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Abstract: The HCMV is a widespread viral pathogen
characterized by strict host specificity and is limited to
humans. It has been described as an important
etiological agent of intrauterine infection in during the
pregnancy, which may lead to some serious results such
as miscarriage, cerebellar malformation stillbirth, and
fetus developmental retardation. The study carried out
in Kirkuk governorate from the December 2017 to May
2018 for study the relation of CD4 percentage and CRP
with HCMV seropositive pregnant women. The number
of pregnant women under study was two hundred
women attending to some private medical laboratories in
Kirkuk. The pregnant women were examined for the
seroprevalence of HCMV IgM and IgG antibodies by
using VIDAS technique. The results were (81 %), (9%)
and (6%) for HCMV-1gG, HCMV-IgM and for both 1gG
& IgM at the same time respectively. The highest rates
(41.66%) of decreased CD4 percentage were within
seropositive pregnant women for both 1gG & IgM at
same time, while the highest rates (16.66%)of CRP
positive were found within HCMV-IgM seropositive
group.
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1.INTRODUCTION

Human Cytomegalovirus (HCMV) is an enveloped DNA
virus and a member of the herpes family and beta herpes
subfamily [1]. The double-stranded DNA genome is
composed of 240 kilo base that code for more than 100
proteins [2]. The virus consists of a 64nm core which
enclosed by a 110nm icosahedral capsid consist of 162
capsomeres. A lipid bilayer envelope which surrounds a
poorly defined tegument that, in turn, surrounds the viral
capsid. The diameter of mature, enveloped viral particle
is about 200nm [3]. The HCMV consider as a commonest
viral infection during pregnancy, and as a major cause of
intrauterine and congenital infection. The most
consequence of a primary infection during pregnancy,
affecting newborns including; hearing loss, mental
retardation, and motor and cognitive impairment [4-7].

The natural HCMV infection is complex and
characterized by lifelong latency punctuated by episodes
of recurrent infection following the primary infection [8].
The effect for the fetus is even high and more serious
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when the mother has recently had infected and has not
developed any specific HCMV antibodies [9].

The cellular immune response against HCMV by different
components that originate from both the adaptive and
innate immune systems. The importance of the functional
capacity of the HCMV-specific T cells in response to the
virus directly (CD8+ and CD4+ T cells) lies in
demonstrating the extreme complexity and breadth of the
T cell responses that are elicited by the human host
response to natural infection [10-12].

The CD4 molecule is a 62 kDa glycoprotein that is found
on approximately 60% of peripheral blood T lymphocytes
and a variable percentage of monocytes. The CD4
molecule is responsible for the recognition of type Il
major histocompatibility antigens (MHC-II). The CDAT
cells function primarily as a helper or promoter of
immune functions through T cell-T cell, T cell-B cell and
T cell-macrophage interactions, that have an essential role
in regulation the immune response [13]. The CD4 T cells
are important in the induction and regulation of the
cellular immune response to pathogens during infection,
and an impaired HCMV-specific CD4 T cell immune
response has been correlated to the prolonged viral
secretion[14]. There is increasing data which emphasizes
a significant role for CD4 T cell responses in the control
of infection and these cells are likely to be important in
aiding control of HCMV [15,16].

The CD4 cell, a subset of T lymphocyte, is the most
important immune cell of the body to regulate human's
immune system. It's consider as a commander of all
immune cells, provides help and guidance to other cells,
thus enabling normal operations of immune system,
therefore it is called “Commander in Chief” of immune
system [17]. The C-Reactive Protein (CRP) consider as a
significant component of the innate immune system, acts
as an opsonin and activates the classical complement
pathway [18]. The CRP reflects a measure of the acute
phase response that plays a protective role against active
bacterial and viral infections and also been found to be
moderately elevated in the during herpesvirus infections
[19-23]. It is synthesized by hepatocytes in response to
factors released by adipocytes and is classified as an acute
phase protein on the basis of elevated plasma
concentration during the infection [24].



