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Abstract:  Previous studies reported controversial results regarding the possible association of recurrent genital herpes during pregnancy with a 
higher risk of preterm birth/low birth weight in newborns. Thus, birth outcomes of mothers with prospective and medically recorded 
symptomatic recurrent genital herpes confirmed by serological examination and of mothers without genital herpes were compared in 
the population-based large data set of the Hungarian Case-Control Surveillance of Congenital Abnormalities. Our results showed that 
of 38,151 newborn infants, 86 (0.23%) had mothers with symptomatic recurrent genital herpes confirmed by serological examina-
tion during pregnancy. The rate of preterm births (14.0% vs. 9.2%) was higher in babies born to mothers with symptomatic recurrent 
genital herpes (OR with 95% CI: 1.7, 1.0-3.1) and this increase showed a trimester dependence with the highest rate in the third 
trimester (23.5%; OR with 95% CI: 2.6, 1.5-4.5). In conclusion, clinically diagnosed recurrent genital herpes during the third trimester 
of pregnancy associated with high risk for preterm birth.
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1. Introduction
Herpes simplex virus 1 (HSV-1) and Herpes simplex 
virus 2 (HSV-2) are known as human pathogens [1]. 
HSV-1 is normally associated with orofacial infections, 
whereas HSV-2 usually causes genital infections [2]. 
However, both viruses are capable of causing either 
genital or orofacial infections. 

In 2003 more than 300 million women and 200 
million men were infected with HSV-2 because HSV-2 
spreads easily through sexual contact [3]. The infection 
often lasts for life and sporadically causes symptoms, 
including painful blisters that can burst and form ulcers. 
Approximately 22% of pregnant women are infected with 
HSV-2 and 2% of women acquire genital herpes during 
pregnancy [4]. However, genital herpes is undiagnosed 
in up to 90% of these pregnant women because they 
are asymptomatic or have subtle symptoms attributed 
to other vulvovaginal infections. These diagnostic 
problems explain that the diagnosis of genital herpes 

should be based on laboratory confirmation. However, it 
is necessary to differentiate primary and recurrent (due 
to the reactivation of disease) forms of genital herpes 
with clinical symptoms and confirmed by laboratory 
examinations, in addition to asymptomatic genital 
herpes based on laboratory screening.

Both symptomatic (clinical) and asymptomatic 
(subclinical) HSV-2 infection during pregnancy may be 
associated with several complications. Among them, an 
increased risk for preterm delivery/birth and low birth 
weight, i.e. small-for-gestational-age newborns was 
reported in some studies [5-7]. However, other studies 
did not find an association between genital herpes and 
preterm birth and/or low birth weight [8-11]. Thus, the 
aim of the study was to evaluate the association of 
symptomatic recurrent genital herpes (SRGH) in pregnant 
women with the risk of preterm births and low birth weight 
newborns in the population-based large data set of the 
Hungarian Case-Control Surveillance of Congenital 
Abnormalities (HCCSCA) between 1980 and 1996 [12]. 
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2. Material and Methods
The HCCSCA is based on the comparison of exposures 
during pregnancy in the mothers of cases with different 
congenital abnormalities and in the mothers of controls 
without any defect. Cases with congenital abnormalities 
are identified from the Hungarian Congenital Abnormality 
Registry [13] for the HCCSCSA. Control newborns 
were selected from the National Birth Registry of the 
Central Statistical Office for the HCCSCA. In general, 
two newborns were matched individually to each case 
according to sex, week of birth in the year when cases 
were born, and district of parents’ residence. 

Here only the so-called control newborn infants are 
evaluated because congenital abnormalities may have 
a more robust effect for birth outcomes than SRGH, and 
henceforth the term controls will not be mentioned.

There were three sources of exposure (maternal 
disorders and related drug treatments) and other 
information: 

Medically recorded data
Mothers were asked, in an explanatory letter, immediately 
after the selection of newborns to send us the prenatal 
care logbook and other medical records (mainly 
discharge summaries of their deliveries) related to 
diseases and their treatment during the study pregnancy 
and their child’s health condition in a prepaid envelope. 
Prenatal care was mandatory for pregnant women in 
Hungary (if somebody did not visit prenatal care, she 
did not get maternity grant and leave), thus nearly 100% 
of pregnant women visited prenatal care, on average, 
seven times. The first visit was between 6 and 12 
gestational weeks. The task of obstetricians in prenatal 
care clinics is to examine pregnant women and to ask 
laboratory examinations if these tests are necessary, in 
addition to record all pregnancy complications, maternal 
diseases and drug treatments during pregnancy in the 
logbook. Logbooks and other medical documents were 
sent back to mothers within 3 weeks.

