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	 Herpes simplex virus type 2 (HSV-2) is still a common sexually transmitted disease 
(STD) linked to obstetric complications, such as miscarriage, premature birth, and herpes 
in newborns. Despite its prevalence worldwide, little information is known about pregnant 
Egyptian women. This cross-sectional hospital-based study aimed to evaluate the seroprevalence 
of HSV-2-specific IgG and IgM antibodies and examine their sociodemographic and clinical 
correlations by enrolling 185 pregnant Egyptian women aged 22 to 48. Serum samples were 
tested using the enzyme-linked immunosorbent assay (ELISA) technique. Statistical analyses 
were conducted using the chi-square test, with p < 0.05 considered statistically significant. 
67% of the participants were positive for HSV-2 IgG, reflecting past infection, while 19.5% were 
positive for HSV-2 IgM, indicating recent or active infections. IgG positivity was strongly related 
to low socioeconomic status (p = 0.001), illiteracy (p = 0.001), and first-trimester pregnancy (p 
= 0.001). However, IgM positivity was clearly correlated with the gestational stage (p = 0.001). 
The high seroprevalence of HSV-2 among pregnant Egyptian women signposts the importance 
of both prevention strategies and routine prenatal screening. Improved healthcare accessibility 
and greater health literacy among women may play a critical role in reducing the adverse 
obstetric outcomes related to HSV-2 infection.
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	 Herpes simplex virus type 2 (HSV-2) is a 
widespread sexually transmitted alpha-herpesvirus 
that affects nearly 15–25% of the global population, 
with noticeably higher infection rates observed in 
developing countries and among groups exhibiting 
high-risk sexual behaviors.¹ HSV-2 represents 
the primary cause of genital herpes and is linked 
to substantial obstetric challenges, as well as 
neonatal herpes a rare but life-threatening condition 
associated with severe morbidity and mortality.² 

Structurally, HSV-2 consists of a double-stranded 
DNA genome enclosed within a protein capsid and 
enveloped by a tegument having immunogenic 
glycoproteins that facilitate viral entry, replication, 
and immune evasion.³ Following initial infection, 
the virus establishes latency in the sensory ganglia 
and may reactivate periodically, leading to recurrent 
genital lesions or asymptomatic viral shedding, 
thereby sustaining transmission potential.t 
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	 Transmission occurs mainly through 
direct sexual contact and exposure to infected 
mucosal secretions such as vaginal fluid, semen, 
or saliva.u  Vertical transmission from mother to 
infant during childbirth constitutes a major clinical 
concern, particularly when primary infection or 
active genital lesions are present in late pregnancy.v  
Various demographic and behavioral factors 
including age, sexual activity, socioeconomic 
status, and healthcare access—strongly influence 
HSV-2 seroprevalence across populations.w ,x  
Although congenital and perinatal HSV-2 infections 
occur less frequently than those caused by other 
viruses such as cytomegalovirus (CMV), their 
clinical consequences are profound, often resulting 
in neurological impairment, developmental delay, 
or neonatal death.y  The likelihood of neonatal 
transmission may reach 30–50% when primary 
maternal infection occurs during the third trimester 
and vaginal delivery takes place in the presence 
of active lesions.¹p  Because asymptomatic viral 
shedding complicates prevention and diagnosis, 
routine serological testing of pregnant women 
becomes essential to identify those at increased 
risk.¹¹ Assessing HSV-2 seroprevalence and its 
associated determinants among pregnant women 
is therefore crucial for guiding national prevention 
programs and obstetric counseling. This cross-
sectional study aimed to determine the prevalence 
of HSV-2-specific IgG and IgM antibodies in 
Egyptian pregnant women and to explore their 
relationship with sociodemographic and obstetric 
characteristics to inform targeted screening and 
preventive interventions.

Materials and Methods

Ethical Approval
	 On March 24, 2023, the Ethics Committee 
of Shebeen El-Kom Educational Hospital in Egypt 
examined and accepted the research protocol. 
Prior to their involvement, all participants were 
briefed on the goals and methods of the study, and 
written consent was acquired in compliance with 
the institutional ethical guidelines.
Study Design and Population
	 This study evaluated the seroprevalence of 
Herpes simplex virus type 2 (HSV-2) in pregnant 
women using a cross-sectional methodology. In 
all, 185 volunteers between the ages of 22 and 48 

