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Abstract

ARTICLE INFO Aim: Herpes simplex virus type 2 (HSV-2) is one of the most common causes of sexu-
Keywords: ally transmitted genital infections and remains latent in neuronal cells for the lifetime of
humans. This retrospective study aimed to determine the seroprevalence of HSV-2 and

Herpes simplex virus evaluate its relationship with age and gender.

Seroprevalence

HSV type 2 IsG Materials and Methods: In this study, 976 serum samples sent to Virology Laboratory

between October 2016 and December 2018 were evaluated. HSV-2 IgM and IgG antibodies
were tested with VirClia EIA/CLIA device by using a commercial kit.

Received: Jun 29, 2021 Results: The median age of 976 patients included in the study was 31 (0—88). Forty-

Accepted: Aug 27, 2021 three point three percent (423) of the patients were male. HSV-2 IgM was found in 0.3%

Available Online: Apr 29, 2022 (3/976) of the patients and HSV-2 IgG was found in 3.7% (36/976). HSV-2 IgG was

) ’ detected in 2.8% of male patients (12/423) and 4.3% (24/553) of female patients (p =

0.120). The highest HSV-2 IgG seropositivity rate was between the ages of 40 and 59 in

both genders (8.3% in males and 8.3% in females) (p = 0.010 and p = 0.250 respectively).

DOI: Conclusion: The HSV-2 IgG seropositivity rates we detected in this study were con-

sistent with other study data in our country and in the world. Studies on HSV-2 IgG

10.5455/annalsmedres.2021.06.452 seroprevalence and determination of the age groups at risk will be guides for public health
studies aimed for protection against HSV-2 infection.

@@@@ Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed under
el the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction studies revealed that most of the people infected with this
Herpes simplex virus type 2 (HSV-2) is classified in Sim- virus do not have any symptoms associated with herpes
plexvirus genus belonging to the subfamily Alfaherpesviri-  [5, 11, 12]. Most of the studies involve high risk groups
nae of family Herpesviridae [1]. HSV-2 remains one of the ~ such as patients with a sexually transmitted disease, fe-
most common causes of sexually transmitted genital in- male sex workers, HIV positive individuals and pregnant
fections in both developed and developing countries. It ~ Wwomen presenting to the hospital before delivery.

causes primary or recurrent infections and remains latent
in lifelong sensory neurons. Genital herpes is associated
with morbidity and even mortality [2, 3]. Although geni-
tal herpes infections are generally asymptomatic, clinically
symptomatic ones are characterized by recurrent, painful,
vesicular and ulcerative lesions [4, 5]. HSV-2 can cause
rare but serious diseases such as encephalitis and newborn

HSV-2 is epidemic in the whole world. In 2016, more than
490 million people worldwide had HSV-2 infection, equiva-
lent to a global prevalence of 13.2% in 15-49 year olds [13].
Previous studies reveal that HSV-2 prevalence is consider-
ably higher in African and Latin American countries than
in some European countries and the United States [14].

infections [6]. In these highly contagious viruses, trans- The prevalence of HSV-2 infection varies by region, but
mission occurs through unprotected oral or genital sexual  hag tended to increase in the last decades. Social and
intercourse with an infected person [7-10]. sexual attitudes, ethnic origin, education level, socioeco-
Improvements in type-specific HSV serological tests have nomic conditions, age, gender, number of sexual partners,
ensured the increase in the information about HSV-2 epi- early age of sexual intercourse, are important risk factors

demiology. Seroepidemiological findings from previous for this infection and affecting seropositivity rates. It is re-

ported that HSV-2 infection is more common in women all

*Corresponding author: over the world [5, 11-13, 15]. Age strongly correlates with

Email address: semalacam@hotmail.com (®Sema Alacam) the rate of HSV-2 seropositivity. Antibodies are rarely de-
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tected before puberty. In most populations, the prevalence
of HSV-2 infection increases with age [5, 16].

Commercial test kits developed to detect the antibodies
against glycoprotein gG-2 special to HSV-2 have made a
considerable improvement in the serological detection of
HSV-2 infection. When these tests are compared with
Western blot, their sensitivity is reported to be between
93% and 100% and the specificity is between 95% and
100% [3].

