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ABSTRACT   
Background: The HSV-2, is a widespread viral pathogen. 
It has been described as an important etiological agent 
in uterus and during the intrapartum period in pregnant 
women.

Objectives: Estimate the prevalence of HSV-2 antibodies 
among pregnant women in Kirkuk city.
Patients and Methods: A cross sectional study (M.Sc. 
Thesis) was conducted in Kirkuk city and included 176 
pregnant women, and 134 non-pregnant married women 
(control group) who attended at Azadi Teaching Hospital 
and Al Ta’akhi Health Care Center from the 20th of No-
vember 2012 to the 23rd of April 2013.

Results: The study revealed that the 62.48 % of pregnant 
women were infected with HSV-2. The highest rate of IgM 
antibodies was found in 50% of pregnant women aged 
18-23; this was also true for both IgM and IgG antibodies 
together that were found in 41.17% of women. The rela-
tion of seropositive HSV-2 antibodies with the total white 
blood cells (W.B.Cs) count showed a non-significant result 
with the probability (P) value >0.05. This was also true 
for the relation with absolute lymphocyte count (ALC), 
while its relation with absolute eosinophil count (AEC) 
showed a significant result, P <0.05. In regards to the rela-
tion of HSV-2 antibodies with serum interleukin-2 (IL-2), 
the result was non-significant. The relation with abortion 
number was significant. There was significant relation of 
abortion with gestational time of pregnancy in seropositive 
pregnant women.

Conclusion: The seroprevalence of HSV-2 was relatively 
high in pregnant women in Kirkuk city. Primary and 
re-infection of latency occurred at the highest rate in age 
group 18-23 years old. Primary HSV-2 infection increases 
the AEC and IL-2 during pregnancy. The highest rate of 
abortion occurred during the first trimester of pregnancy in 
women with HSV-2.
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Introduction 
The HSV-2, is a widespread viral pathogen. It has been 
described as an important etiological agent in uterus 
and during the intrapartum period in pregnant women. 
The HSV-2 infection has been found to be a sexually 
transmitted disease affecting most commonly, indi-
viduals who are in their adolescence or young adult-
hood[1,2]. 

The HSV-2 belongs to the Herpesviridae family. The 
virion particle is spherical 150-200 nanometer (nm) 
in diameter [3,4], with four structural elements; an 
electron opaque core, a protein capsid, surrounding the 
virus core comprising 162 capsomeres, an amorphous 
tegument surrounding the capsid, and an outer enve-
lope with spikes on its surface. The core is composed of 
linear dsDNA [5,6]. 

The primary route of acquisition of HSV-2 infections is 
through genital sexual contact with an infected partner 
who is shedding the virus symptomatically or asympto-
matically [7]. The HSV-2 infection is more common in 
women than men[8].

Neonatal HSV-2 infection is acquired from the mother 
during vaginal delivery [9]. The chances of the baby 
becoming infected increase if there is an outbreak at 
the time she delivers the infant[10]. The risk of trans-
mission of HSV-2 during primary infection in the third 
trimester of pregnancy to the infant is estimated to be 
30%-50%[11]. Intrauterine and postnatal transmissions 
are rare[12]. The HSV-2 virus is also associated with a 
higher rate of miscarriages than normal[13]. Latency of 
the virus is in sacral nerve ganglia[14]. The HSV-2 can 
reactivate upon stress[15]. 
 
Direct detection of viral DNA by liquid or in situ 
hybridization, and after, by the polymerase chain 
reaction (PCR), are considerably more sensitive[16]. 
Enzyme-linked immunosorbent assay (ELISA) can be 
used to detect immunoglobulin M and G (IgM and IgG 
respectively) in serum[17]. 

Acyclovir is selectively effective against HSV-2. Other 
drugs effective in treating HSV-2 infection include 
famciclovir and topical Penciclovir[16].