2.METHODS AND MATERIALS

A cross sectional study was carried out at Kirkuk
governorate from July 2017 to January 2018 for studying
the seroprevalence of HCMYV among pregnant women and
its relation to CD4 and CRP in 200 pregnant women whose
age ranges between18-42 years, attending some private
medical laboratories. Seven and half ml of blood was
collected by vein puncture using 10 ml disposable syringe
from each woman enrolled in this study. Blood samples
were placed into two sterile test tubes , in one of them 2.5
ml of blood was put in test tube containing anticoagulant
EDTA and Ilymphocyte isolated by ficoll
solution(FicollPaque PLUS ,From GE Healthcare Bio-
Sciences— Sweden) and putted in clear test tube labeled for
CD4 study by fluorescent microscope using CD4:FITC,
(from AbDSero Tec-MorphoSys United Kingdom) .The
second part of sample was 5ml placed in plane tubes left
for 30 minutes at 37 °C then were centrifuged at 3000 rpm
for 15 minutes then the clot removed and re-centrifuged
the remain for 10 minutes twice time and the obtained sera
aspirated and transferred into clean test tube. Label was
fixed on each test tube which then stored in deep freeze at
-20°C for late serological testing for detecting specific
HCMV-IgM and HCMV-IgG by using; VIDAS technique,
and for CRP test by latex agglutination test. A
computerized statistically analysis was performed using
Statistical Package for Science Services(SPSS)version 17,
Inc. USA. The comparison was carried out using of Chi-
square (X?) and Probability value (P). The P < 0.05 was
categorized as statistically significant (S), and less than
0.01 was considered as highly significant (H.S.) and
greater than 0.05 was considered as non-significant(N.S.).

3. RESULTS

A total 200 pregnant women were examined for the
seroprevalence of HCMV antibodies (HCMV- 1gG and
HCMV-IgM) by using VIDAS techniques. The
seroprevalence of HCMV- IgG, HCMV- IgM and both
HCMV- IgG /IgM seropositive at the same time were; 162
(81.00 %), 18 (9.00 %) and 12 (6.00 %) respectively,
while the rates among 110 control (non-pregnant women)
were 24(21.81%), 3(2.72%) and 2(1.81%) respectively as
shows in (Table 1).

Table (4) shows the relation of CRP with seroprevalence
of HCMV antibodies during the pregnancy, so the rates of
seronegative HCMV (pregnant women) and 81 time
respectively. While increased CD4 percentage seen only
in one HCMV- 1gG seropositive pregnant woman.

Table (3) shows the CD4 percentage in control groups; 8
HCMV seronegative (pregnant women) and 81 time
respectively.
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positive results of CRP test were 7.40% ,19.66% and
8.33% among HCMV-lIgG, HCMV- IgM and both
HCMV- IgG /IgM at the same time seropositive
respectively. Regarding to the Correlation of HCMV
antibodies with CD4 percentage and CRP test, the highest
rate of positive CRP was seen among pregnant with
HCMV seropositive with decreased the level of peripheral
CD4% as shown in table 5.

Table 1: Seroprevalence of HCMV antibodies among pregnant
women and control.

Seroprevalence of HCMV
antibodies
Seroprevalence
of HCMV
Lo Control group
antibodies P&%%;l::t (Non-pregnant
married women)
No. % No. %
IgM (-) and I1gG (+) 162 81.0 24 21.82
IgM (+) and 1gG (-) 18 9.0 3 2.73
IgM (+) and 1gG (+) 12 6.0 2 1.81
IgM (-) and 1gG (-) 8 4.0 81 73.64
Total 200 100 110 100
X?=168.166 P =0.0001 P<0.01 H.S.

Table 2: Relation of HCMV antibodies with CD4 Percentage.

Seropositive of HCMV antibodies

coa HCMV- 1gG | HEMV- || HCMV (g6
IgM & IgM)
percentage
No. | % [INO| o [NO] %
Normal 105 | g33 [ 11 | 611 7 | 583
(31-64 %) . . .
Increased
(More than 64 %) 1 0.6 0 0 0 0
Decreased
(Losctnan 10w || 26 | 160 || 7 | 388] 5 | 416
Total 162 100 18 | 100 || 12 100
X?=9.286 P =0.045 P <0.05 Significant




Table 3: Comparison the CD4 percentage of HCMV seropositive with seronegative groups.