In our country, published studies on HSV-2 seroprevalence
are quite limited. In this study, it was aimed to determine
the seroprevalence of HSV-2 in patients admitted to our
hospital and to obtain regional epidemiological data by
investigating the age and gender distribution.

Materials and Methods

This retrospective, cross-sectional study includes the pe-
riod from October 1, 2016 to December 31, 2018. All pa-
tients with suspected HSV-2 infection in different depart-
ments of the Gulhane Training and Research Hospital and
whose HSV-2 enzyme immunoassay (EIA) test was stud-
ied were included in the study. The sample number was
calculated between 65 and 358 based on the seroprevalence
values (4.4%-63.1%) determined in previous studies in our
country. Patients were selected using a random sampling
method. Subjects with recurrent patient results, insuffi-
cient samples and no test results were excluded from the
study. Demographic data such as date of application, diag-
nosis codes, age and gender of the patients were obtained
from the hospital database. In order to better understand
the distribution of HSV-2 seroprevalence according to age,
patients were divided into five age groups: < 18, 18-39,
40-59, 60-79, >80. This study was performed with the
approval of the Non-Interventional Clinical Research Eth-
ical Committee of the University of Health Sciences Gul-
hane Training and Research Hospital (Reference Number:
2019/19/41).

HSV-2 IgM and IgG antibodies were analyzed with VirClia
EIA/CLIA (chemiluminescent immunoassay) device (Vir-
cell, Granada, Spain) by using Herpes Simplex 2 VirClia®
IgM and IgG Monotest commercial kit (Vircell, Granada,
Spain) in accordance with the recommendations of the
manufacturer.

The test kit investigated HSV-2 IgM and IgG antibodies
with indirect CLIA principle. The current kit uses gG-
2 protein obtained from HSV-2 through purifying as the
solid-phase antigen. While the test results are valid in
conditions that RLU (relative light unit) of the calibrator
is between 2 and 7 and RLU of negative control is < 2,
otherwise, the test is repeated. The antibody index value
was calculated for example by dividing its RLU by the cal-
ibrator’s RLU. The index value was evaluated as negative
at < 0.9, intermediate value at 0.9—1.1, and positive at >
1.1. Results of the blood samples sent for HSV-2 IgM and
IgG analysis were retrospectively evaluated.

Statistical analysis

Based on the data collected in the study, SPSS 25 soft-
ware (SPSS Inc, Chicago, IL, USA) was used for statisti-
cal evaluation. Continuous data were given as mean and
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standard deviation while categorical data were given as
counts and percent. Compliance of the variables with the
normal distribution was assessed by visual methods (his-
togram and probability graphs) and Kolmogorov-Smirnov
test. The dependent variables of the study were HSV-2
seropositivity (HSV-2 IgM and IgG) and the independent
variables were gender and age group. The relationship be-
tween dependent variables and independent variables was
examined by chi-square test for categorical variables. The
Mann-Whitney-U test, a non-parametric test, was used
to determine whether there was a statistical difference be-
tween age (median) and variables (sex, HSV-2 IgG positive
and negative groups). The results were evaluated at 95%
confidence interval. The results with P value under 0.05
were accepted statistically significant.

Results

The ages of the patients were between 0-88 (median age
31), 423 of them were male (43.3%) and 553 were female
(56.7%). HSV-2 IgM antibodies were detected in 3 out
of 976 patients (0.3%) (95% Cl: 0.1-0.9) and HSV-2 IgG
antibodies were in 36 patients (3.7%) (95% Cl:2.6-5.1).
HSV-2 IgM antibodies were at limit values in one male
patient and HSV-2 IgG antibodies in five patients, one
female and four male patients.

HSV-2 IgM seropositivity was 0.2% (1/423) (95% Cl: 0.0-
1.3) and 0.4% (2/553)(95% Cl: 0.0-1.3) in male and female
patients respectively (p = 0.760). HSV-2 IgG seroposi-
tivity rate was 2.8% (12/423) (95% Cl: 1.5-4.9) in male
patients and 4.3% (24/553) (95% Cl1:2.8-6.4) in female pa-
tients (p = 0.120).