Objectives: Estimate the prevalence of HSV-2 anti-
bodies among pregnant women in Kirkuk city, and its 
relation to some blood cells and IL-2.
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Materials and Methods 
Study Population:
A cross sectional study [M.Sc. thesis] conducted in Kirkuk 
city included 176 pregnant women, and 134 non-pregnant 
married women (control group) attending Azadi Teaching 
Hospital and Al Ta’akhi Health Care Center from the 20th of 
November 2012 to the 23rd of April 2013 and aged (18-40) 
years old. A blood sample of 7.5 ml was drawn from each 
patient and separated into two parts; one part 5 ml was with 
no Ethylene Diamine Tetraacetic Acid (EDTA) anticoagulant 
used for detection of anti-HSV-2 IgM, IgG antibodies, and 
serum IL-2 using Enzyme Linked-Immunosorbant assay 
(ELISA) technique, and the other part 2.5 ml was with EDTA 
for detection of blood cells using specialized fully automated 
hematological analyzer machine (CELL-DYN RUBY).

Detection of anti-HSV-2 IgM and IgG antibodies
Enzyme Immunoassay for Detection of IgM antibodies to 
HSV-2 in Human serum From BioCheck, Inc 323 Vintage 
Park Dr. Foster City, CA 94404. 

Purified HSV-2 antigen is coated on the surface of microwells. 
Diluted patient serum is added to the wells, and the HSV-2 
IgM-specific antibody, if present, binds to the antigen. All 
unbound materials are washed away. Horse radish peroxidase 
(HRP-conjugate) is added, which binds to the antibody-an-
tigen complex. Excess HRP-Conjugate is washed off and a 
solution of Tetramethyl Benzidine (TMB) reagent is added. 
The enzyme conjugate catalytic reaction is stopped at a spe-
cific time. The intensity of the color generated is proportional 
to the amount of HSV-2 IgM-specific antibody in the sample. 
The results are read by a microwell reader compared in a 
parallel manner with calibrator and control.

Samples: Serum (stored at -20 °C).

Enzyme Immunoassay for Detection of IgG Antibodies to 
HSV-2 in Human Serum. From BioCheck, Inc 323 Vintage 
Park Dr. Foster City, CA 94404.

Purified HSV-2 antigen is coated on the surface of microwells. 
Diluted patient serum is added to the wells, and the HSV-2 
IgG-specific antibody, if present, binds to the antigen. All 
unbound materials are washed away. HRP-conjugate is added, 
which binds to the antibody-antigen complex. Excess HRP-
conjugate is washed off and a solution of TMB reagent is 
added. The enzyme conjugate catalytic reaction is stopped at 
a specific time. The intensity of the color generated is propor-
tional to the amount of HSV-2 IgG-specific antibody in the 
sample. The results are read by a microwell reader compared 
in a parallel manner with calibrator and controls.

Samples: Serum (stored at -20 °C).

Detection of Human IL-2 in Human Serum
Enzyme Immunoassay for Detection of Human IL-2 in  
Human Serum. From Biolegend Inc. Pacific Heights Blvd.  
San diego, CA 92121

Human IL-2 EIA Kit is a sandwich enzyme immunoassay 
(EIA) with a 96-well strip plate that is pre-coated with a cap-
ture antibody. This kit is specifically designed for the accurate 
quantization of human IL-2 from cell culture supernatant, 
serum, plasma, and other biological fluids. This kit is analyti-
cally validated with ready-to-use reagents.

Samples: Serum (stored at -20 °C). 
 
Detection of Blood Cells
The CELL-DYN Ruby uses flow cytometric techniques to an-
alyze the RBC/PLA, WBC, and nuclear optical count (NOC) 
populations. Flow cytometry is a process in which individual 
cells or other biological particles in a single file produced by 
a fluid stream are passed through a beam of light. A sensor or 
sensors measure, by the loss or scattering of light, the physical 
or chemical characteristics of the cells or particles.

Samples: EDTA anticoagulant treated vein’s whole blood.

