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Abstract— The CMV is a member of the order Herpesvirales, family
Herpesviridae, and genus Beta-herpesvirinae, it is one of eight herpes
viruses known to infect humans and is one of the most common
congenital infections that complicate pregnancies and the well-being
of newborns. The present study is a cross sectional study conducted
in Benghazi / Libya over a period of (January-December) 2022 to
estimate the prevalence of CMV-IgG and CMV-IgM in 150
pregnant Libyan women, with age range between 18-46 years old
(mean ag 28.73) at any gestational period attending Benghazi medical
center and Al-kish polyclinic, demographic and historical data like
age, gestational period, parity, number of abortions, past surgery and
gravidity, were collected by well structured data collection sheet. The
sera were obtained from the blood samples, IgG, IgM antibodies were
quantified by Elecsys according to the manufacturer instructions.
Obtained results were analyzed using the appropriate statistical
analysis. The results of CMV seroprevalence revealed that, 42 % of
study subjects had exposed to CMV infection at some point of their
life, and may also had be latent infection, 34% of study subjects were
susceptible to infection with CMV, 24% had acute or recent infection.
A significant association between CMV, age and education levels,
55.56 % of pregnant women with high education level showed recent
or reactive state, 41.18% were susceptible to infection, while 33.33%
showed previous or latent infection. There was a highly significant
association between CMV seroprevalence and residence, pregnant
women living in urban areas, had more recent or reactive infection
and higher susceptibility to infection in the future than those living in
rural regions. Parity was a significantly associated with CMV
seroprevalence, multi-parity women showed more reactive or recent
CMV infection, no significant association of CMV seroprevalence
and gestational age of pregnant women was found, no significant
association of these characters and CMV seroprevalence.
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I. INTRODUCTION

Human cytomegalovirus (CMV; also known as human
herpesvirus 5) is is a double-stranded DNA virus, it is the
prototype member of the Betaherpesvirinae. Like all
herpesviruses, it establishes latency and persists for the life of

the individual. Infection with CMV is common throughout the
globe (Zuhair et al., 2019). The proportion of adults with
specific IgG antibodies approximates to 60% in developed
countries and more than 90% in many developing countries
(Zuhair et al., 2019). Infection is more common in those from
lower socio-economic groups and from non-Caucasian
backgrounds (Pembrey et al., 2013). Children born in the UK
to women who have moved from high-risk countries have the
lowered risk of their adopted country (Pembrey et al., 2017).
The saliva and urine of young children are major sources of
virus, especially for those with child caring responsibilities
(Staras et al., 2008). CMV is not highly contagious, with a
basic reproductive number of ~1.7–2.4 (Mayer et al., 2017). It
can also be spread sexually, by transfusion of whole blood or
by organ transplantation (Atabani et al., 2012). It is important
to note that there are usually no symptoms associated with
CMV infection, except for occasional cases of infectious
mononucleosis. This is because a robust immune response to
CMV normally prevents the high viral loads required to cause
the end organ disease (EOD) seen in immunocompromised
individuals. However, despite the absence of overt symptoms,
there is evidence that infected individuals may have long-term
adverse outcomes related to induction of a chronic
inflammatory cell-mediated immune response to this
apparently innocuous virus (indirect effects) (Griffiths, 2020).
The natural history of CMV infection is complex, with three
different subtypes of infection (Atabani et al., 2012). Primary
infection occurs when an individual with no immunity against
this virus becomes infected for the first time. Afterwards, the
virus establishes latency from which it may reactivate (second
type of infection). The third type of infection is called
reinfection when contact with an infectious individual results
in superinfection of someone who has already been infected,
despite their possession of natural immunity (Atabani et al.,
2012). Any of these three subtypes of infection can complicate
pregnancy, making CMV the commonest cause of congenital
infection (Cannon & Davis, 2005). It is also the most common
and the most serious opportunistic infection after solid organ
transplantation (SOT) or haematopoietic stem cell
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transplantation (SCT) and remains an important opportunistic
infection in individuals with HIV (Atabani et al., 2012).
However, early diagnosis and proper management are crucial
in immunosuppressed patients during pregnancy and in the
postnatal period (Bennett, et al., 2015). If primary CMV
infection occurs periconceptionally or in the first trimester of
pregnancy, it can impact fetal development and result in
severe abnormalities, known as a congenital CMV infection
(Pass & Arav-Boger, 2018). The diagnosis of both maternal
and fetal infections is often a challenge and can be established
directly or indirectly. The serum testing of the mother is
highly important and can predict fetal infection (Saldan, et al.,
2017). The direct detection of CMV from the amniotic fluid of
fetal blood may put the fetus at risk, while imaging findings
are not pathognomonic for CMV fetal infection. Most frequent
anomalies are cranial, but extracranial findings may also relate
to viral infection. Cranial anomalies, especially microcephaly
and ventriculomegaly, are associated with a poor postnatal
prognosis (Boucoiran et al., 2021). Congenital CMV infection
is considered the most common non-genetic cause of fetal
sensorineural hearing loss (Liu et al., 2021). Both the level of
fetal transmission and severity of the disease can be lowered
with proper intrapartum and postpartum therapies, such as
immunoglobulins and antiviral administration to the mother
and fetus during pregnancy and in the postpartum period
(Kagan & Hamprecht, 2017). This review aimed to shed light
on the state-of-the-art methods for the prevention, prenatal
diagnosis, and management of congenital CMV infection.