Median ages of HSV-2 IgG negative and positive patients
were 31 (range = 0-88) and 40 (range = 0-73) respectively
(p = 0.020). While the highest rate of HSV-2 IgG seropos-
itivity was 8.3% (18/217) in the 40-59 age group, IgG was
not detected in patients aged 80 and over (p = 0.008).
When the seropositivity rates by gender were evaluated,
the highest HSV-2 IgG was detected in the 40-59 age group
for both genders (8.3% in male patients; 95%Cl: 3.9-15.2
and 8.3% in female patients; 95%Cl: 3.8-15.1) (p = 0.010
and p = 0.250, respectively) (Table 1).

Three patients, one male and two female patients, with
HSV-2 IgM seropositivity were in the age group of <18 (p
= 0.060). Demographic information about 36 HSV-2 IgG
positive patients were given in Table 2.

There was pregnant state in 29.2% of 24 HSV-2 IgG posi-
tive female patients.

Discussion

It is estimated that there are more than 500 million peo-
ple infected with HSV-2, which is a sexually transmitted
pathogen, in the World and 23 million new infections are
added every year [17]. Investigation of the epidemiology
of HSV-2 infections is important for the severity of symp-
tomatic clinical findings and infection-induced psychoso-
cial diseases [18].

HSV-2 infection is endemic in many regions of the World.
It is estimated that HSV-2 prevalence worldwide is 11.3%.
When the regional seroprevalence rates are evaluated, it is
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Table 1. HSV-2 IgG and IgM seropositivity rates according to the age groups®

Antibody Age groups No. tested Sero-positive Sero-negative Equivocal
F M F M F M
IgM <18 163 2(2.5) 1(1.2) 78 (97.59) 82 (98.8) - -
18-39 494 - - 314 (100) 179 (99.4) 0 (0. 1(0.6)
40-59 217 - - 109 (100) 109 (100) - -
60-79 92 - - 44 (100) 48 (100) - -
>80 10 - - 6 (100) 4 (100) - -
Total 976 1(0.2) 2(0.4) 421(99.5) 551 (99.6) 0(0.0) 1(0.2)
IgG <18 163 2(2.5) 0 (0.0) 78 (100) 83 (97.5) - -
18-39 494 12 (3.8) 3(1.7) 301 (95.9) 176 (97.8) 1(0.6) 1(0.3)
40-59 217 9 (8.3) 9(8.3) 100 (91.7) 97 (89.8) 0 (1.9) 2(0.0)
60-79 92 1(2.3) 0 (0.0) 43 (97.7) 47 (97.9) 0 (0.0) 1(2.1)
>80 10 - - 6 (100) 4(100) - -
Total 976 24 (4.3) 12 (2.8) 528 (56.5) 407 (43.5) 1(20) 4 (80)
F, female; M, male; a, count (%)
Table 2. Demographic characteristics of HSV-2 IgG seropositive patients (n= 36)
Median age
HSV-2 positive case (n=36) 40 (range 0-73)
Male (n=12) 43 (range 36-59) p = 0.020
Female (n=24) 35 (range 0-73)
Diagnosis
Male Anogenital wart 8.3% (1/12)
Herpes virus infection 8.3 % (1/12)
Other* 83.3% (10/12)
p = 0.060
Female Pregnant state 29.2% (7/24)

Herpes virus infection

Other *

4.2% (1/24)
66.7% (16/24)

*Anemia, dermatitis, crohn’s disease, arthralgia, diabetes mellitus, kidney-transplant, acute vaginitis, Guillain-Barre, idiopathic

thrombocytopenic purpura, splenomegaly, epilepsy.

reported that Africa has the highest prevalence rate with
32%, followed by America with 14%. Although Southeast
Asia (8%) and West Pacific (8%) have a low prevalence,
it has a considerable effect on the total global infection
because they have a high population density [19].

In HSV-2 prevalence studies on different patient popula-
tions in different regions of Turkey, seropositivity rates
range between 4.4% and 63.1% (Table 3) [20-27]. In this
study, HSV-2 IgG seropositivity rate was 3.7% (36/976)
in general population. Our seroprevalence rates are under
the results of both HSV-2 seroprevalence studies around
the world and studies in our country. This may be be-
cause similar studies were performed in different popula-
tions with different demographic characteristics or because
of the selection criteria of patient groups included in the
study. Therefore, we consider it more proper to evaluate
our results according to the studies performed on the gen-
eral population. In a comprehensive study involving global
and regional studies between 2003 and 2012, HSV-2 sero-
prevalence rates were emphasized to be generally high in
women. Moreover, it was reported that HSV-2 infection
was more common in women (14.8%) than in men (8.0%)
in all continents [19]. It is not known for certain whether
women are more susceptible to HSV-2 [28]. In this study,
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while HSV-2 seropositivity was higher in female patients
(4.3%) than in male patients (2.8%), the difference was
not statistically significant (p = 0.120).