Examined groups

CD4 [ Control groups
Percentage HCMYV Seropositive HCMV
results pregnant women _HCMV (Seronegative non-pregnant
(Seronegative pregnant women)
women)
No. % No. % No. %
Normal 153 79.68 8 100 79 97.60
Increased 1 0.53 0 0 1 1.20
Decreased 38 19.79 0 0 1 1.20
Total 192 100 8 100 81 100

X2=18.073 P =0.0012 P<0.01 H.S.

Table 4: Relation of HCMV antibodies with CRP.

Seropositive of HCMYV antibodies
CRP results HCMV- 1gG HCMV- IgM HCMV (IgG & IgM)
No. % No. % No. %
Positive 12 7.40 3 16.66 1 8.33
Negative 150 92.60 15 83.34 11 91.67
Total 162 100 18 100 12 100

X2=1.818 P=0.40 P >0.05 N.S.

Table 5: Correlation of HCMV antibodies with CD4 percentage and CRP.

HCMV antibodies Seropositive
CD4 CRP
Percentage | Test results HCMV- IgG HCMV- IgM HCMV (1gG & IgM)

No. % No. % No. %

Positive 6 4.44 1 9.09 0 0
Normal Negative 129 95.56 10 90.01 7 100
Total 135 100 11 100 7 100

Positive 0 0 0 0 0 0

Increased Negative 1 100 0 0 0 0

Total 1 100 0 0 0 0
Positive 6 23.07 2 28.57 1 25.0
Decreased Negative 20 66.93 5 71.43 4 75.0
Total 26 100 7 100 5 100
Total 162 100 18 100 12 100

X?=23860 P =0.0074 P <0.01 H.S.
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4. DISCUSSION

The HCMYV remains a major cause of congenital infection
and disease during pregnancy around the world1.HCMV
seroprevalence across the globe varies substantially both
between and within countries [25]. The lower
socioeconomic groups have a higher incidence of HCMV
exposure and resource-poor countries also have higher
seroprevalence levels of HCMV-1gG ranged from 84% to
100% [26].

In the presented study indicated the rate of HCMV- IgG
seropositive that that past infection among 200 pregnant
women was 162(81.0%) .Although the current study
recorded the rate of HCMV-IgG seroprevalence closed to
world seroprevalence range of HCMV-1gG 40% to 100%
, and slightly lower than levels of the ranges of poor
countries with regardless to different serological tests
used in this study , in addition the most previous studies
in Iraq and other countries used only ELISA technique for
HCMV in pregnant women , these studies showed
occasionally the same or close results, where lower than
recorded by other study in Iraq (Thi-Qar) revealed 90%,
in Egypt 96.0% ,in Nigeria 94.8% , in Iran 93.34 % and
in Singapore 87.0%, while higher than that recorded in
other countries ;in France 46.8%, in the United Kingdom
54.4% and in Australia 56.9%. Regarding to the rate of
HCMV- IgM that indicate the primary infection in the
present study the rates was 18(9.0%), also this finding was
close to world HCMV- IgM prevalence 0-10 %, but still
higher than recorded; where by others study in Irag
revealed 2.5%, while in Finland 4 % and in Australia
1.2% [25-32].

These different rates may be due to differences in
hygienic, socioeconomic, and cultural factors, also most
of these countries regarded as to developed countries.
Many studies from different countries indicated that the
seroprevalence of HCMV antibodies among women of
childbearing age in developing countries and in
populations with low socioeconomic status is generally
higher than that in developed countries[33].The variation
of results may attributed to the kinetics of anti-HCMV-
IgM responses during the primary infection which vary
greatly among individuals ,also this variation may be due
to variability of viral accessibility and its circulation rate
in the community.

Considering the rate of both HCMV- IgG and HCMV-
IgM seropositive at same time in pregnant women that
indicate re-infection or sub-acute infection the presented
study revealed 12(6.0%) seropositive among the total 200
examined pregnant women , so this result were close to
that recorded ; in Iraq which revealed 6.4 % ,while in
Australia 4.2% , and lower than recorded by other studies
as in Iran (8.0% ), while higher than reported in Turkey
(1.9%) and in Italy( 0.9 %)[25-32,34,35].This variation in
results may be due to follow or ignorance the right rules
of health to limit the infection again or re-exposure to
infected people or their excretion, which considered as the
most important modes of HCMV transmission.