were chosen from the obstetrics and gynecology 
departments of El-Menya General Hospital and 
Shebeen El-Kom Hospital in Egypt. Regardless 
of parity or gestational stage, recruitment focused 
on women who attended regular prenatal clinics 
during the study period and gave their voluntary 
agreement to participate.
Sampling Technique
	 Venous blood samples were collected 
under aseptic conditions by qualified medical 
personnel. Serums were separated from the samples 
by centrifugation and kept at -20°C until they were 
analyzed in a lab. Through structured interviews 
utilizing a validated questionnaire created 
specifically for this study, sociodemographic and 
obstetric data such as age, educational attainment, 
socioeconomic status, and gestational age were 
acquired.
Sample Size Determination
	 In accordance with an estimated 20% 
HSV-2 seroprevalence among pregnant women in 
the area, a 95% confidence level, and a 5% margin 
of error, and the formula for sample size calculation 
N= [Z2 * P(1 - P)] / E2. In this equation, N= 
required sample size - Z = Z-value (1.96 for 95% 
confidence) - P = estimated prevalence (50%) - E 
= margin of error (5%), the minimum required 
sample size was approximately 185. For reliable 
prevalence estimation and subgroup analysis, this 
provided sufficient statistical strength.
Laboratory Investigations
	 HSV-2-specific IgG and IgM antibodies 
have been evaluated serologically using the 
enzyme-linked immunosorbent assay (ELISA) 
method. The HSV-2 IgM ELISA Kit (Cat. No. 
H2048M, Calbiotech Inc., USA) and the HSV-2 
IgG ELISA Kit (Cat. No. H2047M, Calbiotech 
Inc., USA) were commercially available kits that 
were utilized.
	 Each method fulfilled the manufacturer’s 
instructions to precisely. The optical density (OD) 
at the specified wavelength was measured using 
a calibrated microplate reader, and antibody 
positivity was determined using the cutoff values 
specified in the kit instructions.
Statistical Analysis
	 All data were analyzed using SPSS 
version 26.0 (IBM Corp., USA). Descriptive 
statistics (frequency, percentage, mean ± SD) were 
used to summarize the participants’ demographic 
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and clinical profiles. The prevalence of HSV-2 
IgG and IgM antibodies was calculated, and 
associations between seropositivity and categorical 
variables were assessed using the chi-square test 
(÷²). A p-value < 0.05 was considered statistically 
significant in all analyses.

Results

	 185 pregnant women between the ages 
of 22 and 48 were enrolled in the study. Table 
1 illustrated that 138 (74.5%) of these were 
categorized as having a poor socioeconomic 
position. Furthermore, 81% of participants only 
had an elementary education or were illiterate. 
Most were in the first trimester of pregnancy (125 
out of 185, or 67%). Consistent with serological 
testing, 36 participants (19.5%) tested positive 
for HSV-2 IgM antibodies, revealing current or 
active infection, while 124 out of 185 participants 
(67%) tested positive for HSV-2 IgG antibodies, 
suggesting past or latent infection (Figure 1).
Prevalence of HSV-2 -IgG and IgM According 
to Lifestyle of the Study Cases
	 Among part icipants  with a high 
socioeconomic status (n=57), 25 (44%) were 
positive for HSV-2 IgG, and 10 (17.5%) were 
positive for HSV-2 IgM. In contrast, among those 

with low socioeconomic status (n=128), 99 (77%) 
tested positive for HSV-2 IgG, and 26 (20%) for 
HSV-2 IgM (Figure 2). The association between 
HSV-2 IgG seropositivity and low socioeconomic 
status was statistically significant (p=0.001), 
whereas HSV-2 IgM seropositivity showed no 
significant association with lifestyle (p>0.05).
Prevalence of HSV-2-IgG and IgM According 
to Education of the Study Cases
	 Among illiterate participants (n=102), 
84 (82%) were positive for HSV-2 IgG, and 14 
(14%) for HSV-2 IgM. In those with primary 

Table 1. Clinical and Demographic Data of Pregnant 
Women

 		  No. of Cases	 %

Age group	 22-28 years	 56	 30%
	 29-35 years	 81	 44%
	 36-48 years	 48	 26%
Life style	 Low	 128	 69%
	 High	 57	 31%
Education	 Illiterate	 102	 55%
	 Primary	 46	 25%
	 University	 37	 20%
Gestation	 1st trimester	 125	 67%
	 2nd trimester	 29	 16%
	 3rd trimester	 31	 17%

Fig. 1. Prevalence of HSV-2 Antibodies (IgG and IgM) between the Study Cases
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Fig. 2. Seroprevalence of HSV2-IgG and IgM According to Gestation, Education and Lifestyle of the Study 
Cases

Table 2. Relation of Positive HSV-2-IgG with Age 
Group, Lifestyle, Education Level and Gestation in 

Egyptian Pregnant Women 

Parameter		  N (%)