A. Aims of work:
1. To evaluate the seroprevalence of Cytomegalovirus

among pregnant women.
2. To evaluate the relation between CMV

seroprevalence, age, education level, residence, parity
and gestational period.

3. To evaluate the relation between CMV
seroprevalence and obstetrical parameters.

II. METHODS AND MATERIALS

A. Study location and design:
The present study is a cross sectional study conducted in
Benghazi / Libya over a period of (January-December) 2022
to estimate the prevalence of CMV-IgG and CMV-IgM in
150 pregnant Libyan women, with age range between 18-46
years old (mean age= 28.8) at any gestational period attending
Benghazi medical center and Al-kish polyclinic, demographic
and historical data like age, gestational period, parity, number
of abortions, past surgery, receiving blood transfusion and
gravidity, were collected by well-structured data collection
sheet.

B. Ethical Approval:
The data collection sheet was signed by patients who
previously informed about the research purpose. Approvals
also obtained from the medical affairs of both BMC and Al-
kish center before beginning of the study.

C. Sample collection and processing:
Three milliliters of direct veinus blood was collected under
aseptic technique into K3EDTA vacuum blood collection
tubes, carefully labeled and allowed to clot at room
temperature, then transferred to the laboratory in a cold chain.
The blood was centrifuged at 3000rpm for 5 minutes. The
supernatant sera obtained after centrifugation were carefully
collected into labeled tubes using pasture pipette and
refrigerated until IgG, IgM antibodies were quantified by
Elecsys in Al saleem laboratory.

Fig. (I): Sample collection and processing.

D. Detection of anti-CMV IgG and IgM antibodies:
Serologic tests that detect CMV antibodies (IgM and IgG
antibody to CMV) are widely available from commercial
laboratories. A positive test for CMV IgG indicates that a
person was infected with CMV at some time during their life,
but does not indicate when a person was infected. This applies
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for persons ≥12 months of age when maternal antibodies are
no longer present. Measurement of CMV IgG in paired
samples taken one to three months apart can be used to
diagnose primary infection; seroconversion (1st sample IgG
negative, 2nd sample IgG positive) is clear evidence for recent
primary infection. The presence of CMV IgM cannot be used
by itself to diagnose primary CMV infection because IgM can
also be present during secondary CMV infection, which
includes reinfection with a different strain or reactivation of
latent CMV acquired in the past. IgM positive results in
combination with low IgG avidity results are considered
reliable evidence for primary infection. An algorithm for
immuodiagnosis of CMV infection during pregnancy is shown
in the figure (3-1) according to the following publications:
(Guerra et al., 2007; Duff, 2007; Saldan et al., 2017).