In comparison, the rates of HCMV antibodies among
pregnant women and control group (non-pregnant
women) the rates were relatively higher in pregnant
women with highly significant relation P<0.01 as shown
in (table 1), this finding may due the immunological and
physiological with hormonal imbalance increasing
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susceptibility of pregnant women to infecting by
microorganism especially HCMV.

The HCMV infects the majority of human population in
their life time and triggers strong immune responses from
all arms of the immune system characterized by a
dynamic, life-long interaction that the host immune
responses, particularly T-cells, restrain viral replication
and prevent the disease. T lymphocytes is critical for
protection from active HCMV infection [36,37].

The current study revealed that the rate of CD4 percentage
decreased among HCMV seropositive pregnant women
with different rates depending on the antibody type ,so the
highest rate of decreased seen within seropaositive group
for both HCMV-IgM and 1gG at the same time were
41.66% with significant relation P<0.05 as shown in
(table 2), also in comparison the rates with seronegative
groups this study revealed highly significant relation
P<0.01 , which the higher rates of CD4 percentage were
within normal rates among most seronegative groups.
This finding may due the effect of HCMV to stimulate the
immune system and evading by modulation this system
through prevent production and differentiation of
important immune cells especially T-cells that
differentiate to CD4. When the human body is invaded by
bacteria or virus, or its immune system is misbalanced,
CD4 percentage will fluctuate significantly, thus directly
reflecting human body's immune status [17].

The percentages of CD markers are of great importance in
the clinical diagnosis, disease progression monitoring and
efficacy evaluations of diseases as viral infection
including cytomegalovirus. Any alteration in any
parameter of the immune system can affect the health of
the pregnant woman as well as the outcome of pregnancy.
Thus, the immune status of the mother plays an important
role in this process [38]. Regarding the effect of these CD
markers on some cytokines, ithas been reported that
cytokines play an important role in success and failure of
pregnancy [39]. Cytokines are immunomodulatory
proteins representing a group of proteins and peptides that
are used in organisms as signaling compounds allowing
communication between the cells. They are particularly
important in both innate and adaptive immune responses.
Due to their central role in the immune system, cytokines
are involved in a variety of immunological, inflammatory
and infectious disease [40].

The HCMV is a common viral infection among pregnant
women and in addition their effect of pregnancy and the
fetus, which may be a cause of systemic inflammation.
The interleukin-6 (IL-6) is mainly produced by circulating
and peripheral cells and induces the hepatic to synthesis
the CRP [41].

The current study indicated that rate of positive results of
CRP test among HCMV seropositive pregnant women
were ranged from 7.40% to 16.66% among all
seropositive state , so the highest rate of positive was
among HCMV-IgM seropositive group with non-
significant relation P>0.05 as shown in (table 4), while
in regard to the correlation of CRP with CD4 percentage
among HCMV seropositive pregnant women the present
study indicated the highest rates of positive CRP ranged
from 23.07% to 28.57% within decreased CD4 percentage
groups with highly significant relation P<0.01 as shown
in (table 5). These findings may due to the effect of
HCMV during the infection induce CRP through systemic



inflammation and mainly when depressed the rates of
peripheral CD4 count.

The CRP expression is assumed to be restricted mainly to
the liver where produced under the control of various pro-
inflammatory cytokines including IL-6, so the IL-6 has
escorta HCMV replication and could a favor for CRP
production in the liver during HCMV-infection and the
CRP levels were increased. Therefore, the HCMV
infection is strongly associated with high CRP levels as a
marker of underlying inflammation in individuals [41-
44].

Higher CRP concentrations have been associated with
lower peripheral CD4 counts and many studies have
revealed a significant association between increased CRP
concentration and some viral infection, so the clinically
elevated CRP concentration was significantly associated
with reduced mortality risk of infection [45]. Moreover,
the HCMV may mediate inflammatory responses, so the
HCMV  antibodies  up-regulation may increase
inflammatory cytokines and elevated levels of CRP [46].

5. CONCLUSION

The presented study concluded the rate of HCMV
seroprevalence among pregnant women was high and
relatively HCMV-IgG higher than HCMV-IgM, so the
peripheral CD4 percentage decrease during HCMV
infection and the ability of HCMV to act a systemic
inflammatory causative to induce CRP production, with
highly significant correlation in decreasing the CD4
percentage during HCMYV infection in pregnancy.
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