Age group	 22-28 years	 40 (32.5%)
	 29-35 years	 45 (36%)
	 36-48 years	 39 (31.5%)
	 Total	 124
Life Style	 Low	 99 (80%)
	 High	 25 (20%)
	 Total	 124
Education	 Illiterate	 84 (67.7%)
	 Primary	 28 (22.6%)
	 University	 12 (9.7%)
	 Total	 124
Gestation	 1st trimester	 97 (78.2%)
	 2nd trimester	 10 (8.1%)
	 3rd trimester	 17 (13.7%)
	 Total	 124

Table 3. Relation of Positive HSV-2-IgM with Age 
Group, Lifestyle, Education Level and Gestation in 

Egyptian Pregnant Women

Parameter		  N (%)	 P-value

Age group	 22-28 years	 11 (30.5%)	 >0.05
	 29-35 years	 9 (25.1%)	
	 36-48 years	 16 (44.4%)	
	 Total	 36	
Life Style	 Low	 26 (72.2%)	 >0.05
	 High	 10 (27.8%)	
	 Total	 36	
Education	 Illiterate	 14 (38.9%)	 >0.05
	 Primary	 13 (36.1%)	
	 University	 9 (25%)	
	 Total	 36	
Gestation	 1st trimester	 15 (41.7%)	 0.001
	 2nd trimester	 10 (27.8%)	
	 3rd trimester	 11 (30.5%)	
	 Total	 36	

education (n=46), 28 (61%) were positive for 
HSV-2 IgG, and 13 (28%) for HSV-2 IgM. Among 
university-educated participants (n=37), 12 (32%) 
tested positive for HSV-2 IgG, and 9 (24%) for 
HSV-2 IgM (Figure 2). The association between 
HSV-2 IgG seropositivity and education level 
was statistically significant (p=0.001), with higher 
seroprevalence among illiterate participants. No 

significant association was observed for HSV-
2 IgM seropositivity across education levels 
(p>0.05).
Prevalence of HSV-2-IgG and IgM According 
to Gestation Stage of the Study Cases
	 From the 125 individuals in the first 
trimester, 15 (12%) and 97 (78%) showed a 
positive results for HSV-2 IgM and HSV-2 IgG, 
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respectively. In the second trimester (n=29), 10 
(34%) were positive for HSV-2 IgG, and 10 (34%) 
for HSV-2 IgM. In the third trimester (n=31), 17 
(55%) displayed a positive for HSV-2 IgG, and 
11 (35%) for HSV-2 IgM (Figure 2). Both HSV-
2 IgG and IgM seropositivity were noticeably 
related to the gestational stage (p=0.001), with the 
highest prevalence noticed in the first trimester. 
The prevalence of HSV-2-IgG was statistically 
noteworthy to lifestyle (Table 2), while the 
prevalence of HSV-2-IgG and IgM was statistically 
relevant to the gestation stage (Table 2, 3).
HSV-2 IgG Seropositivity
	 The relationship between HSV-2 IgG 
seropositivity and demographic/clinical variables 
is summarized in Table 2. Significant associations 
were observed with lifestyle (p=0.001), education 
level (p=0.001), and gestational stage (p=0.001), 
indicating that low socioeconomic status, illiteracy, 
and first-trimester gestation were associated with 
higher HSV-2 IgG prevalence. No significant 
association was found with age group (p=0.3).
HSV-2 IgM Seropositivity
	 The relationship between HSV-2 IgM 
seropositivity and demographic/clinical variables 
is presented in Table 3. A significant association 
was observed with the gestational stage (p=0.001), 
with a higher prevalence in the second and third 
trimesters. No significant associations were found 
with age group, lifestyle, or education level (p>0.05 
for all).

Discussion

	 Herpes simplex virus type 2 (HSV-2) 
seroprevalence among pregnant women in Egypt 
was examined in the current research, which 
exhibited an overall positivity rate of 19.5% for 
HSV-2 IgM and 67% for HSV-2 IgG. The results 
revealed that this community has a noteworthy 
burden of latent and recent HSV-2 infections. 
Our results are in line with other reports of HSV-
2 IgG seroprevalence rates in pregnant women 
that ranged from 50% to 80% in different Middle 
Eastern and African regions.x ,¹²
	 A previous study conducted in Sudan 
reported that HSV-2 IgG prevalence of 65.2%, 
attributed to socioeconomic disparities and 
variations in sexual behavior.¹²,¹³ Likewise, 
research conducted in Egypt stated HSV-2 IgG 