Statistical Analysis
Computerized statistical analysis was performed using Mintab 
version 11 statistic program. Comparison was carried out us-
ing; Chi-square (X2), and probability (P value). The P value 
< 0.05 was considered statistically significant, and for results 
where its P value was less than 0.01 was considered highly 
significant, while for those which its P value was greater than 
0.05 was considered non-significant statistically. 
 
Results 
Detection of anti-HSV-2 IgM and IgG antibodies
The current findings revealed that anti-HSV-2-IgM was found 
in 7.95 % of pregnant women, anti-HSV-2-IgG in 35.22 % and 
both IgM and IgG at the same time in 19.31 %, while 37.3 % 
of them had neither IgM nor IgG against HSV-2. Regarding 
the control group, the rate of IgM, IgG, and both IgM and IgG 
(at the same time) was 11.19%, 22.38 % and 8.2 % respective-
ly. However 58.2 % were negative for both IgM and IgG. The 
result was highly significant (Table 1). 
 
The highest rate (50 %) of HSV-2- IgM antibodies was found 
in pregnant women aged 18-23 years, while the highest rate 
(33.87 %) of HSV-2- IgG antibodies was found in those aged 
24-29 years. Also the highest rate (41.17 %) of HSV-2- IgM 
&IgG together was found in the age group 18-23 years. The 
result was non-significant (Table 2).
 
Detection of Blood Cells
Detection of total W.B.Cs
The highest rate (35.71%) of increased W.B.Cs counts was 
seen with seropositive HSV-2-IgM antibodies. The result was 
non-significant (Table 3). 
 
Detection of ALC
The highest rate (29.41 %) of increased to ALC was found 
with HSV-2 (IgM & IgG) antibodies. The result was non-sig-
nificant (Table 4)
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Table 1: Summary of the HSV-2 Antibodies Seroprevalence in Pregnant Women and Control Group 1 (Non-Pregnant 
Married Women) 
 

 
 
Table 2: Relation of Seropositive HSV-2 Antibodies to Age Groups of pregnant Women 
 

 
 
Table 3: Relation of Seropositive HSV-2 Antibodies with the Total W.B.C.s Counts 
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Table 4: Relation of Seropositive HSV-2 Antibodies with Peripheral ALC 
 

 
 
Table 5: Relation of Seropositive HSV-2 Antibodies with Peripheral AEC 
 

 
 
Table 6: Relation of Seropositive HSV-2 Antibodies with Serum IL-2 Levels 
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Table 7: Relation of Seropositive HSV-2 Antibodies in Pregnancy with History of Abortion and Frequency of Abortion 
 

 
 
Table 8: Relation of Abortions with Gestational Time in Pregnant Women with Seropositive HSV-2 Antibodies 
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Detection of AEC
The highest rate (28.58%) of increased AEC was found with 
HSV-2-IgM antibodies. The result was significant (Table 5). 
 
Detection of serum IL-2
The highest rate of increased IL-2 level was found in all types 
of the HSV-2 antibodies and as following: 81.82 %, 76.93 %, 
and 76.93 % for HSV-2-IgM, HSV-2-IgG, and HSV-2 (IgM & 
IgG) respectively. The result was non-significant (Table 6). 
 
Relation of Anti-HSV-2 Antibodies to History of Abortion, 
and Frequency of Abortion 
The total rate of abortion was (24.55 %) out of a total 110 se-
ropositive pregnant women. The rate of abortion number was 
17.27 % for one abortion and 3.64 % for each of two and three 
abortions or more. The results were significant for abortion, 
and non-significant for frequency of abortion (Table 7). 
 
Relation of Abortion with Gestational Time of Pregnancy 
in Pregnant Women with Seropositive HSV-2 Antibodies
The highest rate (77.78 %) of abortion was found in the 1st 
trimester, while the lowest rate was found in the 3rd trimester. 
The result was significant (Table 8). 
 