Retrospective maternal information
A post-paid structured questionnaire together with lists 
of diseases and medicaments, in addition with a printed 
informed consent were also mailed to the mothers. 
The questionnaire requested information on pregnancy 
complications, maternal diseases and medicine (drug 
and pregnancy supplement) taken during pregnancy 
according to gestational months. In order to standardise 
the answers, mothers were asked to read the enclosed 
lists of diseases (including genital herpes) and 
medications as a memory aid before replying and to 
give a signature for the informed consent.

The period between birth and return of “information 
package” (questionnaire, logbook, discharge summary) 
was 5.2 + 2.9 months. 

Supplementary data collection 
Regional nurses visited 200 non-respondent and 600 
respondent control mothers at home in two validation 
studies [14,15] because the committee on ethics 
considered this follow-up to be disturbing to the parents 
of all healthy children. Regional nurses helped mothers 
to fill in the questionnaire, evaluated available medical 
records; in addition obtained data of lifestyle factors 
through an interview of mothers and fathers or other 
close relatives living together and the so-called family 
consensus was evaluated. 

Thus, the necessary maternal and newborn data 
regarding exposures during pregnancy were available 
on 83.0% of mothers (81.3% from correspondence, 
1.7% from visit). 

The procedure of data collection in the HCCSCA 
was changed in 1997 since regional nurses visited and 
questioned all cases and controls; however, these data 
had not been validated at the time of this analysis. Thus, 
only the data set of 17 years between 1980 and 1996 is 
evaluated here.

Birth weight and gestational age at delivery were 
recorded in the discharge summary of mothers because 
all deliveries took place in inpatients obstetric clinics 
in Hungary during the study period. We calculated 
gestational age from the first day of the last menstrual 
period. The definition of preterm birth was less than 
37 completed weeks (less than 259 days), while the 
definition of low birthweight was less than 2500 gram. 

The definition of clinically recognized SRGH was 
the reactivation of genital herpes (grouped vesicles with 
progression rarely to ulceration and crusting, localized 
to a small area of external genitalia) from the previous 
lesions of genital organs in the study. After the clinical 
investigation of pregnant women by obstetricians at 
any visit in the prenatal care clinics, women with visible 
suspected genital herpes were referred to laboratory 
examination to confirm the existence of HSV-2 specific 
antibodies by serologic assay based on the HSV-2 
glycoprotein G.

2.1. Statistical analysis of data
Statistical analyses were carried-out with the software 
SAS version 8.02 (SAS Institute Ins., Cary, North 
Carolina, USA). Chi square test was used for the 
evaluation of maternal variables. We calculated odds 
ratios (OR) and their 95% confidence intervals (CI) for 
categorical data, while Student t test for quantitative 
variables of birth outcomes. At the calculation of adjusted t  
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and OR, maternal age, birth order, employment status 
as indicator of socioeconomic status, were used as 
confounders.

3. Results
The number of births was 2,146,574 in Hungary 
between 1980 and 1996, while the number of evaluated 
newborn infants was 38,151, i.e. 1.8% of all births in the 
study period. Of the 38,151 newborns, 228 (0.60%) had 
mothers with the diagnosis of genital herpes during the 
study pregnancy. 

Of 228 mothers, 88 (38.6%) had prospectively and 
medically recorded genital herpes during the study 
pregnancy confirmed by recorded serologic assay in 
the prenatal maternity logbook. Genital herpes was 
mentioned by 109 mothers without medical record in the 
logbook, they were excluded from the study because 
in general the type (first occurrence and recurrent) and 
the time (according to gestational months) of genital 
herpes were not mentioned in this retrospective self-
reported maternal information, in addition the validity 
of these diagnoses is low. Medically recorded genital 
herpes without serologic examination was found in 33 

pregnant women, they were also excluded from the 
study. In the remaining 88 mothers, two had primary 
genital herpes. These mothers were also excluded from 
this analysis because partly two subjects do not allow an 
epidemiological analysis, partly we wanted to evaluate 
a group of SRGH as homogeneous as possible. Thus 
finally 86 (0.23%) newborn infants born to mothers with 
prospectively and medically recorded SRGH confirmed 
by serological examination were evaluated. 