Although there are studies reporting that HSV-2 seropos-
itivity rate correlates positively with increasing age, there
are also some studies reporting that HSV-2 seropositivity
rate decreases with increasing age [28, 29]. In a worldwide
meta-analysis study evaluating the seropositivity rates in
the population aged 15-49, they found that the rate of
seropositivity in the 15-19 age group (4.9%) was higher
than in the 45-49 age group (1.4%). These researchers re-
ported that HSV-2 seropositivity rates decreased globally
with increasing age [19]. In contrast, a study conducted
in Germany reported that HSV-2 seroprevalence increased
from approximately 3% in children aged 10-15, to 7% in
children aged 16-18, and to 14% in adults [30]. In Colom-
bia, a strong relationship between HSV-2 seropositivity
and increasing age was found and while seropositivity was
9.8% in the age group of <24 it was 25.6% in women in
the age group between 45 and 54 [13]. In another study
in Taiwan, Shen et al. [31] found that HSV-2 seroposi-
tivity was 7.7% in 1072 patients, 1.6% under the age of
30, 10.1% between the age range of 30 and 39, and 31.2%
above the age of 60. In the same study, female gender and



Bakir A. et al.

Original Article

Table 3. Results of HSV-2 IgG seroprevalence studies in different population groups in Turkey

2022;29(4):346-350

City Population Date Age group Number HSV-2 1gG(%) Reference
Erzurum Pregnant women 1992 unspecified 296 42.23 Arseven et al.(24)
Ankara Pregnant women 2004 18-40 96 62.5 Cengiz et al.(25)
Adana Pregnant women 2004 17-44 130 63.1 Duran et al.(27)
Istanbul Sexually active adult 2006 17-56 725 4.8 Dolar et al.(26)

Hotel staff 17-50 264 8.3

Sex workers 18-50 483 60

Patients with genital warts 18-54 110 17.3

Pregnant women 19-43 300 5

Blood donors 21-47 200 5.5
Trabzon General population 2008 20-49 1983 7.6 Topbas et al.(22)
Konya Pregnant women 2008 18-44 249 4.4 Ozdemir et al.(20)
lzmir Pregnant women 2009 18-40 158 8.2 Ozdemir et al.(21)
Ankara Female population 2009 >15 1115 53.5 Maral et al.(23)
This study General population 2019 0-88 976 3.7
rural settlement were determined as risk factors for HSV-2 Conclusion

seropositivity. In this study, it was found that seroposi-
tivity rate rose significantly with increasing age and while
seropositivity rate was 1.2% in the age group of <18, it
rose to 8.3% in the age group between 40 and 59, which is
consistent with the literature.

There are also epidemiological studies on HSV-2 IgG pos-
itivity in the pregnant. In our study, out of 24 pregnant
patients, seven had HSV-2 IgG positivity (29.2%). When
we looked at the studies in this field, the rate was found
in a wide range between 20% and 99.4%, which makes us
consider that seropositivity is demographically affected by
many risk factors such as age, age of first sexual expe-
rience, number of sexual partners and education status.
Although the number of pregnant patients included in our
study was small, the rate of 29.2% was evaluated as com-
patible with the data of other studies conducted with preg-
nant women [25, 32-34]. Epidemiological studies aimed at
investigation of HSV-2 seropositivity rate provide the de-
termination of asymptomatic populations and detection of
reservoirs that have not been diagnosed yet. Epidemiolog-
ical studies, especially on the risk groups, contribute to the
control of HSV-2 infection and improvement of protection
methods.

