the mother may lead to severe illness in pregnancy 
and may be associated with virus transmission from mother to foetus/newborn. Since the incidence 
of this sexually transmitted infection continues to rise and because the greatest incidence of herpes 
simplex virus infections occur in women of reproductive age, the risk of maternal transmission of the 
virus to the foetus or neonate has become a major health concern. On these purposes the Authors 
of this review looked for the medical literature and pertinent publications to define the status of art 
regarding the epidemiology, the diagnosis, the therapy and the prevention of HSV in pregnant 
women and neonate. Special emphasis is placed upon the importance of genital herpes simplex virus 
infection in pregnancy and on the its prevention to avoid neonatal HSV infections. © 2009 Anzivino 
et al; licensee BioMed Central Ltd. 
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Abstract:Herpes simplex virus (HSV) transmitted from mother to child around the time of delivery 
can cause potentially fatal disease in the newborn. Women who experience their first genital HSV 
infection in pregnancy are at the highest risk of transmitting the virus to their newborn. Efforts to 
prevent vertically transmitted HSV disease can be directed in the following three ways: (i) prevent 
maternal genital HSV infection; (ii) prevent transmission during pregnancy and delivery; or (iii) 
postnatally prevent disease in an exposed newborn. Oral aciclovir and valaciclovir given 
prophylactically in late pregnancy have been shown to limit clinical recurrence of genital herpes, 
shedding of HSV at delivery and the rate of caesarean delivery for past HSV disease. However, there 
are insufficient data to determine the effect of oral antiviral prophylaxis in pregnancy on neonatal 
HSV disease. Neonatal HSV disease should always be treated with systemic antiviral therapy. There is 
currently no vaccine licensed to prevent genital herpes, although a number show promise in clinical 
trials. The role of intrapartum antiviral therapy and postnatal strategies to prevent neonatal HSV 
disease require further evaluation. 
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22. Inadequacy of plasma acyclovir levels at delivery in patients with genital herpes receiving oral 
acyclovir suppressive therapy in late pregnancy. 
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Stephen L; Corey, Lawrence; Money, Deborah M 

Source: Journal of obstetrics and gynaecology Canada : JOGC = Journal d'obstetrique et gynecologie 
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gynecologie du Canada : JOGC -  from Unpaywall  

Abstract:OBJECTIVEAcyclovir therapy in late pregnancy among women with recurrent genital herpes 
is effective in decreasing genital lesion frequency and subclinical viral shedding rates at delivery, 
thereby decreasing the need for Caesarean section. Despite good adherence and increased dosing 
schedules, breakthrough lesions and viral shedding are still observed in some women at or near 
delivery. Anecdotal evidence suggests that low levels of herpes simplex virus replication at delivery 
may result in transmission to the neonate. Therefore, defining optimal acyclovir dosing during labour 
and delivery is warranted. Our objectives were to determine actual maternal and fetal acyclovir 
levels at delivery, and explore associations between acyclovir levels, duration of labour, and time 
since last acyclovir dose.METHODSTwenty-seven patients were prescribed oral acyclovir 400 mg 
three times daily from 36 weeks' gestation. Cord blood (venous and arterial) and maternal venous 
blood samples were collected at delivery, and acyclovir levels measured using capillary 
electrophoresis. Correlations between duration of labour, and time since last acyclovir dose with 
acyclovir blood levels were calculated.RESULTSAcyclovir levels were below the published mean 
steady-state trough value (180 ng/mL) in 52% of venous cord samples, 55% of arterial cord samples, 
and 36% of maternal samples. There was a significant inverse correlation between the time since 
last dose and venous cord levels (rs19 = -0.57, P < 0.015), arterial cord levels (rs16 = -0.63, P < 0.01), 
and maternal acyclovir levels (r10 = -0.69, P < 0.03).CONCLUSIONOral dosing of acyclovir in women 
in late pregnancy may result in insufficient levels at delivery to prevent viral shedding. Alternative 
approaches that incorporate acyclovir dosing through labour, either through oral or intravenous 
administration, should be evaluated to assess effects on viral shedding. 
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Abstract:Genital herpes is the leading cause of genital ulcer disease worldwide and it is one of the 
most common sexually transmitted infections. Genital herpes simplex virus infection during 
pregnancy poses significant risks, predominantly vertical transmission of infection with resulting 
neonatal disease. While uncommon, neonatal infection has a high mortality rate and significant long-
term morbidity. This article will examine the current recommendations for diagnosis using serologic 
and viral detection techniques. Treatment options for initial and recurrent genital herpes infection in 
pregnancy are reviewed. The use of prophylactic antivirals and cesarean delivery are discussed. The 
article concludes with a look to the future, including potential changes in the management of herpes 
simplex virus-infected pregnant women. 
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24. Third trimester antiviral prophylaxis for preventing maternal genital herpes simplex virus (HSV) 
recurrences and neonatal infection. 

Author(s): Hollier, L M; Wendel, G D 

Source: The Cochrane database of systematic reviews; Jan 2008 (no. 1); p. CD004946 

Publication Date: Jan 2008 

Publication Type(s): Journal Article Review Systematic Review 

PubMedID: 18254066 

Available  at The Cochrane database of systematic reviews -  from Cochrane Collaboration (Wiley)  