 
 
 
 
 

Discussion 
The HSV-2 is the leading cause of genital ulcer disease 
worldwide. The virus can be transmitted to neonates[18]. 
Maternal-fetal transmission of HSV-2, which is frequently 
asymptomatic, can cause severe and permanent neurological 
damage to the neonate[19]. The prenatal form of the infection 
in newborns can be observed when, a neonate passes through 
the infected birth canal. Contamination of the neonate with 
this condition may cause meningitis with a serious complica-
tion[20]. Furthermore and according to our information, no 
such study of similarity has been published regarding preg-
nant women with HSV-2 infection in Iraq. 

In the present study, the HSV-2 infection was relatively com-
mon among pregnant women. ELISA method was used as a 
serological method for detection of seropositive HSV-2 anti-
bodies, and then the results were classified according to serop-
ositive HSV-2 antibodies type to: HSV-2-IgM represented the 
acute state of (primary) infection, HSV-2-IgG represented the 
past (chronic) infection, and both HSV-2-IgM & HSV-2-IgG 
at the same time represented the re-infection or reactivation of 
latent infection[21]. 

The rate of seropositive anti-HSV-2-IgM antibodies ob-
tained by the current study was similar to that obtained from 
other Iraqi cities like Baghdad (8.1 %) and Waset province 
(7.7 %), but slightly lower than that recorded in Mosul (10 
%)[22,23,24]. In Turkey, it was 8.2% which is close to our 
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findings too, but in another study in Turkey, it was 11.2 % 
which is slightly higher than that recorded by the current 
findings[25]. These variations in results may be attributed 
to the fact that different ELISA kits used in the other studies 
from different companies may be with different reagents 
qualities and properties. Other factors which may also be 
attributed to the differences are steps, and techniques used 
by the investigators. While our finding was higher than that 
recorded in Saudi Arabia 0.5 %[26], this may be due to the 
lack of a nationwide screening program in our country to 
control the infection, which maybe Saudi Arabia has. Results 
obtained by the current study were largely lower than that 
reported in northern India (33.5 %), [27], in which most 
people from this area are known to have a very low living 
standard, this high rate may be an indication that the HSV-2 
infection may be endemic in this area.

Regarding the anti-HSV-2-IgG antibodies rates; the present 
study revealed that, the rate of anti-HSV-2-IgG antibodies 
was 35.22 % of the pregnant women. This result was similar 
to those reported in Waset province (31.3 %), Tanzania (33 
%) and Sweden (34 %)[23][28,29]. While the rate was lower 
than that recorded in Turkey (63.1 %), Iran (43.75 %), and 
Uganda (86 %)[25][29,30]. This may be related to different 
cultural factors and different socioeconomic factors too. In 
addition it may be associated with co-infection of HSV-2 with 
other viruses infections that enhance the transmission and 
increase the prevalence of HSV-2, especially HIV which has 
the same route of transmission and is present at high rates 
in these areas and may be endemic. The current findings 
were higher than that recorded In Japan (7 %), Italy (7.6 
%), USA (22 %), and Germany (18 %)[28][31,32]. This may 
be attributed to the fact that these countries are considered 
as developed countries, and may have good nationwide 
surveillance programs to control the infection. The HSV-2 
infection has a high prevalence rate in pregnant women in 
developing countries, especially those with a high rate of HIV 
prevalence[33]. 

The rate of both anti-HSV-2 (IgM & IgG at the same time) 
antibodies in pregnant women in the present study was 19.31 
%. This was higher than that recorded in India (2.9 %)[34,35]. 
This may be due to the fact that in India, a safety program 
may have been developed for pregnant women to protect them 
from HSV-2 infection by following some special criteria like 
examining those mothers who got primary infection in the 
past and were at great risk of reactivation during pregnancy. 
Primary infection with HSV-2 acquired by women during 
pregnancy accounts for a half of the morbidity and mortality 
from HSV-2 among neonates, and the other half results from 
reactivation of old infection. (24) Since there are physiological 
changes during pregnancy that might affect the hormone 
levels; hormones like progesterone for instance may increase 
the susceptibility and decrease the immune response to 
genital herpes infection[36]. 