Fig. (II): Proposed diagnostic algorithm for CMV serology
screening in pregnant women (Saldan et al., 2017).

E. Detection of anti-CMV IgG and IgM by Elecsys:
Elecsys devices is a full automated devices based on the
electro chemiluminescence immunoassay “ECLIA” technique
intended for use on the cobas e 801 immunoassay analyzer.
Roche Diagnostics, Inc. Immunoassay for the in vitro
qualitative detection of IgM and IgG antibodies to CMV in
human serum, lithium- heparin plasma, K2-EDTA plasma,
and K3-EDTA plasma. The test is intended as an aid in the
diagnosis of recent or current CMV infection in individuals for

which a CMV IgM and IgG tests was ordered, including
pregnant women.

F. Detection of CMV IgG :
Principle:
Detection of CMV IgG by Elecsys depend on sandwich
ELISA principle. The total duration of assay: 18 minutes.1st
incubation: 12 μL of sample, biotinylated recombinant
CMV- specific antigens, and CMV- specific recombinant
antigens labeled with a ruthenium complexa) form a sandwich
complex. 2nd incubation: After addition of streptavidin-coated
microparticles, the complex becomes bound to the solid phase
via interaction of biotin and streptavidin. The reaction mixture
is aspirated into the measuring cell where the microparticles
are magnetically captured onto the surface of the electrode.
Unbound substances are then removed with ProCell II M.
Application of a voltage to the electrode then induces
chemiluminescent emission which is measured by a
photomultiplier. Results are determined via a calibration curve
which is instrument specifically generated by 2- point
calibration and a master curve provided via the cobas link.
Reagents provided:

1. The cobas pack (M, R1, R2).
a. M -Streptavidin-coated microparticles
b. R1- CMV-Ag~biotin.
c. R2 -CMV-Ag~Ru(bpy)32+ .
2. CMVIGG Cal-1 Negative calibrator 1
3. CMVIGG Cal-2 Positive calibrator 2

Assay procedure:
1. During the first incubation, 6 μL of sample were

automatically prediluted 1:20 with diluent (Diluent
Universal). Biotinylated monoclonal anti-human IgG
specific antibodies were also added.

2. During the second incubation, CMV-specific
recombinant antigen labeled with a ruthenium
complex and streptavidin-coated microparticles were
added. Anti-CMV IgG antibodies present in the
sample reacted with the ruthenium-labeled CMV-
specific recombinant antigen. The complex became
bounded to the solid phase via interaction of biotin
with streptavidin.

3. The reaction mixture was aspirated into the
measuring cell where the microparticles were
magnetically captured onto the surface of the
electrode. Unbounded substances were then removed
with ProCell II M. Application of a voltage to the
electrode then induces chemiluminescent emission
which was measured by a photomultiplier.

4. The analyzer automatically calculated the cutoff
based on the measurement of Calibrator 1 and
Calibrator 2.
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Results interpretation:

The result of the samples was given either as reactive,
borderline, or non-reactive as well as in the form of a cutoff
index (signal of sample/cutoff)(COI) as shown in table (I).

Fig. (III): Elecsys CMV IgG kit.

Table (I) Results interpretation of CMV IgG test.

Numeric
result

Result
message

Interpretation/further steps

< 0.5 U/ml Non-
reactive

Not infected with CMV and
therefore susceptible to primary
infection.

≥ 0.5 to < 1.0
U/ml Borderline

Samples should be retested. In
case the result is still borderline,
a second sample should be
collected (e.g. within 2 weeks)
and testing should be repeated.

≥ 1.0 U/ml Reactive

Positive for CMV IgG-specific
antibodies indicating either
acute or past infection. Such
individuals are potentially at
risk of transmitting the virus
(e.g. mother to fetus) but are at
current not necessarily
contagious.