Abstract:BACKGROUNDGenital herpes simplex virus (HSV) infection is one of the most common viral 
sexually transmitted infections. The majority of women with genital herpes will have a recurrence 
during pregnancy. Transmission of the virus from mother to fetus typically occurs by direct contact 
with virus in the genital tract during birth.OBJECTIVESTo assess the effectiveness of antenatal 
antiviral prophylaxis for recurrent genital herpes on neonatal herpes and maternal recurrences at 
delivery.SEARCH STRATEGYWe searched the Cochrane Pregnancy and Childbirth Group's Trials 
Register (January 2007), the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane 
Library 2006, Issue 4), MEDLINE (January 1966 to February 2007) and EMBASE (January 1974 to 
February 2007; handsearched conference proceedings; reviewed bibliographies of all relevant 
articles for further references; and contacted experts in the field.SELECTION CRITERIARandomized 
controlled trials which assessed the effectiveness of antivirals compared to placebo or no therapy, 
on neonatal herpes and maternal disease endpoints among pregnant women with genital 
herpes.DATA COLLECTION AND ANALYSISTwo authors independently applied study selection criteria 
and extracted data.MAIN RESULTSSeven randomized controlled trials (1249 participants) which met 
our inclusion criteria compared acyclovir to placebo or no treatment (five trials) and valacyclovir to 
placebo (two trials). The effect of antepartum antiviral prophylaxis on neonatal herpes could not be 
estimated. There were no cases of symptomatic neonatal herpes in the included studies in either the 
treatment or placebo groups. Women who received antiviral prophylaxis were significantly less likely 
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to have a recurrence of genital herpes at delivery (relative risk (RR) 0.28, 95% confidence interval (CI) 
0.18 to 0.43, I(2 )= 0%). Women who received antiviral prophylaxis were also significantly less likely 
to have a cesarean delivery for genital herpes (RR 0.30, 95% CI 0.20 to 0.45, I(2) = 27.3%). Women 
who received antiviral prophylaxis were significantly less likely to have HSV detected at delivery (RR 
0.14, 95% CI 0.05 to 0.39, I(2) = 0%).AUTHORS' CONCLUSIONSWomen with recurrent genital herpes 
simplex virus should be informed that the risk of neonatal herpes is low. There is insufficient 
evidence to determine if antiviral prophylaxis reduces the incidence of neonatal herpes. Antenatal 
antiviral prophylaxis reduces viral shedding and recurrences at delivery and reduces the need for 
cesarean delivery for genital herpes. Limited information exists regarding the neonatal safety of 
prophylaxis. The risks, benefits, and alternatives to antenatal prophylaxis should be discussed with 
women who have a history and prophylaxis initiated for women who desire intervention. 
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prevention, diagnosis and therapy. Part 1: herpes simplex virus infections. 
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Package  

Available  at Medical microbiology and immunology -  from ProQuest (Health Research Premium) - 
NHS Version  

Abstract:Primary herpes simplex virus (HSV) infection may lead to severe illness in pregnancy and 
may be associated with transplacental virus transmission and fetal infection. The consequences may 
be abortion, stillbirth and congenital malformations. In neonates, the clinical findings after 
intrauterine HSV infection are characterized by skin lesions, diseases of the eye and neurologic 
damage. Herpes genitalis of pregnant women at the time of labor may result in life-threatening 
neonatal herpes. Currently, neither active nor passive immunization is available to prevent HSV 
infections during pregnancy and in the newborn infant. Therefore, antiviral treatment using aciclovir 
and/or valaciclovir must be considered in all primary episodes of genital herpes as well as in 
neonates who show signs of either infection. Clinical herpes lesions of the genitalia and/or positive 
test for virus detection at the time of delivery are an indication for cesarean section. However, this 
surgical intervention may be reduced by suppressive treatment of recurrent genital herpes with 
aciclovir or valaciclovir. 
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26. Consequences of herpes simplex virus in pregnancy and their prevention. 
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Source: Current Opinion in Infectious Diseases; Feb 2007; vol. 20 (no. 1); p. 73-76 

Publication Date: Feb 2007 
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with Neurology)  

Abstract:PURPOSE OF REVIEW: New findings reveal that first-time infection of the mother is the 
most important factor for the transmission of genital herpes from mother to fetus/newborn. 
Interventions based on these findings will lead to new management of the pregnant patient with 
genital herpes prior to pregnancy and measures to prevent the acquisition of herpes during 
pregnancy. RECENT FINDINGS: Risk factors for the transmission of herpes from mother to newborn 
have been detailed. It is the pregnant woman who acquires genital herpes as a primary infection in 
the latter half of pregnancy, rather than prior to pregnancy, who is at greatest risk of transmitting 
this virus to her newborn. This is true for both herpes simplex virus type-1 and herpes simplex virus 
type-2. Additional risk factors for neonatal herpes simplex virus infection include the use of a fetal-
scalp electrode and maternal age of less than 21 years. SUMMARY: Risk factors for the transmission 
of herpes from mother to newborn are detailed. Antiviral suppressive therapy initiated in the late 
third trimester has been shown to decrease viral shedding and the need for cesarean section. 
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Abstract:OBJECTIVETo measure the efficacy of valacyclovir suppression in late pregnancy to reduce 
the incidence of recurrent genital herpes in labor and subsequent cesarean delivery.METHODSA 
total of 350 pregnant women with a history of genital herpes were assigned randomly to oral 
valacyclovir 500 mg twice a day or an identical placebo from 36 weeks of gestation until delivery. In 
labor, vulvovaginal herpes simplex virus (HSV) culture and polymerase chain reaction (PCR) 
specimens were collected. Vaginal delivery was permitted if no clinical recurrence or prodromal 
symptoms were present. Neonatal HSV cultures and laboratory tests were obtained, and infants 
were followed up for 1 month after delivery. Data were analyzed using chi2 and Student t 
tests.RESULTSOne hundred seventy women treated with valacyclovir and 168 women treated with 
placebo were evaluated. Eighty-two percent of the women had recurrent genital herpes; 12% had 
first episode, nonprimary genital herpes; and 6% had first episode, primary genital herpes. At 
delivery, 28 women (8%) had recurrent genital herpes requiring cesarean delivery: 4% in the 
valacyclovir group and 13% in the placebo group (P = .009). Herpes simplex virus was detected by 
culture in 2% of the valacyclovir group and 9% [corrected] of the placebo group (P =.02). No infants 
were diagnosed with neonatal HSV, and there were no significant differences in neonatal 
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complications. There were no significant differences in maternal or obstetric complications in either 
group.CONCLUSIONValacyclovir suppression after 36 weeks of gestation significantly reduces HSV 
shedding and recurrent genital herpes requiring cesarean delivery.LEVEL OF EVIDENCEI. 
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to the neonate? 
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Abstract:OBJECTIVEPotential strategies to prevent neonatal herpes include herpes simplex virus 
(HSV) serologic testing and counseling of pregnant women and rapid HSV polymerase chain reaction 
(PCR) testing of maternal genital secretions at delivery. The cost-effectiveness of these interventions 
would be improved if high-risk pregnancies could be easily identified for targeted testing.STUDY 
DESIGNWashington State birth certificate data for all singleton live births from 1987 through 2002 
were linked with infant death and hospital discharge data for birth and subsequent hospitalizations 
in a population-based case-control study of risk factors for neonatal herpes. A case was defined as 
an infant with a discharge diagnosis of HSV infection (International Classification of Diseases 9th 
edition [ICD-9] code 054.X) from birth admission or readmission within 30 days of life. Five controls 
per case were frequency matched to cases by year of birth.RESULTSNinety-one neonatal HSV cases 
were identified (8.4/100,000 live births). Risk factors for infection included maternal age younger 
than 25 years (adjusted odds ratio [aOR] = 1.9, 95% CI 1.1-3.3) and paternal age younger than 20 
years or unknown (aOR = 1.7, 95% CI 0.7-3.7). Testing couples with either risk factor would require 
testing 36% of couples and could potentially prevent up to 60% of cases. Maternal history of genital 
herpes, fever during labor, and premature rupture of membranes were also associated with 
neonatal disease; using all risk factors identifiable at delivery would require screening 60% of 
pregnancies and identifying 84% of cases.CONCLUSIONTargeted HSV testing would miss a 
substantial proportion of neonatal herpes. 
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newborn 