Limitations

Limitations in our study; the change in HSV-2 prevalence
according to the years could not be revealed as the dura-
tion when the samples were included in the study consisted
of only 2 years. In some studies published on this sub-
ject, over the years, while HSV-1 seropositivity decreased,
it could not be determined whether HSV-2 seropositivity
changed [35]. Additionally, it was revealed that other de-
mographic information such as education level or profes-
sion would also contribute to the epidemiology of the dis-
ease as well as the relationship between the age and gender
and HSV-2 seropositivity [36]. Since this study was a ret-
rospective laboratory study, the education level or profes-
sional knowledge of the patients could not be questioned.
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HSV-2 IgG positivity was 3.7% in the all age groups and
our data were consistent with other studies in our country
and in the world. The highest rate of seropositivity was in
the 40-59 age group, and this rate was higher in women.
In conclusion, HSV-2 infection is a disease in which the
number of infected people may reach serious levels with
silent spread. Therefore, it is highly important to detect
the risk groups by means of HSV-2 seroprevalence studies.
Detection of high-risk groups will be a guide for struggle
strategies on protection against HSV infection and future
health care studies.

References

1. ICTV. 9th Report (2011). Virus Taxonomy: 2018b Release. Her-
pesviridae.

2. Mathew Jr J, Sapra A. Herpes Simplex Type 2. [Updated 2021
Feb 23]. In: StatPearls [Internet]. Treasure Island (FL): Stat-
Pearls Publishing; 2021.

3. Paz-Bailey G, Ramaswamy M, Hawkes SJ, Geretti AM. Herpes
simplex virus type 2: epidemiology and management options in
developing countries. Postgrad Med J 2008;84:299-306.

4. Sexually Transmitted Infections Treatment Guidelines,
2021. Available from: https: //www.cdc.gov/std/treatment-
guidelines/herpes.htm accessed on August, 2021.

5. Xu F, Sternberg MR, Kottiri BJ, et al. Trends in herpes simplex
virus type 1 and type 2 seroprevalence in the United States.
JAMA 2006;296:964-73.

6. Schiffer JT, Corey L. New concepts in understanding genital
herpes. Curr Infect Dis Rep 2009;11:457-64.

7. Mark KE, Wald A, Magaret AS, et al. Rapidly cleared episodes
of herpes simplex virus reactivation in immunocompetent adults.
J Infect Dis 2008;198:1141-9.

8. Pieknik JR, Bertke AS, Krause PR. Herpes Simplex Virus 2 in
Autonomic Ganglia: Evidence for Spontaneous Reactivation. J
Virol 2019;93:€¢00227-19.

9. Johnston C, Corey L. Current Concepts for Genital Herpes Sim-
plex Virus Infection: Diagnostics and Pathogenesis of Genital
Tract Shedding. Clin Microbiol Rev 2016;29:149-61.

10. Stanberry LR, Spruance SL, Cunningham AL, et al
Glycoprotein-D-adjuvant vaccine to prevent genital herpes. N
Engl J Med 2002;347:1652-61.

11. Delany-Moretlwe S, Jentsch U, Weiss H, et al. Comparison of
focus Herpes Select and Kalon HSV-2 gG2 ELISA serological
assays to detect herpes simplex virus type 2 antibodies in a South
African population. Sex Transm Infect 2010;86:46-50.



Bakir A. et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cunningham AL, Taylor R, Taylor J, et al. Prevalence of
infection with herpes simplex virus types 1 and 2 in Aus-
tralia: a nationwide population based survey. Sex Transm Infect
2006;82:164-8.

James C, Harfouche M, Welton NJ, et al. Herpes simplex virus:
global infection prevalence and incidence estimates, 2016. Bull
World Health Organ 2020;98:315-29.

Sierra CA, Bedoya AM, Paris S, et al. Prevalence of specific her-
pes simplex virus-2 antibodies and associated factors in women
of a rural town of Colombia. Trans R Soc Trop Med Hyg
2011;105:232-8.

Auvert B, Ballard R, Campbell C, et al. HIV infection among
youth in a South African mining town is associated with her-
pes simplex virus-2 seropositivity and sexual behaviour. AIDS
2001;15:885-98.

Uribe-Salas F, Herndndez-Avila M, Juarez-Figueroa L, et al.
Risk factors for herpes simplex virus type 2 infection among
female commercial sex workers in Mexico City. Int J STD AIDS
1999;10:105-11.

Bernstein DI, Bellamy AR, Hook EW 3rd, et al. Heineman TC,
Dubin G, Belshe RB. Epidemiology, clinical presentation, and
antibody response to primary infection with herpes simplex virus
type 1 and type 2 in young women. Clin Infect Dis 2013;56:344-
51.