In the current study the highest rate (50 %) of seropositive 
anti-HSV-2-IgM antibodies was found in pregnant women 
aged 18-23 years. This was also true for the seropositive 
anti-HSV-2 (IgM &IgG) antibodies which were 41.17 % in 

pregnant women aged 18-23 years (as shown in Table 2). 
Age is one of the determinant factors associated with the 
prevalence of HSV-2[37]. Ashley, et al, [38], said that the 
acquisition of primary infection of HSV-2 increases in earlier 
ages, less than the third decade of life. This also agrees with 
Sen, et al [27]. The reason may be due to the fact that most 
pregnancies occur at this age. In addition to that, this age 
group may have more contact with infected persons. 

Data obtained by the current work revealed that the re-
infection and reactivation had also occurred at a highest rate 
in age group 18-23 years. This may be associated with some 
factors like stress, hormonal changes, especially most of these 
women have married recently, so once they got married and 
pregnant a lot of physiological changes may be happening 
in their bodies which make them more vulnerable to the 
infection. The highest rate of anti-HSV-2-IgG antibodies was 
33.87 %, which was lower than that recorded in Colombia 
(64.3 %), and in Thailand (36.8 %)[39]. This may be due to 
socio-demographic reasons, and most women in these areas 
might have been infected with the virus at younger ages. 
Although the age was the determinant factor influencing 
HSV-2 seroprevalence, the results were non-significant (P > 
0.05), in correlation with age groups which was disagreed 
with by Smith, et al [40]. This is may be due to low 
differences in demographic distribution of the virus in our 
society compared to the other countries. 

Regarding the total W.B.Cs count; the current study agrees 
with Lakhan, et al, [41] who found normal W.B.Cs count in 
HSV-2 positive patients. On the other hand, Navaneethan, 
et al, [42] recorded a higher rate of decreased W.B.Cs in 
seropositive HSV-2 pregnant women. These differences 
may be due to the fact that pregnant women are particularly 
susceptible as immunological changes during pregnancy 
suppress T-cell mediated immunity promoting disseminated 
infection like HSV-2 hepatitis. 
 
The current study showed that the highest rate of normal 
ALC was found with all types of the anti-HSV-2 antibodies, 
while the highest rate of increased ALC was found with 
seropositive anti-HSV-2 (IgM & IgG together) antibodies. The 
HSV-2 is considered one of the infectious agents that lead to 
lymphocytosis and increase in the peripheral ALC[43,44]. 
Although lymphocytes increased during HSV-2 infections 
in pregnant women, the result was non-significant (P > 0.05) 
(as shown in Table 4). This may be due to the differences in 
kinetic responses of the lymphocyte cells in these pregnant 
women. In addition, these pregnant women may have other 
viral infections or hematological conditions that affect the 
response of the lymphocytes. These findings agree with 
Koelle, et al, [45] who recorded non-significant (P > 0.05) 
results regarding the relation of HSV-2 infection with 
lymphocytes count.

The present study showed that the highest rate of normal AEC 
was found with all types of the anti-HSV-2 antibodies, while 
the highest rate of increased AEC was found in pregnant 
women who were seropositive for anti-HSV-2-IgM antibodies. 
The result was significant (P < 0.05) (as shown in Table 5). 

O R I G I N A L CO N T R I B U T I O N A N D CL I N I C A L I N V E S T I G AT I O N
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The HSV-2 infection is associated with eosinophilia[46]. This 
may be attributed to the fact that HSV-2 causes severe itching 
when infecting immune-compromised individuals such as 
pregnant women leading to increase in the eosinophils count. 
This finding agrees with Tarkkanen, et al[47], who recorded 
high eosinophil count in relation with seropositive anti-HSV-
2 antibodies. Eosinophilia may be associated with HSV-2 
infections because of its effects on the skin causing rashes, on 
the eyes, on the genitalia and so on[48]. 