Author(s): Baker D.A. 

Source: Expert Review of Pharmacoeconomics and Outcomes Research; Dec 2005; vol. 5 (no. 6); p. 
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Abstract:Growing understanding of the mechanisms and epidemiology of neonatal herpes simplex 
virus acquisition allows for the development of a new management of the pregnant patient, one 
that will reduce the risk of transmitting herpes to the newborn. Maternal herpes simplex virus 
infection, especially acquired during pregnancy, can result in transmission to the newborn. Infection 
of the CNS of the newborn results in death or significant neurodevelopmental impairment in most of 
these infected babies. Herpes simplex virus infection acquired prior to or during pregnancy has a 
physical and psychologic impact on the health of the mother. Newer, more sensitive and specific 
serology testing for herpes simplex virus in combination with antiviral pharmacotherapy is now 
recognized as an important option for reducing the risk of herpes simplex virus transmission from 
mother to newborn. This review discusses new information concerning the prevention, diagnosis 
and treatment options for the management of herpes simplex virus infection during pregnancy with 
a focus on the evolving role of prevention. © 2005 Future Drugs Ltd. 
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Abstract:Approximately 22% of pregnant women are infected with herpes simplex virus (HSV)-2, and 
2% of women will acquire HSV during pregnancy. Remarkably, up to 90% of these women are 
undiagnosed because they are asymptomatic or have subtle symptoms attributed to other 
vulvovaginal disorders. Diagnosis of genital herpes relies on laboratory confirmation with culture or 
polymerase chain reaction assay of genital lesions and type-specific glycoprotein G-based serologic 
testing. Neonatal herpes is the most severe complication of genital HSV infection and is caused by 
contact with infected genital secretions at the time of labor. Maternal acquisition of HSV in the third 
trimester of pregnancy carries the highest risk of neonatal transmission. Despite advances in the 
diagnosis and treatment of neonatal herpes, little change in the incidence or serious sequelae from 
this infection has occurred. As such, prevention of the initial neonatal infection is critically 
important. Obstetricians are in a unique position to prevent vertical HSV transmission by identifying 
women with genital lesions at the time of labor for cesarean delivery, prescribing antiviral 
suppressive therapy as appropriate, and avoiding unnecessary invasive intrapartum procedures in 
women with genital herpes. Enhanced prevention strategies include identification of women at risk 
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for HSV acquisition during pregnancy by testing women and possibly their partners for HSV 
antibodies and providing counseling to prevent transmission to women in late pregnancy. 
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Abstract:Objective: To evaluate the merits of serum screening for herpes simple virus (HSV) in 
pregnant women with no history of prior HSV infection. Design(s): Clinical decision analysis. 
Population: Hypothetical cohort of pregnant women in first trimester with no clinical history of HSV 
infection. Method(s): We used decision analysis techniques to compare three strategies for 
antepartum screening for HSV in women with no history of infection: (1) universal screening; (2) 
targeted screening in women estimated to be at high risk for infection; and (3) current care (no 
screening). For the screening strategies, we considered screening at 35 weeks of gestation, with 
prophylactic antiviral therapy for seropositive women. For all women, we assumed caesarean 
delivery in the setting of symptomatic infection at delivery. We performed a literature review of 
English-language publications to derive probability estimates for the rate of HSV seropositivity in 
asymptomatic pregnant women, and the risks of symptomatic HSV infection and asymptomatic 
shedding at the time of delivery. We determined the modification of rates of viral shedding, 
symptomatic lesions and caesarean section with the use of prophylactic suppression therapy for 
seropositive women based on available data. We chose neonatal herpes with severe sequelae, 
neonatal death, as well as caesarean delivery as clinically relevant outcomes. Main Outcome 
Measure(s): Number of cases of neonatal death, neonatal HSV with severe sequelae, neonatal HSV 
with moderate sequelae, patients screened, patients treated and caesarean section with each 
strategy. Result(s): Universal maternal screening reduced the total number of deaths and severe 
sequelae secondary to neonatal HSV. Universal screening required treatment of 3849 women to 
prevent one case of neonatal death or disease with severe sequelae from HSV. Targeted screening of 
high risk women treatment of 2277 women to prevent one death or case of severe disease. 
Universal screening reduced the rate of neonatal HSV attributable to recurrent HSV by 79.3%. 
Caesarean delivery was reduced with both screening strategies. We used one-way sensitivity 
analyses to evaluate the robustness of our model. Conclusion(s): Maternal screening reduced the 
number of cases of neonatal HSV. Screening also reduced the rate of caesarean delivery. However, 
employing universal screening will likely result in a significant expenditure of medical resources 
because the number needed to treat to avert a single case of neonatal herpes is high. © RCOG 2005. 
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Abstract:One of the most deleterious consequences of maternal infection with herpes simplex virus 
is neonatal herpes, which results in death or significant neurodevelopmental impairment in the 
majority of infected babies. Herpes simplex virus infection during pregnancy can also impact the 
psychologic health of the mother. The ability to minimize the risk of herpes simplex virus 
transmission has improved in tandem with advances in understanding of the mechanisms and 
epidemiology of acquisition of neonatal herpes simplex virus. In particular, antiviral 
pharmacotherapy is now recognized as an important option both for reducing the risk of 
transmission of herpes simplex virus from a seropositive to a seronegative partner and, potentially, 
for modifying several risk factors for transmission of the virus from a herpes simplex virus-infected 
mother to the neonate. This review discusses the consequences and management of herpes simplex 
virus infection during pregnancy, with a focus on the evolving role of antiviral therapy. © 2005 
Future Drugs Ltd. 
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Abstract:Neonatal herpes simplex virus (HSV) infection can have severe consequences. Skin, eye and 
mouth infection is rarely fatal, but disseminated or central nervous system (CNS) disease has a 
mortality rate of 80% in the absence of therapy, and most surviving infants have neurological 
sequelae. Aciclovir therapy can improve the outcome of neonatal herpes, but is often delayed due to 
the early non-specific symptoms of the disease. Even with early therapy, some infants develop 
disseminated infection or CNS complications. The virus is usually vertically transmitted to the 
neonate from an infected mother during delivery. As such, the optimal strategy for reducing the 
morbidity of neonatal herpes is to prevent the neonate from acquiring HSV infection at delivery. The 
highest risk of neonatal infection occurs when the mother sheds HSV at labour, which happens more 
frequently in women who acquire genital herpes in the third trimester. Therefore, one approach for 
reducing maternal-fetal transmissions is to prevent HSV acquisition in late pregnancy. Definitive 
classification of genital HSV infection during pregnancy as either primary, non-primary first episode 
or recurrent can be accomplished only when clinical evaluation is accompanied by laboratory 
testing, including the use of gG-specific serological tests. The serological status of the mother's 
sexual partner should be considered when determining her risk of infection. The use of weekly viral 
cultures in pregnant women with confirmed genital herpes is not warranted, as they do not predict 
an infant's risk of acquisition of HSV at delivery and are not cost-effective. High-risk susceptible 
women should be counselled about abstinence and reducing oral-genital contact near term. 
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Observational studies suggest that caesarean section can reduce transmission of neonatal herpes, 
and is warranted for women who shed HSV at delivery, although different countries vary in their 
approach to caesarean sections and so universal recommendations are not available. If maternal 
antiviral therapy is considered, the potential benefits of treatment should be balanced against 
potential adverse outcomes for mother and fetus, although it may be warranted when the mother 
has severe or life-threatening disease. Studies on the use of antiviral prophylaxis in women with 
known recurrences at labour are ongoing. Invasive fetal monitoring can increase the risk of neonatal 
herpes, and should only be used in HSV-2 seropositive women for defined obstetrical indications. 
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Abstract:Purpose of review: In spite of the availability of antiviral therapy for the treatment of 
neonatal herpes simplex virus infections, the outcome remains poor, particularly for babies with 
disseminated multi-organ infection or central nervous system disease. This review considers recent 
advances that impact on disease management. Recent findings: Two areas of investigation have 
impacted on our understanding of neonatal herpes simplex virus infection. First, the transmission of 
infection from mother to baby has been clarified by extensive epidemiological investigations of 
genital herpes in pregnant women at term. Risk factors for neonatal herpes simplex virus disease 
include first-episode maternal infection in the third trimester, invasive monitoring, delivery before 
38 weeks, and maternal age of less than 21 years. Regarding the management of neonatal herpes 
simplex virus disease, the utilization of high-dose acyclovir (20 mg/kg every 8 h) for 21 days 
significantly reduces mortality for babies with either encephalitis or disseminated disease. Summary: 
Recent findings from epidemiological studies have identified women at risk of delivering a child who 
develops neonatal herpes simplex virus infection, and suggest methods to decrease maternal-fetal 
transmission. If infection is identified in the pregnant woman, cesarean delivery decreases the 
frequency of neonatal disease. With neonatal disease, acyclovir should be administered promptly at 
higher dosages and for longer periods than previously reported. © 2004 Lippincott Williams & 
Wilkins. 
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Unpaywall  