The maximum of SRGH occurred in the fifth 
gestational month (17.4%), followed by the sixth (16.3%) 
and second-third gestational (14.0% and 14.0%) months 
in the mothers. The occurrence of SRGH was rare in the 
last two months of gestation. Of these 86 newborns, one 
mother was affected with two SRGH during the study 
pregnancy (in the second and fifth months, the first 
manifestation was evaluated).

Table 1 summarizes the basic characteristics of 
mothers with SRGH or without SRGH as reference. 
Mothers with SRGH were somewhat younger with a 
significantly lower mean birth order due to the larger 
proportion of primiparae. The proportion of unmarried 
pregnant women was somewhat but not significantly 
larger in pregnant women with SRGH. The distribution 
of maternal employment status did not show differences 
between mothers with or without SRGH. 

Variables Pregnant women  without  SRGH     

(N = 38,065)

Pregnant women with SRGH

(N = 86)

Comparison

No. % No. %

Quantitative

Maternal age (yr)

24 or less 17,944 47.1 50 58.1

25 – 29 12,863 33.8 22 25.6 χ2
2 = 4.3 p = 0.12 

30 or more 7,258 19.1 14 16.3

Mean ± S.D. 25.5±4.9 24.7±4.8 t = 1.5 p = 0.14

Birth order

1 18,153 47.7 56 65.1 χ2
1=10.4 p = 0.001 

2 or more 19,912 52.3 30 34.9

Mean ± S.D. 1.7±0.9 1.5±1.0 t = 1.9 p = 0.05

Categorical

Unmarried 1,465 3.9 6 7.0 χ2
1 = 2.3 p = 0.13 

Employment status

Professional 4,342 11.4 11 12.8

Managerial 10,109 26.6 25 29.1

Skilled worker 11,671 30.7 19 22.1

Semiskilled worker 5,766 15.2 17 19.8 χ2
6 = 8.1 p = 0.23 

Unskilled worker 1,854 4.9 5 5.8

Housewife 2,037 5.3 1 1.2

Others, mainly students 2,286 6.0 8 9.3

Table 1. Characteristics of pregnant women with or without SRGH. 
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The incidence of pregnancy complications did not 
show significant difference between pregnant women 
with or without SRGH. Only the higher rate of threatened 
preterm delivery in pregnant women with SRGH was 
near to the level of significance (20.9% vs. 14.3%, OR 
with 95% CI: 1.6, 0.9-2.7).

Acute and chronic maternal diseases did not show 
significant difference between mothers with and without 
SRGH. 

Among frequently used drugs, some antimicrobial 
drugs, such as ampicillin (10.5% vs. 6.9%) and 
sulfamethoxazole+trimethoprim (cotrimoxazole) (5.8% 
vs.1.2%) had a more frequent use in the mothers with 
SRGH. Acyclovir was not used in pregnant women 
SRHG during the study period. 

Mean gestational age at delivery and birth weight, 
in addition the rate of preterm births and low birthweight 
newborns are shown in Table 2. Sex ratio did not 
show difference between babies born to mothers with 
or without SRGH (OR with 95% CI: 0.8, 0.5-1.2), thus 
birth outcomes are not reported separately in male 
and female newborns. Mean gestational age was 0.5 

week shorter in the mothers with SRGH compared to 
mothers without SRGH. The rate of preterm births 
was significantly higher in the newborns of mothers 
with SRGH compared to the newborns of pregnant 
women without SRGH. The shorter gestational age was 
reflected in birth weight, it was smaller by 113 grams in 
the newborns of pregnant women with SRGH. Thus the 
rate of low birthweight newborns was also higher but 
this difference was not significant. 

Finally we evaluated birth outcomes according to the 
SRGH in different trimesters of the study pregnancies 
as well (Table 3). There was an obvious time trend, the 
second trimester associated with a shorter gestational 
age and with a higher rate of preterm births, however, 
the shortest gestational age and the highest rate of 
preterm births occurred after SRGH during the third 
trimester. Mean birth weight and the rate of low birth 
weight newborns showed a similar trend, but these 
figures did not reach the level of significance if they were 
adjusted for gestational age.