G. Detection of CMV IgM:
Test principle:

The Elecsys CMV IgM immunoassay is based on the m-
Capture test format. During the first incubation step,

biotinylated monoclonal anti-h-IgM-specific antibodies binds
specifically to IgM the diluted test specimen. CMV-specific
recombinant antigen labeled with a ruthenium complex and
streptavidin-coated microparticles are then added for the
second incubation. Anti-CMV IgM antibodies present in the
sample react with the ruthenium-labeled CMV-specific
recombinant antigen. The complex becomes bound to the solid
phase via interaction of biotin with streptavidin. The reaction
mixture is aspirated into the measuring cell where the
microparticles are magnetically captured onto the surface of
the electrode. Unbound substances are then removed with
ProCell II M. Application of a voltage to the electrode then
induces chemiluminescent emission which is measured by a
photomultiplier.

Reagents provided

The following reagents are provided in the Elecsys CMV IgM
assay kit:

1. THE REAGENT RACK PACK (COBAS E PACK)
CONSISTS OF REAGENTS (M, R1, AND R2)

2. M: STREPTAVIDIN-COATED MICROPARTICLES.

3. R1: ANTI-H-IGM-AB~BIOTIN,

4. R2: CMV-AG~RU(BPY).

5. CMVIGM CAL1: NEGATIVE CALIBRATOR 1.

6. CMVIGM CAL2: POSITIVE CALIBRATOR 2.
Assay steps:

1. During the first incubation, 6 μL of sample were
automatically prediluted 1:20 with diluent (Diluent
Universal). Biotinylated monoclonal anti-human IgM
specific antibodies was also added.

2. During the second incubation, CMV-specific
recombinant antigen labeled with a ruthenium
complex and streptavidin-coated microparticles were
added. Anti-CMV IgM antibodies present in the
sample react with the ruthenium-labeled CMV-
specific recombinant antigen. The complex became
bounded to the solid phase via interaction of biotin
with streptavidin.

3. The reaction mixture was aspirated into the
measuring cell where the microp articles were
magnetically captured onto the surface of the
electrode. Unbound substances were then removed
with ProCell II M. Application of a voltage to the
electrode then induced chemiluminescent emission
which is measured by a photomultiplier.
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4. The analyzer automatically calculated the cutoff
based on the measurement of Calibrator 1 and
Calibrator 2.

Interpretation of Results:

The result of the samples is given either as reactive, borderline,
or non-reactive as well as in the form of a cutoff index (signal
of sample/cutoff)(COI) as shown in Table (II).

Fig. (IV) Elecsys CMV IgM package

Table (II) Results interpretation of CMV IgM test

Numeric
Result

Result
Message

Interpretation/Further
Steps

COI < 0.7 Non-
reactive

CMV IgM-specific
antibodies not detected.

0.7 > COI >
1.0 Borderline

Re-test the sample. If the
result is indeterminate
(borderline), collect and test a
second sample within the
following 2 weeks.

COI > 1.0 Reactive CMV IgM-specific
antibodies detected.

Fig (V) Elecsys analyzer (Roche Diagnostics)

H. Statistical analysis:
Data collected by questionnaire, results of the laboratory
analysis were summarized in an excel sheet and after entering
all data the collected information were validated by
comparison and manual checking with the original paper form
data were exported to SPSS for statistical analysis to explore
the seroprevalence of IgG and IgM and its association with
other factors. Data were analyzed using SPSS software (social
package statistic software, version 22), cross-tabulation and
spearman correlation tests, were applied to explore the
prevalence of CMV and its association with other factors
significance was accepted at P-values below 0.05 the
confidence interval was set at 95%.