Abstract:OBJECTIVETo determine whether vacuum extraction technique is associated with an 
increased risk of herpes simplex virus (HSV) infection in infants born to asymptomatic 
mothers.PATIENTS AND METHODSWe reviewed the charts of all infants born at the Edith Wolfson 
Medical Center and admitted to the hospital's neonatal intensive care unit from January 1999 to 
June 2002 diagnosed with HSV infection.RESULTSDuring the study period, 6953 infants were 
delivered at our institution and 11 infants had HSV infection. The prevalence of neonatal HSV 
infection was 1.6 per 1000 live births. In 699 infants, vacuum extraction was used for delivery. Five 
out of the 11 infants delivered vaginally by vacuum extraction developed HSV infection at the site of 
the vacuum extractor application. They were born to mothers who were asymptomatic at delivery 
and had no history of HSV genital infection. HSV type 2 was isolated from the vesicular fluid in all 
infected infants delivered by vacuum extraction, and none had central nervous system involvement. 
The prevalence of neonatal HSV infection in vacuum-assisted births was seven per 1000 live births as 
compared to 0.95 in 1000 in infants delivered vaginally or by cesarean section (p<0.0001). The 
relative risk of HSV infection in infants born in vacuum-assisted births was 7.45 (95% confidence 
interval (CI) 1.99 to 27.42, p=0.001). All patients were treated with intravenous acyclovir and no 
recurrences of HSV infection have been noticed at follow-up.CONCLUSIONSLaceration of the fetal 
scalp by vacuum extraction technique may enhance the acquisition and the early appearance of 
cutaneous infection in infants exposed to HSV shedding in the genital tract of asymptomatic 
mothers, as the virus gains access through the lacerated scalp. 
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Available  at Obstetrics and gynecology -  from Ovid (Journals @ Ovid) - London Health Libraries  

