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Abstract                                                                                                                             
 

Background: Herpes simplex type-2 (HSV-2) is almost an exclusively sexually transmitted 

infection of the genital or anal areas. It can be transmitted from skin of the genital or the anal 

areas and is often transmitted in the absence of symptoms. In rare circumstances, HSV-2 

infection can be transmitted from an infected mother to her infant during delivery. The highest 

frequency rate of HSV infection may occur in women at the reproductive age. The risk of 

maternal transmission of the virus to the foetus or neonate had become a major health concern. 

Objective: To sero-detect herpes simplex-2 antibodies among pregnant women attending 

Omdurman Maternity Hospital (Sudan).                                                                                                                                             

Materials and methods: The study was conducted in Omdurman Maternity Hospital 

(Sudan) during the  period from October to December 2018. 100 blood specimens were 

collected and investigated using the enzyme immuno-sorbent assay (ELISA) technique to 

detect HSV-2 IgM and IgG antibodies.  

Results: Three out of the 100 pregnant ladies investigated (3%) were found positive for anti-

HSV-2 IgM; and positive cases were in the age range 21-31years. While 59 of the 100 

pregnant ladies investigated (59%) were found positive for anti-HSV-2 IgG; and 39 (66.1%) 

of the positive cases were in the age range 21-31 years, and 20 (33.9%) of the positive cases 

were in the age 32-42 years.                                                                                                               

Conclusion: Serofrequency rate of anti-HSV-2 IgM was lower than that of anti-HSV-2 IgG 

among pregnant women investigated at Omdurman Maternity Hospital (Sudan). 
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Introduction 
 

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 to the newborn. The human herpesviruses 

(HHV) family comprises a diverse group of DNA viruses that, following a primary infection, 

have the capacity to persist life-long in a latent form. The latent HHVs can undergo 

reactivation, particularly in subjects with immunosuppressive or debilitating conditions, 

causing subclinical infection with a low-rate of viral replication or causing frank clinical   
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infection1 Herpes simplex virus type 2 (HSV-2) is the most common cause of genital ulcer 

disease worldwide. Undiagnosed and untreated genital herpesvirus infection in pregnant 

women can lead to vertical transmission from mother to newborn, causing infant morbidity 

and mortality. Previous studies have shown that HSV-2 infection increases the risk for human 

immunodeficiency virus (HIV) infection by at least twofold. Sero-prevalence rate of HSV-2 

infections in general population ranges from 16.2% in USA, 12% in Australia, 13.2% in 

China, 4% in England and Wales to 24% in Bulgaria. Compared with developing countries, 

substantially higher rates of HSV-2 have been observed in sub-Saharan Africa ranging from 

30% to 80% in women and 10% to 50% in men2 .                                                                                                                                 

Herpes infection during pregnancy tend to relate to the risk of neonatal infection. 

Disseminated maternal herpes in pregnancy (from genital or oro-labial infection) is rare, but 

may be life-threatening; viraemia in the mother during primary infection may result in 

neonatal multi-organ involvement with significant mortality. The diagnosis may be delayed if 

vesicular skin lesions are absent or sparse. HSV-2 is almost exclusively sexually transmitted, 

causing infection in the genital or anal area (genital herpes). It can be transmitted from skin in 

the genital or anal area that looks normal and is often transmitted in the absence of symptoms. 

In rare circumstances, HSV-2 infection can be transmitted from a mother to her infant during 

delivery.3.                                                                                                                                                   

The greatest incidence of HSV-2 infections occurs in women of reproductive age, the risk of 

maternal transmission of the virus to the foetus or neonate has become a major health concern. 

A diagnosis of HSV-2 infection during pregnancy based on physical examination, 

unfortunately has a sensitivity of only 40% and a false positive rate of 20%, but it is what 

must most commonly be relied upon in clinical decision making4.                                                                                                                                                

This study was conducted to identify the magnitude of this problem among Sudanese pregnant 

ladies, since HSV-2 is an agent of abortion in pregnant women and transfer of the infection to 

new-born babies.  
 

Materials and methods  
 

This was a qualitative study aimed to evaluate the frequency rate of HSV-2 in Sudanese pregnant 

women. It was a descriptive, cross-sectional study. The study was conducted at Omdurman 

Maternity Hospital during the period from October to December 2018. The study population was 

100 pregnant women. The inclusion criteria were pregnant women attending Omdurman 

Maternity Hospital at different trimesters and granting an oral informed consent. Ethical 

clearance was obtained from the Ethical Board of Al-Neelain University. Data  confidentially 

was maintained, and the information collected from all specimens had not been used for any 

purpose other than this study. Permission to collect the specimens was granted from Director of 

Omdurman Maternity Hospital.  