Variables SRGH in first trimester

(No. = 30)

SRGH in second trimester

(No. = 39)

SRGH in third trimester

(No. = 17)

Quantitative Mean S.D. t= p= Mean S.D. t= p= Mean S.D. t= p=

Birth weight, g* 3348 535 0.4 0.72 3147 524 1.6 0.11 3112 447 1.1 0.28

Gestational age, wk** 39.5 2.3 0.4 0.69 39.2 2.5 0.5 0.59 38.7 2.1 2.3 0.03

Categorical No. % OR 95% CI No. % OR 95% CI No. % OR 95% CI

Low birthweight* 1 3.3 0.4 0.0 - 4.3 5 12.8 1.4 0.7 – 5.6 3 17.7 3.0 0.9 – 7.5

Preterm birth** 2 6.7 0.8 0.2 - 3.3 6 15.4 1.7 0.9 – 3.0 4 23.5 2.6 1.5 – 4.5

*adjusted for maternal age, birth order, maternal employment status and gestational age
**adjusted for maternal age, birth order and maternal employment status
Bold numbers show significant associations

Table 3. Mean birth weight and gestational age at delivery, in addition the rate of low birthweight newborns and preterm birth in babies born to 
mothers with SRGH according to trimester of the study pregnancy compared to the birth outcome of pregnant women without SRGH 
shown in Table 2.

Mothers

without with Comparison

SRGH

Variables (N = 38,065)    (N = 86) unadjusted adjusted

Quantitative Mean S.D. Mean S.D.  t=         p=  t=        p=

Birth weight, g* 3276 511 3163 534  2.0        0.04 1.2      0.24

Gestational age, wk** 39.4 2.0 38.9 2.5  1.6        0.12 1.9      0.06

Categorical No. % No. % OR (95% CI) OR (95% CI)

Low birthweight* 2,158 5.7 9 10.5 1.9 (0.9 – 3.9) 1.5 (0.6 – 3.6)

Preterm birth** 3,484 9.2 12 14.0 1.6 (0.9 – 3.0) 1.7 (1.0 – 3.1)

*adjusted for maternal age, birth order, maternal employment status and gestational age
**adjusted for maternal age, birth order and maternal employment status
Bold numbers show significant association

Table 2. Mean birth weight and gestational age at delivery, in addition the rate of low birthweight newborns and preterm birth in babies born to 
mothers without SRGH as reference and with SRGH. 
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4. Discussion
Our study showed a statistical significant association 
between maternal SRGH and the rate of preterm births 
(14.0% vs. 9.2%) and that a higher rate of preterm birth 
can be explained by SRGH in the second and mainly in 
the third trimester of pregnancy. 

HSV infection of the genital tract is one of the most 
common viral sexually transmitted infections/diseases 
[16-19], most caused by HSV-2 but can be caused 
by HSV-1 as well. Women are more likely to become 
infected than men, with positive correlation to the 
number of sexual partners. About 5% of reproductive-
aged women reported a history of genital herpes in our 
periconception clinic [20] and it corresponded to the 
figure found in other countries [1,2]. However, between 
4.2% (in England and Wales) and 27.1% (in the USA) of 
the female populations have antibodies to HSV-2 [21]. 

The diagnosis and classification of genital herpes 
infection/disease is not an easy task. Symptomatic 
(clinical) manifestation of genital herpes needs 
confirmation by laboratory assays. Of course, the 
diagnosis of asymptomatic (subclinical) genital herpes 
infections is based on laboratory examination with 
culture or polymerase chain reaction test of HSV-2 in 
genital lesion and/or type-specific glycoprotein G-based 
serologic testing. The later was used in the study. 
Antibodies to HSV-2 develop during the first several 
weeks after infection and persist indefinitely. The 
antibody response to HSV-2 is distinguishable from 
HSV-1 because the surface glycoprotein G differs in 
size and epitope content between HSV-1 and HSV-2. 
Thus serologic assay is appropriate for the diagnosis 
HSV-2 infection on the basis of HSV-2 glycoprotein G 
(gG2) [22].