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  
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Abstract:OBJECTIVEGenital herpes simplex virus (HSV) infection is one of the most common viral 
sexually transmitted diseases in the United States. Perinatal transmission of the virus to the fetus or 
neonate is a major concern in affected pregnancies. Our objective was to systematically review 
published data to estimate the effect of prophylactic acyclovir provided to pregnant women near 
term on the rate of recurrent genital herpes at delivery; the number of cesarean deliveries 
performed for clinical HSV recurrences or prodromal symptoms; and the prevalence of HSV virologic 
detection at delivery.DATA SOURCESOur search included MEDLINE (1966-March 2003), LILACS, 
EMBASE, conference proceedings, abstracts from scientific forums and bibliographies of published 
articles with the following medical headings: acyclovir, pregnancy, Herpes viridae, and 
Herpesviridae.METHODS OF STUDY SELECTIONProspectively designed criteria included randomized, 
clinical trials detailing the use of acyclovir in pregnancy for women with HSV published in either 
abstract or article form. Five trials with a total enrollment of 799 patients were included in the 
analysis.TABULATION, INTEGRATION, AND RESULTSThe studies were reviewed independently by 
three of the authors. With RevMan software, a fixed-effects model was used to calculate a summary 
odds ratio (OR) comparing the effect of treatment with placebo. Acyclovir prophylaxis beginning at 
36 weeks' gestation was effective in reducing clinical HSV recurrences at the time of delivery (OR 
0.25; 95% confidence interval [95% CI] 0.15, 0.40), cesarean deliveries for clinical recurrence genital 
herpes (OR 0.30; 95% CI 0.13, 0.67), total HSV detection at delivery (OR 0.11; 95% CI 0.04, 0.31), and 
asymptomatic HSV shedding at delivery (OR 0.09; 95% CI 0.02, 0.39).CONCLUSIONThe results of this 
meta-analysis indicate that prophylactic acyclovir beginning at 36 weeks' gestation reduces the risk 
of clinical HSV recurrence at delivery, cesarean delivery for recurrent genital herpes, and the risk of 
HSV viral shedding at delivery. 
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Abstract:Neonatal herpes is a potentially devastating consequence of perinatal transmission of the 
herpes simplex virus (HSV), with significant morbidity and mortality. Treatment options are 
available, but must begin early in disease with manifestations that are often protean. Thus, 
preventive measures need to be optimised. Antiviral suppression in late pregnancy of women with a 
history of recurrent genital herpes will decrease symptomatic recurrence at delivery and appears to 
reduce caesarian section rates. However, primary HSV Type 2 and primary HSV Type 1 episodes have 
the highest neonatal transmission rates and thus, effective prevention may require the identification 
and suppression of the discordant partner. Significant experience has been gained with the use of 
acyclovir in pregnancy and it is recommended for both episodic and suppressive therapy in pregnant 
women. Its use has been demonstrated to be cost-effective in suppressive therapy, although issues 
regarding compliance and the potential for neonatal neutropenia need to be addressed. The more 
conveniently dosed prodrugs valacyclovir and famciclovir are being evaluated for use in pregnancy. 
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reduction of herpes simplex virus shedding and cesarean delivery. 
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Abstract:OBJECTIVEThe purpose of this study was to assess the efficacy of acyclovir in the reduction 
of herpes simplex virus culture and polymerase chain reaction positivity and cesarean 
delivery.STUDY DESIGNWomen with recurrent genital herpes simplex virus were randomized to 
acyclovir 400 mg three times daily or placebo from 36 weeks of gestation until delivery. A subset of 
daily specimens for herpes simplex virus culture and DNA polymerase chain reaction was self-
collected. Analyses used chi(2), Fisher exact, and Mann-Whitney U tests.RESULTSLesions occurred at 
delivery among 11 of 78 women (14%) who received placebo and 4 of 84 women (5%) who received 
acyclovir (P =.08). Herpes simplex virus culture and polymerase chain reaction positivity near 
delivery occurred in 7% and 34% women in the placebo group and 0 and 2% in the acyclovir group (P 
=.03 and 20% of days. Neonatal outcomes were similar between groups.CONCLUSIONAcyclovir 
significantly reduced, but did not eliminate, herpes simplex virus lesions and detection in late 
pregnancy. 
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Abstract:CONTEXTNeonatal herpes most commonly results from fetal exposure to infected maternal 
genital secretions at the time of delivery. The risk of transmission from mother to infant as it relates 
to maternal herpes simplex virus (HSV) serologic status and exposure to HSV in the maternal genital 
tract at the time of labor has not been quantified. Furthermore, no data exist on whether cesarean 
delivery, the standard of care for women with genital herpes lesions at the time of delivery, reduces 
HSV transmission.OBJECTIVETo determine the effects of viral shedding, maternal HSV serologic 
status, and delivery route on the risk of transmission of HSV from mother to 
infant.DESIGNProspective cohort of pregnant women enrolled between January 1982 and December 
1999.SETTINGSA university medical center, a US Army medical center, and 5 community hospitals in 
Washington State.PATIENTSA total of 58 362 pregnant women, of whom 40 023 had HSV cultures 
obtained from the cervix and external genitalia and 31 663 had serum samples tested for HSV.MAIN 
OUTCOME MEASURERates of neonatal HSV infection.RESULTSAmong the 202 women from whom 
HSV was isolated at the time of labor, 10 (5%) had neonates with HSV infection (odds ratio [OR], 346; 
95% confidence interval [CI], 125-956 for neonatal herpes when HSV was isolated vs not isolated). 
Cesarean delivery significantly reduced the HSV transmission rate among women from whom HSV 
was isolated (1 [1.2%] of 85 cesarean vs 9 [7.7%] of 117 vaginal; OR, 0.14; 95% CI, 0.02-1.08; P 
=.047). Other risk factors for neonatal HSV included first-episode infection (OR, 33.1; 95% CI, 6.5-
168), HSV isolation from the cervix (OR, 32.6; 95% CI, 4.1-260), HSV-1 vs HSV-2 isolation at the time 
of labor (OR, 16.5; 95% CI, 4.1-65), invasive monitoring (OR, 6.8; 95% CI, 1.4-32), delivery before 38 
weeks (OR, 4.4; 95% CI, 1.2-16), and maternal age less than 21 years (OR, 4.1; 95% CI, 1.1-15). 
Neonatal HSV infection rates per 100 000 live births were 54 (95% CI, 19.8-118) among HSV-
seronegative women, 26 (95% CI, 9.3-56) among women who were HSV-1-seropositive only, and 22 
(95% CI, 4.4-64) among all HSV-2-seropositive women.CONCLUSIONNeonatal HSV infection rates can 
be reduced by preventing maternal acquisition of genital HSV-1 and HSV-2 infection near term. It can 
also be reduced by cesarean delivery and limiting the use of invasive monitors among women 
shedding HSV at the time of labor. 
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Abstract:OBJECTIVETo determine if suppressive acyclovir near term decreased the frequency of 
clinical recurrences at delivery in women with recurrent genital herpes simplex virus (HSV) 
infection.METHODSWe conducted a prospective, double-blind, randomized trial in 234 women with 
recurrent genital herpes. Women with genital infection of any frequency were enrolled. Patients 