seropositivity of approximately 70% among 
women of reproductive age, supporting the notion 
of widespread endemicity.¹³ The detected IgM 
seroprevalence of 19.5% in the current study was 
relatively higher than figures reported in Iran 
(10.5%) and Turkey (8%), yet lower than in several 
African countries, where prevalence exceeded 
25%.v ,¹t  These interregional differences may be 
due to variations in diagnostic tools, healthcare 
accessibility, cultural norms, and awareness of 
sexually transmitted infections (STIs).
	 A statistically significant relationship 
was found between HSV-2 IgG positivity and low 
socioeconomic status, illiteracy, and first-trimester 
gestation (p = 0.001 for all). These associations 
highlight the pivotal role of socioeconomic 
and educational inequalities in increasing 
vulnerability to HSV-2 infection. Poorer women 
often have limited access to antenatal care, 
restricted health literacy, and fewer opportunities 
for preventive education, all of which heighten 
their risk of infection.¹u  This aligns with global 
literature showing that HSV-2 prevalence tends 
to be higher in populations with constrained 
economic conditions and limited education.¹v ,²¹ 
The finding that 78% of first-trimester women 
were HSV-2 IgG-positive compared to 34% 
and 55% in the second and third trimesters 
respectively suggests increased viral reactivation 
or recent infection during early pregnancy. This 
observation supports earlier research indicating that 
hormonal and immunological changes in the early 
gestational period may facilitate viral shedding and 
reactivation.¹w  The significant association between 
HSV-2 IgM seropositivity and gestational stage (p 
= 0.001), with higher rates during the second (34%) 
and third trimesters (35%), could indicate increased 
rates of recent infections or reactivations later in 
pregnancy. Such reactivations elevate the risk of 
vertical transmission to the fetus or newborn.¹x  
In contrast, no significant correlation was found 
between HSV-2 seropositivity and age group (p 
= 0.3), suggesting that exposure risk is relatively 
uniform across reproductive ages. This observation 
contrasts with reports from other countries where 
HSV-2 seroprevalence tends to rise with age due 
to cumulative lifetime exposure.¹y ,²³
	 The high HSV-2 IgG prevalence of 67% 
emphasizes the necessity of routine antenatal 
screening, especially for high-risk groups such 
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as women of lower socioeconomic background 
or limited education. Early identification and 
management of HSV-2 infections are crucial to 
preventing neonatal herpes a condition that, if 
untreated, carries a mortality rate of up to 60%.²¹ 
The elevated IgM seropositivity (19.5%) observed 
in this study underscores the persistence of active 
or recent infections among expectant mothers. 
Furthermore, the notable link between HSV-2 IgG 
positivity and first-trimester pregnancy suggests 
a potential association between infection and 
adverse pregnancy outcomes such as spontaneous 
abortion or preterm delivery. 22 This finding aligns 
with earlier evidence implicating HSV-2 infection 
as a contributing factor to negative obstetric 
outcomes.23,24 However, establishing a causal 
relationship requires prospective longitudinal 
studies and larger sample sizes to differentiate 
between primary infection, reactivation, and 
reinfection mechanisms.
	 Collectively, the findings of the current 
study position HSV-2 as an under recognized 
yet important maternal health concern in Egypt. 
Integrating HSV-2 serological screening into 
routine antenatal care, alongside targeted health 
education initiatives that enhance women’s 
awareness of sexually transmitted infections, may 
substantially reduce the risk of vertical transmission 
and associated neonatal complications. Expanding 
healthcare accessibility, improving women’s health 
literacy, and addressing socioeconomic inequities 
should be prioritized as part of a comprehensive 
national strategy to mitigate the burden of HSV-2 
infection among pregnant women.
	 This study has some limitations. Its cross-
sectional design prevents establishing causality 
between HSV-2 infection and pregnancy outcomes. 
The sample size and single-hospital setting may 
also limit the generalizability of results, and the 
use of ELISA alone without molecular confirmation 
could not distinguish between primary and 
recurrent infections. 
	 Future research should include larger, 
multicenter longitudinal studies using molecular 
diagnostic tools to better define infection 
dynamics and clarify causal relationships. Broader 
assessments of behavioral and socioeconomic 
factors are also recommended to support targeted 
prevention and antenatal screening strategies.

Conclusion

	 This study revealed a high seroprevalence 
of HSV-2 infection among pregnant Egyptian 
women, with 67% testing positive for HSV-2 IgG 
antibodies and 19.5% for HSV-2 IgM. The highest 
infection rates were noticed between women in their 
first trimester, those of low socioeconomic status, 
and those with limited educational attainment. 
Our findings highlight the substantial public 
health burden of HSV-2 in this population and 
emphasize the urgent need for targeted screening 
and preventive strategies, particularly for high-
risk groups. Routine serological testing, mainly 
for IgM antibodies, may aid in early detection and 
timely intervention to prevent adverse pregnancy 
outcomes and neonatal herpes. Public health 
efforts should prioritize improving women’s 
health literacy, expanding access to healthcare 
services, and addressing socioeconomic disparities 
to reduce HSV-2 transmission and its associated 
complications during pregnancy.
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