 Secondly, infections caused by HSV are defined 
clinically, but mainly serologically as primary and 
secondary infections. The cellular targets of HSV are 
epithelial cells of skin and mucosa, in addition neurons. 
During the primary infections in the skin and/or mucosa 
caused by sexual contact with infected partners, HSV 
enters into sensory and autonomic neurons, through 
the axons that extent to the location of the lesions. 
Once HSV is in the neuron nucleus, it can be latent 
for the entire life of the host [1,2]. However, physical or 
emotional stress can reactivate HSV which transport 
back through the axon to the original point of entry, and 
shed in the genital area inducing clinical symptoms, 
i.e. disease, though it may be also asymptomatic. The 
reactivation of HSV may occur despite the presence of 
the immune response followed the primary infections. 
Almost 100% of women with HSV-2 infection have 

symptomatic or asymptomatic recurrent genital herpes 
throughout their lives [23,24]. Thus the clinical diagnosis 
without laboratory confirmation showed poor sensitivity 
in some previous studies [26,27]. In general SRGH is 
caused by HSV-2 because the frequency of genital 
reactivation is much less with HSV-1 which rarely recurs 
symptomatically or asymptomatically after the first year 
of infection [27,28]. 

The secondary findings of our study showed a 
somewhat lower maternal age with a larger proportion 
of primiparous and unmarried pregnant women with 
SRGH. 

Our study showed a clinically important increase in 
the rate of preterm births after SRGH during the third 
trimester. The gestational age specific birth weight 
groups did not show a significant retardation, thus the 
lower birth weight and higher rate of low birthweight 
were mainly connected with the shorter gestational age 
at delivery. Thus our results may explain the previously 
found controversial association between SRGH and 
higher risk for preterm birth because this association is 
trimester dependent. The available data make clear that 
antibodies alone cannot prevent infection and SRGH, 
this fact explain the failure of genital herpes vaccine 
[3]. The question is whether this preterm birth inducing 
effect in pregnant women with SRGH is associated with 
the direct effect of HSV-2, indirect effect of maternal 
symptoms, physical or emotional stress which can 
reactivate SRGH or with depressed immunological status 
in the last gestational months of pregnant women.

In addition pregnant women can spread HSV-2 to 
their newborns and neonatal herpes sometimes kills 
them. This infection in general is acquired via the birth 
canal, but rare cases of intrauterine infections by HSV-2 
have been described [29-39]. The rare transplacental 
HSV-2 infection may occur in less than 5% of primary 
infections [40], it may induce a typical spectrum of 
structural fetal/birth defects, i.e. congenital abnormalities 
between 6th and 14th weeks of gestation [41-43]. Our 
previous case-control study did not show a higher risk 
of congenital abnormalities in the offspring of pregnant 
women with recurrent genital herpes [44]. 

The strengths of HCCSCA are that this large 
population-based data set included 86 pregnant women 
with SRGH in ethnically homogeneous European sample. 
These pregnant women had prospective and medically 
recorded diagnosis of SRGH confirmed by serological 
examination, exposure time and confounding factors 
were known. In addition birth weight and gestational age 
at delivery were medically recorded, thus the diagnoses 
of preterm births and low birthweight newborns had a 
good validity.
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The limitations of our study are connected partly with 
the diagnosis of SRGH (if SRGH did not occur during 
the visit in prenatal care clinics, serologic examination 
was not requested), partly the weaknesses of our 
data set (e.g. the lack of virologic examination in most 
pregnant women). These circumstances explain the low 
prevalence of SRGH in the study. Further weakness of our 
study is the lack of data regarding maternal smoking as 
confounder in the total data set. Our previous validation 
study showed the low reliability of retrospective maternal 
self-reported information regarding smoking during 

pregnancy [45], therefore these data were collected 
only in a minor part of the data set based on the home 
visit. Of these 800 pregnant women, 152 (19%) smoked 
during pregnancy which corresponded well to the figure 
of smoking among Hungarian pregnant women. In 
addition the smoking habit cannot modify the trimester 
dependent preterm birth risk. 

In conclusion, our study showed an association 
between SRGH during the second and mainly in third 
trimester of pregnancy and a higher risk for preterm 
births.