received either suppressive oral acyclovir 400 mg three times daily or an identical placebo after 36 
weeks' gestation. Clinical lesions were identified, and HSV cultures were obtained at delivery. The 
frequencies of clinical and subclinical HSV recurrences at delivery were evaluated.RESULTSSix 
percent of patients treated with acyclovir, and 14% of patients treated with placebo had clinical HSV 
at delivery (p = 0.046). No patients in the acyclovir group had positive HSV cultures, compared with 
6% of placebo-treated patients (p = 0.029). There was no significant difference in subclinical HSV 
shedding in the acyclovir group (0%) compared with the placebo-treated group (3%) (p = 
0.102).CONCLUSIONSSuppressive acyclovir therapy significantly decreased the incidence of clinical 
genital herpes and the overall incidence of HSV excretion at delivery in patients with previous herpes 
infection. 
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Abstract:When pregnant women acquire primary herpes simplex genital infections or experience 
recurrent infections around the time of delivery, the risk of transmitting the disease to their 
newborns is significant. This perinatal transmission can result in a serious neonatal illness. Issues 
surrounding screening, treatment, and mode of delivery to prevent perinatal transmission often are 
confusing and controversial. Nurses delivering care to childbearing women and their newborns must 
be aware of the current information to give accurate and helpful information and support. Nurses 
also need to understand the effect this disease has both physiologically and psychosocially on 
women with primary infections, recurrent infections, and women at risk of acquiring the infection 
during pregnancy. 
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Abstract:Genital herpes simplex virus (HSV) infection during pregnancy poses a significant risk to the 
developing fetus and newborn. In the United States, the incidence of this sexually transmitted 
disease has increased since 1970. Since many women of childbearing age are infected or are 
becoming infected, the risk of maternal transmission of this virus to the fetus or newborn is a major 
health concern. This review defines the stages of herpetic infection, outlines the spectrum of 
maternal and neonatal infection, including rates of transmission and risks, and provides 
management guidelines that have been validated by appropriately conducted outcome-based 
research. 
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Abstract:The challenge for the prevention of acquisition of neonatal herpes is to identify those 
mothers at risk of acquiring herpes simplex virus (HSV) infection in pregnancy, and then to apply 
interventions to reduce this risk. Existing strategies to prevent neonatal herpes are based on 
recognition of clinical lesions in mothers at term, but these approaches may be of limited 
effectiveness, given that most cases of neonatal herpes result from unrecognized maternal 
acquisition of HSV in late pregnancy. The availability of type-specific serological tests for HSV-2 and 
HSV-1 now allows identification of at-risk pregnancies, and can enhance strategies to prevent both 
maternal and neonatal herpes infection. This may help to reduce the need for a Caesarean section, 
while promoting individual and public health gains. 
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Abstract:The first goal in minimizing herpes simplex virus (HSV) mortality and morbidity in infants is 
to reduce the risk of acquisition of new infections during pregnancy, especially in late gestation. 
Antenatal testing does not necessarily predict the risk of transmission to the newborn infant, since 
this risk is variable. In order to identify newly acquired infection in women who are HSV-
seronegative, repeat testing in late pregnancy would need to be offered. In those who are HSV-
seropositive, concern for transmission to the infant is likely to result in administration of antiviral 
drugs to the mother or in Caesarean delivery. The potential consequence is medical intervention for 
many pregnancies that would not have been complicated by perinatal HSV transmission. Risk - and 
cost-benefit analyses are needed to assess HSV type-specific serological screening of pregnant 
women. Practical benefit can be achieved by counselling all pregnant women against oral or 
unprotected sexual contact during pregnancy. 
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Abstract:OBJECTIVETo continue evaluation of the use of acyclovir suppression in late pregnancy 
after first episode genital herpes simplex virus (HSV) infection, using an open-label study 
design.METHODSNinety-six women diagnosed with genital herpes for the first time in the index 
pregnancy were prescribed suppressive acyclovir 400 mg orally three times daily from 36 weeks until 
delivery in an open-label fashion. Herpes cultures were obtained when patients presented for 
delivery. Vaginal delivery was permitted if no clinical recurrence was present; otherwise a Cesarean 
delivery was performed. Neonatal HSV cultures were obtained and infants were followed clinically. 
Rates of clinical and asymptomatic genital herpes recurrences and Cesarean delivery for genital 
herpes were measured, and 95% confidence intervals were calculated.RESULTSIn 82 patients (85%) 
compliant with therapy, only 1% had clinical HSV recurrences at delivery. In an intent to treat 
analysis of the entire cohort, 4% had clinical recurrences (compared with 18-37% in historical 
controls). Asymptomatic shedding occurred in 1% of women without lesions at delivery. Two of the 
four clinical recurrences were HSV-culture positive. No significant maternal or fetal side-effects were 
observed.CONCLUSIONSIn clinical practice the majority of patients are compliant with acyclovir 
suppression at term. The therapy appears to be effective at reducing clinical recurrences after a first 
episode of genital herpes complicating a pregnancy. 
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Abstract:Neonatal herpes affects about 1 in 15,000 newborns and the prognosis for disseminated 
disease with encephalitis is poor. We investigated whether acyclovir prophylaxis in late pregnancy 
effectively reduces the risk of viral shedding and, hence, of mother-to-child transmission at delivery. 
A prospective study was conducted. Pregnant women who had at least one episode of genital 
herpes during pregnancy were randomly assigned to two groups: group 1 (n=167) received oral 
acyclovir from 36 weeks of gestation to term; group 2 (n=121) received no treatment. Group 3 
(n=201) comprised women not given prophylaxis who had a history of genital herpes, but no active 
episodes during pregnancy. No specific instruction were set up for obstetrical management except 
for cesarean section in case of a suspected herpes lesion at the time of labor. The rate of Cesarean 
section was 8.4% in group 1, 16.5% in group 2, and 9.9% in group 3 (p<0.001). 75% of cesareans in 
group 2 and 10% in group 3 were done for genital herpes. Percentage of viral shedding was, 
respectively, 0% (group1), 5% (group2), and 0.5%(group3) (p<0.05). These findings underline the 
value of antiviral prophylaxis in late pregnancy for women with a known history of genital herpes. 
Such prophylaxis only partly prevents neonatal herpes infection, because it is not applicable to 
patients with no known clinical history but may excrete the virus. 