Chemaitelly H, Nagelkerke N, Omori R, Abu-Raddad LJ. Char-
acterizing herpes simplex virus type 1 and type 2 seroprevalence
declines and epidemiological association in the United States.
PLoS One 2019;14:e0214151.

Looker KJ, Magaret AS, May MT, et al. Global and Regional
Estimates of Prevalent and Incident Herpes Simplex Virus Type
1 Infections in 2012. PloS One 2015;10:e0140765.

Ozdemir M, Kalem F, Feyzioglu B, Baysal B. Investigation of
Viral Pathogen During Pregnancy in a City Region in Turkey.
Anatol J Clin Investig 2011;5:78-81.

Ozdemir R, Er H, Baran N, et al. HSV-1 and HSV-2 seropositiv-
ity rate in pregnant women admitted to Izmir Ataturk Research
and Training Hospital, Turkey. Mikrobiyol Bul 2009;43:709-11.

Topbag M, Can E, Kaklikkaya N, et al. Herpes simplex virus
type-2 seroprevalence among adults aged 20-49 in Trabzon. No-
bel Med 2012;8:85-90.

Maral I, Biri A, Korucuoglu U, et al. Seroprevalences of herpes
simplex virus type 2 and Chlamydia trachomatis in Turkey. Arch
Gynecol Obstet 2009;280:739-43.

350

Original Article

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

2022;29(4):346-350

Arseven G, Tuncel E, Tuncel S, et al. Distribution of HSV-
1 and HSV 2 antibodies in pregnant women. Mikrobiyol Bul
1992;26:359-66.

Cengiz SA, Cengiz L, Us E, Cengiz AT. Gebe Kadinlarda
Herpes simplex Virus Tip-1 ve 2, IgG ve IgM Antikorlarinin,
ELISA ile Arastirilmasi. inénii Universitesi Tip Fakiiltesi Der-
gisi 2004;11;227-31.

Dolar N, Serdaroglu S, Yilmaz G, Ergin S. Seroprevalence of
herpes simplex virus type 1 and type 2 in Turkey. J Eur Acad
Dermatol Venereol 2006;20:1232-6.

Duran N, Yarkin F, Evruke C, Koksal F. Asymptomatic herpes
simplex virus type 2 (HSV-2) infection among pregnant women
in Turkey. Indian J Med Res 2004;120:106-10.

Rodriguez AC, Castle PE, Smith JS, et al. A population based
study of herpes simplex virus 2 seroprevalence in rural Costa
Rica. Sex Transm Infect 2003;79:460-5.

Uddin Moyen PKM, Morshed AMA, Fatema K, et al. Preva-
lence of Herpes Simplex Virus Infection among Adults Citizens
of Dhaka. Blood Disord Transfus 2015;S5:1.

Sauerbrei A, Schmitt S, Scheper T, et al. Seroprevalence of her-
pes simplex virus type 1 and type 2 in Thuringia, Germany, 1999
to 2006. Euro Surveillance 2011;3;16.

Shen JH, Huang KY, Chao-Yu C, et al.Seroprevalence of Herpes
Simplex Virus Type 1 and 2 in Taiwan and Risk Factor Analysis,
2007. PLoS One 2015;10:e0134178.

Baker DA, Pressley A, Meek L, et al. HSV serologic testing for
pregnant women:willingness to be tested and factors affecting
testing. Infect Dis ObstetGynecol2011:874820.

Stankiewicz Karita HC, Moss NJ, Laschansky E, et al. Invasive
Obstetric Procedures and Cesarean Sections in Women With
Known Herpes Simplex Virus Status During Pregnancy. Open

Forum Infect Dis 2017;4:0fx248.
Domercant JW, Jean Louis F, Hulland E, et al. Seroprevalence

of Herpes Simplex Virus type-2 (HSV-2) among pregnant women
who participated in a national HIV surveillance activity in Haiti.
BMC Infect Dis 2017;17:577.

Woestenberg PJ, Tjhie JH, de Melker HE, et al. Herpes simplex
virus type 1 and type 2 in the Netherlands: seroprevalence, risk
factors and changes during a 12-year period. BMC Infect Dis
2016;16:364.

Rezaei-Chaparpordi S, Assmar M, Amirmozafari N, et al.
Seroepidemiology of herpes simplex virus type 1 and 2 in north-
ern iran. Iran J Public Health 2012;41:75-9.