5 ml blood specimens were collected from all 100 pregnant women in heparinized anticoagulant 

containers, and all blood samples were centrifuged to obtain plasma. Data were collected 

through a structured questionnaire, and information on demographic and clinical data were 

collected, e.g. past medical history and pregnancy status. The ELISA technique was selected for 

detection HSV-2 IgG and IgM antibodies, using the commercial ELISA kit (EUROIMMUN, 

Germany). This HSV-2 quantitative EIA test Kit is a solid phase, sandwich, quantitative  
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enzyme immunoassay kit designed for the detection of HSV-2 IgG, and IgM antibodies in 

human serum or plasma. During testing, the specimens were added to the antigen coated 

microwell plate and then incubated. If the specimen contains HSV-2 antibodies, it will bind to 

the antigen coated on the microwell plate and simultaneously bind to the conjugate to form 

immobilized antigen HSV-2 conjugate complexes. If the specimen does not contain HSV-2 

antibodies, the complexes will not be formed. After initial incubation, the microwell plate was 

washed to remove unbound materials. Substrate A and substrate B were added and then 

incubated to produce a blue color, indicating the amount of HSV-2 antibodies present in the 

specimen. Sulfuric acid solution was added to the microwell plate to stop the reaction which 

produces a color change from blue to yellow. The color intensity, which corresponds to the 

amount of HSV-2 antibodies present in the specimen was measured with a microplate reader at 

450/630-700 nm or 450 nm. 

The semi quantitative data were determined by calculating the ratio of the extinction value of the 

control and patient’s samples over the extinction value of the calibrators, and  the ratio was 

determined according to the formula:  

Ratio = Extinction of the control or sample/ extinction of calibrator 

Hence: Interpretation of the results will be as follow: 

Ratio < 0.8: Negative. 

Ratio ≥ 0.8 to < 1.1: Borderline. 

Ratio > 1.1: Positive.  

The collected data were analyzed by the Statistical Package of Social Science (SPSS, version 

20). Cross tabulation was used to determine the association of HSV-2 with age incidence, past 

medical history and pregnancy status. Chi-square statistical analyses was followed to determine 

the p - value needed to detect the statistical significance.                     
 

Results                                                                                                                                             
 

In this study, 100 pregnant women attending Omdurman Maternity hospital (Sudan) were 

enrolled in this study to detect the frequency rate of HSV-2 in plasma samples. The patients 

were aged 21-42 years (mean age 27 years). Generally, out of 100 pregnant women the 

frequency rate of HSV-2 IgG and IgM was 59 (59%) and 3(3%) respectively. 

The three positive HSV-2 IgM cases were within the 21-31 years age group. 2 of them were 

primary gravidae at the first trimester; while the third one was a multigravida at the second 

trimester. This difference was statistically insignificant (p = 0.324, 0.576 and 0.375 

respectively). While the correlation between positive HSV-2 IgM cases with symptoms and 

past abortion was statistically significant (p = 0.030 and 0.023 respectively (Table 1).  

On the other hand, out of the 100 pregnant women investigated, 59 cases (59%) were found 

reactive to HSV-2 IgG antibody. 39 cases were aged 21-31years, 20 were aged 32-42 years. 

36 of the reactive HSV-2 IgG antibody cases were at first trimester and 23 of them were at 

the second and third trimester. One of them was complaining of symptoms and 58 of them 

were without symptoms. This difference was statistically insignificant (p = 0.22, 0.10, and 

0.59) respectively. While the correlation between positive HSV-2 IgG cases, 34 of them 

were primary gravidae, 25 were multigravidae and past abortion (p = 0.001 and 0.019 

respectively (Table 2). 
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Table (1): Correlation of positive HSV-2 IgM                                                                                            

with clinical and demographical data 
 

Variables Positive HSV IgM p-value OR (CI-L-CI-Up) 

21-31 Years 3 (100.0%)  

0.324 
 

0.957 (0.910-1.006) 
32-42 Years 0 (0.0%) 

1st trimester 2 (66.7%)  

0.576 
 

1.660 (0.146-18.926) 
2nd +3rd trimester 1 (33.3%) 

Primigravida 2 (66.7%)  

0.375 
 

2.732 (0.240-31.154) 
Multigravida 1 (33.3%) 

Symptoms present 1 (33.3%)  

0.030 

 

4.500 (4.876-19.157) 
Symptoms absent 2 (66.7%) 

Abortion present 1 (33.3%)  

0.023 

 

11.625 (4.878-16.632) 

Abortion absent 2 (66.7%) 
 

 

Table (2): Correlation of positive HSV-2 IgG                                                                                            

with clinical and demographical data 
 

Variables Positive HSV IgG p-value OR (CI-L-CI-Up) 