III.RESULTS AND DISCUSSION

A. Evaluation of descriptive data of pregnant women:

Data collected through interviewer administered
questionnaires during the study, were derived the
demographic data of respondents shown in the table (III)
below showed that from the 150 pregnant women sampled in
the study had a mean age of (28.73 ±7.476) years. On the level
of education about 41.3 (62) reached tertiary education, 40%
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(60) had secondary level education, and about 18.7 % (28) had
primary education level. Concerning parity status about 20%
(30) had not given birth prior to the study, 20% (30) had
conceived once, 23.33% (35) had conceived twice, 36.67%
(55) had conceived three or more than three times.
Concerning number of abortions about 68% (102) women had
no abortions, 24% (36%) experienced one abortion, and 8%
(12) had two or more abortions. Concerning the living
environment, about 86% (129) were living in urban places
while about 14% (21) were living in rural places, table (4-1)
summarizes the results of the demographic and clinical
findings of 150 pregnant women.

Table (III): Summery of demographic and clinical findings of
150 pregnant women.

PercentFrequencyIndicators

Age

13.33%20< 20

46.67%7020-29

32%4830-39

8%12> 40
Education level

18.7%28Primary

40%60Secondary

41.3%62High School

Residence

86%129Urban

14%21Rural

Parity interval

20%30No birth

20%30Once

23.33%35Twice

36.67%55Multi-parity
Gestational age

15.3%23First trimester

42%63Second trimester

42.7%64Third trimester

B.Seroprevalence of HCV in pregnant women:

Laboratory results of the blood samples which were collected
from the 150 pregnant women in the study were tested for the
presence of anti-CMV IgG showed about 34% (51 subjects)
had undetectable IgG, about 22.67% (34 subjects) showed

borderline results, while 43.33% (65 subjects), showed
detectable IgG. Regarding the results of anti-HCV IgM
antibodies of 150 pregnant women showed 76% (114 of the
subjects) had undetectable IgM, while about 20 % (30 subjects)
showed borderline results, only 4% (6 subjects) were positive
to IgM antibodies, as shown in table (IV) and figure (VI).
The net results of CMV seroprevalence revealed that, 42 % of
study subjects had exposed to CMV infection at some point of
their life, and may also had be latent infection, 34% of study
subjects were susceptible to infection with CMV, 24% had
acute or recent infection, the distribution of study subjects
according to CMV infection categories are described in table
(V) and figure (VII).

Table (IV): Distribution of study subjects according to CMV
seroprevalence

Categories N Percent
IgG

Positive 65 43.33%
Borderline 34 22.67%
Negative 51 34%
Total 150 100%

IgM
Positive 6 4%

Borderline 30 20%
Negative 114 76%
Total 150 100%

Fig. (VI): Distribution of study subjects according to CMV
seroprevalence
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Table (V): Distribution of study subjects according to CMV
infection categories.

Fig. (VII): Distribution of study subjects according to CMV
infection categories

CMV Seroprevalence and age:

A significant association between CMV and age (p-value
0.034), age group 30-39 showed higher seroprevalence, age
group above 40 years showed less seroprevalence, while
women of age 20-29 were at risk of primary infection.

Table (VI): The CMV seroprevalence according to age
groups.

Fig.(VIII): The CMV seroprevalence according to age groups.

CMV Seroprevalence and education level:

Regarding the education level of the study subjects, a
significant association between the CMV seroprevalence and
education levels (p-value 0.049), 55.56 % of pregnant women
with high education level showed recent or reactive state,
41.18% were susceptible to infection. While 33.33% showed
previous or latent infection.