The IL-2 is a cytokine secreted by Th1 cells[49]. Although 
the current study showed that the highest rate of increased 
IL-2 was found with all types of the anti-HSV-2 antibodies, 
there were non-significant (P > 0.05) differences in the results 
in regards to the relation of IL-2 levels with the seropositive 
anti-HSV-2 antibodies in the pregnant women (as shown in 
Table 6). This agrees with Rushbrook, et al[50], who said that 
there was no relation between IL-2 levels and HSV-2 severity. 
In other studies using whole HSV antigen, adults who had 
a better IFN- response during genital HSV infection had 
a longer interval to recurrence, and recurrences have been 
associated with decreased IL-2 production induced by HSV 
antigen[51]. These differences in the results may be due to the 
differences in the ability of HSV-2 to switch the Th2 cells to 
Th1, the latter which are responsible for secreting of IL-2, in 
pregnant women. Besides, these women may have had other 
infections that led to the changes in IL-2 secretion, and as a 
result these infections led to the differences in the results that 
have been noted above.

The acquisition of genital herpes during pregnancy has been 
associated with spontaneous abortion, prematurity, and 
congenital and neonatal herpes[52]. The present study showed 
that the highest rate of seropositive anti-HSV-2 antibodies 
was found in pregnant women who have had no history of 
abortion, followed by those who had a history of one abortion 
and showed significant (P < 0.05) results in regards to the 
history of abortion with seropositive anti-HSV-2 antibodies 
(as shown in Table 7). This agrees with Kim, et al [53], who 
recorded significant difference in regards to HSV-2 infections 
with a history of abortion. 

Regarding the frequency and recurrent abortion due to HSV-
2 infection in pregnant women; the current study showed 
non-significant (P > 0.05) difference in number of abortions 
among single, twice, and three times or more of abortion 
frequency ( as shown in Table 7). This agrees with Jasim, et 
al[23] who observed a non-significant relation in regards to 
abortion frequency and seropositive anti-HSV-2 antibodies. 
These findings point to that acute infection or reactivation 
of latent infection of HSV-2 that may occur as a result of 
immune suppression or certain physiological changes in the 
body during pregnancy. 

Furthermore to have a safe pregnancy there has to be a switch 
from Th1 to Th2 and not the other way around, and this is due 
to the fact that Th1 cytokines are considered to be detrimental 
to pregnancy, via direct embryo toxic activity, or via damage 
to the placental trophoblast, or possibly by activating cells 
that are deleterious to the conceptus, whereas Th-2 cytokines 

may directly or indirectly contribute to the success of 
pregnancy by down regulating potential Th-1 reactivity[54]. 

The present study showed that the highest rate (77.78 %) of 
abortion was found in the first trimester of pregnancy, and 
the result was significant (P < 0.05) (as shown in Table 8). 
This agrees with Borhani, et al [55] who said; the danger 
of intrauterine HSV transmission is highest during the first 
trimester of gestation and it can lead to abortion, stillbirth 
and congenital anomalies. The differences in results may be 
due to some maternal infections, such as CMV, especially 
during the early gestation, which can result in fetal loss 
or malformations because the ability of the fetus to resist 
infectious organisms is limited and the fetal immune 
system is unable to prevent the dissemination of infectious 
organisms to various tissues. The fetus and/or neonate are 
infected predominantly by viral and also by bacterial and 
protozoal pathogens. Infections with various pathogens 
cause miscarriage or may lead to congenital anomalies in 
the fetus while others are associated with neonatal infectious 
morbidity[56].  
 
Conclusions 
The seroprevalence of HSV-2 was relatively high in pregnant 
women in Kirkuk city. Primary and re-infection of latency 
occurred at highest rate in age group 18-23 years old. 
Primary HSV-2 infection increases the AEC and IL-2 during 
pregnancy. The highest rate of abortion occurred during the 
first trimester of pregnancy in women with HSV-2. 
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