21-31 Years 39 (66.1%)  

0.229 
 

0.715 (0.298-1.717) 
32-42 Years 20 (33.9%) 

1st trimester 36 (61.0%)  

0.106 
 

1.812 (0.809-4.060) 
2nd +3rd trimester 23 (39.0%) 

Primigravida 34 (57.6%)  

0.001 
 

4.8962 (1.962-11.917) 
Multigravida 25 (42.4%) 

Symptoms present 1 (1.7%)  

0.590 

 

1.707 (1.446-2.014) 
Symptoms absent 58 (98.3%) 

Abortion present 5 (8.5%)  

0.019 

 

1.759 (1.476-2.096) 
Abortion absent 54 (91.5%) 

 

Discussion                                                                                                                                         

The main aim of this study was to determine the frequency rate of HSV-2 IgG and IgM 

antibodies among pregnant women attending Omdurman Maternity Hospital (Sudan) using 

ELISA technique. In the study, HSV-2 IgM antibody was detected in 3 cases (3%), and 

HSV-2 IgG antibody was detected in 59 cases (59%). No statistical significant differences 

were found among the patients investigated as regard the frequency rate of HSV-2 IgM and 

IgG antibodies. Regarding the past history of abortion among the study population, there 

was significant differences between the frequency rates of HSV-2 IgG and IgM antibodies. 

In a study conducted by El Hussein and his colleagues (Sudan, 2018)3 and out of 90 serum 

specimens tested, HSV-2 IgM antibody was detected in 6 specimens (6.6%), and HSV-2 

IgG antibody was detected in 3 specimens (3.3%).                                                                       
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In another study, El Amin and his co-workers (Sudan, 2013)5  reported that among 130 

pregnant women investigated, 45 women (34.6%) were found positive for HSV-2 IgG 

antibody, and none of them was found positive for HSV-2 IgM antibody. Comparing this 

finding, the HSV-2 IgM antibody frequency rate (59%) detected in the present study was 

higher than that of El Amin study. This discrepancy may be explained by the differences in 

diagnostic methods used in the two studies.  

Also, Chemaitelly and his co-authors conducted a study in the Middle East and North 

Africa (2019)6 among 45812 female workers, to characterize the epidemiology of 

Treponema pallidum, Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas 

vaginalis, and HSV-2. They found that, the prevalence rate of HSV-2 IgM antibody was 

23.7%, which was lower than the findings of the present study. This discrepancy may be 

explained by the different sample sizes used in both studies.  

Recommendations: From the findings of this study, it may be recommended to perform 

routine of pregnant women for detection of HSV-2 antibodies. Detection of HSV-2 

antibodies should be confirmed by ELISA technique and not to depend only on physicians' 

decision. More research work should be carried out on herpes viruses to reduce the risk of 

congenital infection. 

Conclusion: Serofrequency rate of anti-HSV-2 IgM was lower than that of anti-HSV-2 IgG 

among pregnant women investigated at Omdurman Maternity Hospital (Sudan). 

References  
 

1. Ballyram R, Wood N, Khammissa R, J. et al. Oral diseases associated with human 

herpes viruses: aetiology, clinical features, diagnosis and management, SADJ, 2016, 71(6) 

253-259. 

2. Ahmed N, Ahmed T, Mohamed T and Hassan M.  Sero-prevalence of herpes simplex 

virus- 2 infection among HIV positive patients,  J. of Human Virology & Retrovirology, 

2017, 6(1): 1-2. 

3. El Hussein, Talaat A, Babiker A, Elkhidir I and Enan K. Molecular detection of human 

herpes virus types 1 and 2 among pregnant women in Khartoum State, Sudan, J. S. Res. 

Sci. Eng. Technol. 2018; 4(10): 324-328. 

4. Money D.M, Steben M. 208-Guidelines for the management of herpes simplex virus in 

pregnancy. Journal of Obstetric Gynaecology Can. 2017; 39(8):e199-e205. 

5. El-Amin E.O, Elamin O.E, Ahmed R.A, Abdulla A.K, Elamin, S.E, et al. Sero-

prevalence of herpes virus infection in Sudanese pregnant women. Tropical Medicine and 

Surgery, 2013, 1:138. doi:10.4172/2329-9088. 

6. Chemaitelly H, Weiss A, Somolak A, Majed E, and Abu-Raddad L. Epidemiology of 

Treponema pallidum, Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas 

vaginalis, and herpes simplex virus type 2 among female sex workers in the Middle East 

and North Africa: systematic review and meta-analytics, Journal of Global Health, 2019; 

9(2):020408 
 

Abbas, et al., 2020: Vol 5 (8)  

 

http://ajmsc.info/