Table (VII): The CMV seroprevalence according to education
level

Category Education level

Elementary Secondary High Total

Previous/Latent 8 (12.7%) 34
(53.97%)

21
(33.33%)

63
(100%)

Susceptible 10 (19.61%) 20
(39.22%)

21
(41.18%)

51
(100%)

Reactive/Recent 10 (27.78%) 6 (16.67%) 20
(55.56%)

36
(100%)

p-value=0.049 r=0.54

Categories Seroprevalence N. Percent

Previous/
Latent

Negative IgM and positive
IgG 63 42%

Susceptible Negative or borderline IgM
and negative IgG 51 34%

Reactive/
Recent

Positive or borderline IgM
and positive IgG 36 24%

Age groups

Total> 4030-3920-29< 20
Category

63
(100%)

2
(3.2
%)

24
(38.1%)

32
(50.8%)

5
(7.9%)%

Previous
/ Latent

51
(100%)

4
(7.84

12
(23.53%

30
(58.82%)

5
(9.8%)

Susceptible

36
(100%)

6
(16.6
7%)

12
(33.33%

)

8
(22.22%)

10
(27.78%)

Reactive/
Recent

150
(100%)

12
(100
%)

48
(100%)

70
(100%)

20
(100%)

Total
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Fig. (IX): The CMV seroprevalence according to education
level

CMV Seroprevalence and Residence:

There was a highly significant association between CMV
seroprevalence and residence (p-value 0.02), pregnant women
living in urban areas, had more recent or reactive infection and
higher susceptibility to infection in the future than those living
in rural regions.

Table (VIII): CMV Seroprevalence according to residence.

Fig. (X): CMV Seroprevalence according to residence.

CMV Seroprevalence and parity:
As shown in the table (IX), Parity was a significantly
associated with CMV seroprevalence, p-value 0.03, multi-
parity women showed more reactive or recent CMV infection .

Table (IX): CMV Seroprevalence according to parity.

Category
Parity

No birth Once Twice Multi-
parity

Total

Previous/
Latent

9
(14.29%)

15
(23.81%)

17
(26.98

22
(34.92%)

63
(100%)

Susceptible 18
(35.29%)

9
(17.65%)

16
(31.37

8
(15.69%)

51
(100%)

Reactive/
Recent

3
(8.33%)

6
(16.67%)

2
(5.56

25
(69.44%)

36
(100%)

r= 0.72 p-value 0.03

Category Residence

Urban Rural Total

Previous/Latent 53 (84.13%) 10 (15.87%) 63 (100%)

Susceptible 45 (88.24%) 6 (11.76%) 51 (100%)

Reactive/Recent 31 (86.11%) 5 (13.89%) 36 (100%)

p-value 0.002 r=0.87
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FIG (X): CMV Seroprevalence according to parity.

CMV Seroprevalence and gestational age:

By evaluating CMV seroprevalnce according to gestational
age, no significant association of CMV seroprevalence and
gestational age of pregnant women was found p- value
(0.067).

Table (X): Seroprevalence according to gestational age.

Category Gestational age

First
trimester

Second
trimester

Third
trimester

Total

Previous/
Latent

13
(20.63%)

21
(33.33%)

29
(46.03%)

63
(100%)

Susceptible 6
(11.76%)

25
(49.02%)

20
(39.22%)

51
(100%)

Reactive/
Recent

4
(11.11%)

17
(47.22%)

15
(41.67%)

36
(100%)

r= 0.054 p-value 0.067

Fig. (XI): Seroprevalence according to gestational age.

CMV Seroprevalence and number of abortions:

Regarding the obstetrical characteristic of the pregnant women,
no significant association of these characters and CMV
seroprevalence p-value > 0.05.

Table (XI): CMV Seroprevalence according to number of
abortions

Obstetrical characteristics
Category Yes No Total

Preterm Deliveries
Previous/Latent 1 62 63
Susceptible 5 46 51

Reactive/Recent 3 33 36
r= 0.044 p-value 0.3

Abortion (Miscarriage)
Previous/Latent 3 60 63
Susceptible 3 48 51 (100%)

Reactive/Recent 2 34 36 (100%)
r= 0.032 p-value 0.2

Stillbirths
Previous/Latent 1 62 63 (100%)
Susceptible 1 50 51 (100%)

Reactive/Recent 1 35 36 (100%)
r= 0.079 p-value 0.097

Malformed Children
Previous/Latent 0 63 63 (100%)
Susceptible 0 51 51 (100%)