References

[1] Arvin A, Campadielli-Fiume G, Mocarski E, et al 
(eds.): Human Herpesviruses. Biology, Therapy, and 
Immunoprophylaxis. Cambridge University Press, 
Cambridge, 2007-04-17

[2] Whitley RJ, Roizman B: Herpes simplex virus 
infection. Lancet 2001, 357, 1513-1518

[3] Cohen J: Painful failure of promising genital herpes 
vaccine. Science 2010, 330, 304

[4] Brown ZA, Gardella C, Wald A et al: Genital herpes 
complicating pregnancy. Obstet Gynecol 2005, 106, 
845-856

[5] Brown ZA, Vontver LA, Benedetti J et al: Effects on 
infants of a first episode of genital herpes during 
pregnancy. N Engl J Med 1987, 317, 1246-1250

[6] Brown ZA, BenedettiJ, Selke S et al: Asymptomatic 
maternal shedding of herpes simplex virus at the 
onset of labor: Relationship to preterm labor. Obstet 
Gynecol 1996, 87, 483-488

[7] Vontver LA, Hickok DE, Brown ZA et al: Recurrent 
genital herpes simplex virus infection in pregnancy: 
Infant outcomes and frequency of asymptomatic 
recurrences Am J Obstet Gynecol 1982, 143, 75-84

[8] Harger JH, Pazin GJ, Armstrong JA et al: 
Characteristics and management of pregnancy in 
women with genital herpes simplex virus infection. 
Am J Obstet Gynecol 1983, 145, 784-791

[9] Catalano PM, Meritt AO, Mead PB: Incidence of 
genital herpes simplex virus at the time of delivery in 
women with known risk factors. Am J Obstet Gynecol 
1991, 164, 1303-1306

[10] Boehm FH, Estes W, Wright PF, Growdon JF: 
Management of genital herpes simplex virus 
infection occurring during pregnancy. Am J Obstet 
Gynecol 1981, 141, 735-740

[11] Proper C, Corey L, Brown ZA et al: The management 
of pregnancies complicated by genital infections 
with herpes simplex virus. Clin Infect Dis 1992, 15, 
1031-1038

[12] Czeizel AE, Rockenbauer M, Siffel Cs, Varga 

E: Description and mission evaluation of the 
Hungarian Case-Control Surveillance of Congenital 
Abnormalities, 1980-1996. Teratology 2001, 63, 
176-185

[13] Czeizel AE: The first 25 years of the Hungarian 
Congenital Abnormality Registry. Teratology 1997, 
55, 299-305

[14] Czeizel AE, Petik D, Vargha P: Validation studies of 
drug exposures in pregnant women. Pharmacoepid 
Drug Safety 2003, 12, 409-416

[15] Czeizel AE, Vargha P: Periconceptional folic acid/
multivitamin supplementation and twin pregnancy. 
Am J Obstet Gynecol 2004, 191, 790-794

[16] Xu F, Schillinger JA, Sternberg MR et al: 
Seroprevalence and co-infection with herpes 
simplex virus type 1 and type 2 in the United States, 
1988-1994. J Infect Dis 2002, 185, 1019-1924

[17] Fleming DT, McGuillan GM, Johnson RE et al: 
Herpes simplex virus type 2 in the United States, 
1976 to 1994. N Engl J Med 1997, 337, 1105-1111

[18] Pebody RG, Andrews N, Brown D et al: The 
seroepidemiology of herpes simplex virus types 
1 and 2 in Europe, Sex Transm Infect 2004, 80, 
185-191

[19] Wald A, Zeh J, Selke S et al: Virologic characteristics 
of subclinical and symptomatic genital herpes 
infections. N Engl J Med 1995, 333, 770-775

[20] Czeizel AE: Ten years experience in periconceptional 
care. Eur J Obstet Gynecol Reprod Biol 1999, 84, 
43-49

[21] Nahmias AJ, Lee FK, Bechman-Nahmias S: Sero-
epidemiological and sociological patterns of herpes 
simplex virus infection in the world. Scand J Infect 
Dis 1990, 69, 19-36

[22] Sauerbrei A, Wutzler P: Serological detection of 
type-specific IgG to herpes simplex virus by novel 
ELISAs based on recombinant and highly purified 
glycoprotein G. Clin Lab 2004, 50, 425-429