Database: Medline 

 

47. Herpes simplex virus infection in pregnancy 

Author(s): Malkin J.E. 

Source: Herpes; 1999; vol. 6 (no. 2); p. 50-54 
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Abstract:The incidence of herpes simplex virus (HSV) infection has been climbing steadily in recent 
decades, and concerns about perinatal HSV infection are growing among women of reproductive age 
because of the risk of transmission of the virus to their babies during pregnancy, with potentially 
devastating consequences to the fetus. Neonatal infection with HSV most often occurs during labour 
when the baby comes into direct contact with infected maternal secretions in the birth canal. 
Infection can also occur while the fetus is still in utero or after birth, however. The risk of vertical 
transmission of HSV infection can be as high as 50 in women who develop a primary infection during 
the third trimester. There is increasing anecdotal evidence in support of the use of aciclovir in 
infected pregnant patients at risk of an HSV reactivation at the time of delivery, as a strategy to 
reduce transmission of virus from the mother to the neonate. This approach is associated with a 
decrease in the number of Caesarean sections required for the prevention of transmission. Trials to 
evaluate further the safety and efficacy of suppressive valaciclovir and famciclovir would be useful. 
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Abstract:OBJECTIVETo evaluate the efficacy and safety of a suppressive course of acyclovir in late 
pregnancy in women with recurrent genital herpes infection on the incidence of viral shedding, 
herpes lesion development and caesarean section for recurrent genital herpes.DESIGNDouble-blind, 
randomised placebo controlled clinical trial.SETTINGA department of genitourinary medicine in 
Sheffield and an antenatal clinic in London.POPULATIONPregnant women with recurrent genital 
herpes infection at < 36 weeks of gestation.METHODSParticipating women were given acyclovir 200 
mg four times a day (or matching placebo) from 36 weeks of gestation until the time of delivery. 
Women were seen weekly and viral cultures were obtained from the cervix and vulva. Decisions 
regarding mode of delivery were left to the discretion of the attending obstetrician.MAIN OUTCOME 
MEASURESDelivery by caesarean section for recurrent genital herpes infection. Number of episodes 
of recurrent genital herpes infection and number of episodes of asymptomatic viral shedding during 
the treatment period. In addition blood was taken at two weekly intervals to determine acyclovir 
levels.RESULTSThe total number of women recruited was 63 (31 received acyclovir and 32 received 
placebo). The number of women undergoing delivery by caesarean section for recurrent herpes at 
the time of delivery was 12 (19%). The odds ratio for delivery by caesarean section in women taking 
acyclovir, compared with those taking placebo, was 0.44 (95% CI 0.09-1.59). The odds ratio for 
clinical recurrences during treatment was 0.10 (95% confidence interval 0.00-0.86) and the odds 
ratio for clinical recurrence or asymptomatic shedding during treatment was 0.32 (95% CI 0.05-
1.56).CONCLUSIONThis trial was unable to demonstrate that acyclovir can significantly decrease the 
number of caesarean section deliveries; however, the number of clinical recurrences was 
significantly reduced. Two episodes of asymptomatic virus shedding both occurred in women taking 
acyclovir. At the present time there is little evidence to suggest that acyclovir should be used outside 
randomised controlled trials for the suppression of recurrent genital herpes infection during 
pregnancy. 
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analysis. 

Author(s): Randolph, A G; Hartshorn, R M; Washington, A E 

Source: Obstetrics and gynecology; Oct 1996; vol. 88 (no. 4); p. 603-610 

Publication Date: Oct 1996 

Publication Type(s): Research Support, Non-u.s. Gov't Comparative Study Journal Article Research 
Support, U.s. Gov't, P.h.s. 

PubMedID: 8841227 

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Available  at Obstetrics and gynecology -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo compare the cost-effectiveness of oral acyclovir prophylaxis in late pregnancy 
to the current strategy of cesarean delivery for genital herpes lesions in the prevention of neonatal 
herpes transmission from mothers with recurrent genital infections.METHODSDecision analysis was 
used to evaluate the clinical outcomes and direct costs of a prevention program from the health care 
payer's perspective. Probabilities were obtained from the literature and experts. Cost data were 
based on hospital costs and a cohort of herpes-infected neonates.RESULTSAcyclovir prophylaxis 
during late pregnancy followed by cesarean delivery for genital lesions at delivery in women with 
recurrent genital herpes requires 1818 women to follow this strategy to prevent one neonatal 
infection and 7.4 women to take acyclovir to prevent one outbreak of genital herpes at delivery, at a 
cost (above no intervention) of over $493,000 per neonatal infection prevented, $1.1 million per 
neonatal death or disability prevented, and $1444 per maternal outbreak prevented. Cesarean 
delivery for genital herpes lesions requires 386 women with recurrent herpes to undergo cesareans 
to prevent one neonatal infection, at a cost of more than $1.3 million per neonatal infection 
prevented and more than $3 million per neonatal death or disability prevented. If acyclovir is given 
and herpes lesions still occur, the incremental cost of requiring cesarean delivery for these women 
over vaginal delivery with culture and follow-up of exposed infants is more than $1.4 million per 
neonatal infection prevented.CONCLUSIONOral acyclovir prophylaxis in late pregnancy for women 
with recurrent genital herpes is more cost-effective than the current strategy of cesarean delivery 
for all women presenting with genital herpes lesions. 