[23] ACOG Practice Bulletin: Management of herpes in 

454



F. Bánhidy, I. Dudás, A. E. Czeizel

pregnancy. Obstet Gynecol 2007, 109, 1489-1498
[24] CCD. Sexually Transmitted Diseases Treatment 

Guidelines. MMWR 2006, 55, (no. RR-7)
[25] Eskild A, Jeansson S, Hagen JA et al: Herpes 

simplex virus type 2 antibodies in pregnant women: 
the impact of the stage of pregnancy. Epidemiol 
Infect 2000, 125, 685-692

[26] Riley LE: Herpes simplex virus. Seminar Perinatol 
1998, 22, 284-292

[27] Reeves WC, Corey L, Adams HG et al: Risk of 
recurrence after the first episode of genital herpes. 
Relation to HSV type and antibody response. N 
Engl J Med 1981, 305, 315-319

[28] Benedetti J, Corey L, Ashley RL: Recurrence rate 
in genital herpes after symptomatic first-episode 
infection. Ann Internal Med 1994, 121, 847-885

[29] Brown ZA, Benedetti J, Ashley R et al: Neonatal 
herpes simplex virus infection in relation to 
asymptomatic maternal infection at the time of 
labor. N Engl J Med 1991, 324, 1247-1352

[30] Jacobs RF: Neonatal herpes simplex virus 
infections. Semin Perinatpl 1998, 22, 64-71

[31] Rudnick CM, Hoekzema GS: Neonatal herpes 
simplex virus infections Am Famil Physician 2002, 
65, 1138-1143

[32] Gutierrez KM, Halpern MSF, Maldonado Y, Arvin 
AM: The epidemiology of neonatal herpes simplex 
infection in California from 1985 to 1995. J Infect 
Dis 1999, 180, 199-202

[33] South MA, Thompkins WAF, Morris CR, Rawls WE: 
Congenital malformations of the central nervous 
system associated with genital type (type 2) herpes 
virus. J Pediatr 1969, 75, 13-15

[34] Florman AL, Gershon AA, Blackett PR, Nahmias 
AJ: Intrauterine infection with herpes simplex virus. 
Resultant congenital anomalies. J Am Med Ass 
1973, 225, 129-132

[35] Hutto C, Willett L, Yeager A, Whitely R: Congenital 
herpes simplex virus (HSV) infection. Early vs. 
late gestational acquisition. Pediatr Res 1985, 19, 
296A

[36] Baldwin S, Whitley RJ: Intrauterine herpes simplex 
virus infection. Teratology 1989, 39, 1-10

[37] Brown ZA, Zelke S, Zeh J et al: Acquisition of 
herpes simplex virus during pregnancy. N Engl J 
Med 1997, 337, 509-515

[38] Vasileiadis GT, Ronkema HW, Romano W et 
al : Intrauterine herpes simplex infection. Am J 
Perinatol 2003, 20, 55-58

[39] Monif GR, Kellner KR, Donnnelly WH Jr: Congenital 
herpes simplex type II infection. Am J Obstet 
Gynecol 1985, 152, 1000-1002

[40] Avgil M, Ornoy A: Herpes simplex virus and Epstein-
Barr virus infections in pregnancy: consequences 
of neonatal or intrauterine infection. Reprod Toxicol 
106, 21, 436-445

[41] Hutto C, Arvin A, Jacobs R et al: Herpes virus 
simplex virus and congenital malformations. South 
Med J 1983, 76, 1561-1563

[42] Karesh JW, Kapur S, MacDonald M: Herpes 
simplex virus and congenital malformations. South 
Med J 1983, 76, 1561-1563 

[43] Kulhanjian J, Soroush V, Au D et al: Identification 
of women at unsuspected risk of primary infection 
with herpes simplex virus type 2 during pregnancy. 
N Engl J Med 1992, 326, 916-920

[44] Ács N, Bánhidy F, Puho E, Czeizel AE: No 
association between maternal recurrent genital 
herpes in pregnancy and higher risk for congenital 
abnormalities, Acta Obstet Gynecol Scand 2008, 
87, 292-299

[45] Czeizel AE, Petik D, Vargha P: The reliability of 
retrospective maternal self-reported information 
concerning smoking and alcohol drinking pregnancy. 
Cent Eur J Publ Health 2004, 12, 179-183

455