Database: Medline 

 

 

 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=http%3A%2F%2Fovidsp.ovid.com%2Fovidweb.cgi%3FT%3DJS%26PAGE%3Dfulltext%26D%3Dovft%26CSC%3DY%26NEWS%3DN%26SEARCH%3D0029-7844.is%2Band%2B%2288%22.vo%2Band%2B%224%22.ip%2Band%2B%22603%22.pg%2Bor%2B%2210.1016%2F0029-7844(96)00261-x%22.di
http://www.library.wmuh.nhs.uk/wp/library/


50. Genital herpes during pregnancy: no lesions, no cesarean. 

Author(s): Roberts, S W; Cox, S M; Dax, J; Wendel, G D; Leveno, K J 

Source: Obstetrics and gynecology; Feb 1995; vol. 85 (no. 2); p. 261-264 

Publication Date: Feb 1995 

Publication Type(s): Journal Article 

PubMedID: 7824242 

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Available  at Obstetrics and gynecology -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo determine the effects at our hospital of adoption of the 1988 guidelines 
recommended by ACOG for management of genital herpes infections during 
pregnancy.METHODSBetween 1984-1986, 96 pregnancies complicated by active genital herpes were 
delivered at Parkland Hospital. The outcome of these pregnancies were compared with 217 similar 
pregnancies managed after implementation of the 1988 ACOG herpes guidelines.RESULTSAdoption 
of the 1988 ACOG herpes guidelines resulted in a 37% decrease in the use of cesarean delivery for 
women with genital herpes infections at our hospital. Most of this decrease was because the new 
guidelines eliminated the need for a confirmatory negative herpes culture before permitting vaginal 
delivery. No neonatal herpes infections occurred as a result of implementing the ACOG 
recommendations.CONCLUSIONThe rate of cesarean delivery for women with genital herpes 
infections during pregnancy declined significantly at our hospital as a result of the adoption of ACOG 
herpes guidelines, and there were no neonatal consequences, such as increased incidence of 
neonatal herpes simplex virus infection. 
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Abstract:OBJECTIVETo assess the effect of cesarean delivery on neonatal and maternal morbidity 
and mortality and their associated costs for two populations of women presenting with genital 
herpes lesions at delivery: those with and those without a history of genital herpes.DATA 
SOURCESMEDLINE (search for herpes simplex virus and neonatal, cesarean, and mortality) and 
recognized experts.DATA EXTRACTIONThe quality of the overall data used for baseline values was 
graded using a predetermined scale.RESULTSThe practice of cesarean delivery for women with a 
history of genital herpes lesions that recur at delivery results in more than 1580 excess cesarean 
deliveries performed for every poor neonatal outcome prevented, a cost per neonatal herpes case 
averted of $2.5 million and a cost per quality-adjusted life-year gained of $203,000. For these 
women, lowering the efficacy of cesarean delivery or the herpes simplex virus vertical transmission 
rate could result in maternal deaths outnumbering neonatal deaths prevented. In contrast, cesarean 
delivery for women with no history of genital herpes simplex virus who have lesions at delivery has 
low maternal costs per neonatal benefit and saves money.CONCLUSIONSWomen who present with 
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their first clinical episode of genital herpes at delivery should have a cesarean section performed. 
However, the current practice of cesarean delivery for women with a history of genital herpes 
lesions that recur at delivery results in high maternal morbidity and mortality at substantial financial 
expense, underscoring the urgency of examining alternative management strategies. 
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Abstract:To define the risk factors associated with neonatal acquisition of herpes simplex virus (HSV) 
infection, we prospectively obtained HSV cultures from the cervix and external genitalia of 15,923 
pregnant women in early labor who were without symptoms or signs of genital HSV infection. 
Follow-up of the women with positive cultures for HSV and their HSV-exposed infants included 
serologic tests and serial cultures for HSV. HSV was isolated from 56 of the women (0.35%), 18 of 
whom (35%) had serologic evidence of a recently acquired, subclinical first episode of genital HSV 
infection, and 34 of whom (65%) had reactivation of HSV. Neonatal HSV developed in 6 of 18 infants 
(33%) born to the women with a first episode of genital HSV, and in 1 of 34 infants (3%) born to the 
women with reactivation of HSV (P < 0.0); neonatal HSV also occurred in three of the infants born to 
the 15,867 women with negative cultures. Neonatal HSV-2 occurred in 1 of 4 infants born to 
mothers seronegative at delivery for both HSV-1 and HSV-2, in 4 of 12 infants exposed to HSV-2 
whose mothers had only HSV-1 antibodies at delivery, and in none of the infants born to 31 women 
who were HSV-2-seropositive. An increased risk of neonatal HSV was associated with exposure to 
viral shedding from the cervix and the use of fetal-scalp electrodes. Of the asymptomatic women 
who shed HSV in early labor, about a third have recently acquired genital HSV, and their infants are 
10 times more likely to have neonatal HSV than those of women with asymptomatic reactivation of 
HSV. The presence of maternal antibodies specific to HSV-2 but not HSV-1 appears to reduce the 
neonatal transmission of HSV-2. Further studies are necessary to determine whether screening and 
prophylactic treatment are warranted for infants of HSV-2-seronegative mothers who shed HSV-1 
and HSV-2 in early labor. 
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