Reactive/Recent 1 35 36 (100%)
r= 0.09 p-value 0.08

Primary human cytomegalovirus (CMV) infection during
pregnancy is a major cause of congenital malformation, and
can result in significant perinatal morbidity and health care
expense complicates approximately 1% of all live births.
Primary maternal CMV infection carries a 30% to 40% risk of
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vertical transmission to the fetus. Although existing data
suggest a benefit to HIG prophylaxis, additional clinical trials
are needed to confirm these observations. Until then, the use
of HIG and other antiviral agents for treatment remains
experimental. In the absence of proven therapies for
congenital CMV infection, prevention is critical. Most
importantly, patients, especially those exposed to young
children, should be counseled about the importance of careful
hand hygiene practices, an intervention that has been proven
to decrease the risk of primary CMV infection and subsequent
fetal transmission (Carlson et al., 2010). The risk of CMV
infection is increased in children of mothers with confirmed
seroconversion of anti-CMV IgM/IgG antibodies during
pregnancy; however, the serological status of the
contraceptive period is sporadically known. The present study
was performed to investigate the seroprevalence and correlates
of CMV infection in pregnant women in Benghazi/Libya. The
results of the study demonstrated low seroprevalence of IgG.
the overall prevalence of Anti- CMV IgG antibodies in
pregnant women was only (43.3%) who were infected some
time in their life and recovered from the primary infection,
other past literature showed higher prevalence, studies
conducted in Egypt (Kamel et al., 2014), Bahrain (AlKhawaja
et al., 2011), Iraq (AL‒Jurani, 2014) and Turkey (Parlak et al.,
2015) showed 100%, Palestine (99.6%) (Neirukh et al., 2013);
Sudan (97.5%), (Khairi et al., 2013); Tunisia (96.3%)
(Hannachi et al., 2011); Yemen (98.7%)(Alghalibi et al., 2016)
and Iran (98.8%) (Josheghani et al., 2015). The results of IgG
seroprevalence were comparable to reports conducted in
England (49%) (Pembrey et al., 2013), France (43.7%)
(N’Diaye et al., 2014) and Belgium (30.2%) (Leuridan et al.,
2012). The prevalence of CMV infection observed in this
study was different to that reported in other developing
communities but comparable to that reported in developed
communities. This may be attributed to the inclusion of CMV
screening among the antenatal profile tests and better hygienic
standards (Guerra et al., 2007). About 22.67% had borderline
results these cases needed more investigations, while
34.33%who were never infected with CMV during their lives
and they are susceptible for CMV primary infection during the
pregnancy and must undergo routine screening for CMV
antibodies during pregnancy. Following an initial CMV
infection, the host begins to produce IgG antibodies to the
virus within 1–2 weeks, and the production of CMV-specific
IgG antibodies continues lifelong (Schultz & Chandler, 1991).
The most straightforward confirmation of primary CMV
infection is determined based on findings of CMV-IgG
seroconversion (i.e., conversion from negative to positive
CMV-IgG antibody test findings).

In a pregnant woman, the detection of CMV-IgG
seroconversion is possible with paired of serum samples that
can be used to identify infections based on pinpoint blood
samples that are collected preconceptionally and during
pregnancy (Rajasekariah et al., 2013). However, such matched
tests are rarely available during pregnancy. Moreover, in many

countries, preconception serological screening for CMV is not
recommended due to practical health-economics-related
reasons or the uncertainty of serological testing (Rawlinson et
al., 2017). Furthermore, seronegative women require periodic
serological testing to detect seroconversion. A reassessment of
CMV-IgG findings is usually performed early in the second
trimester in order to detect cases of seroconversion.
Reassessments are performed at least once during the third
trimester (at 35–37 weeks of gestation) to identify neonates
who are at risk of congenital CMV infection in cases of late
seroconversion. Laboratory results of the blood samples which
were collected from the 150 pregnant women in the study
were tested for the presence of antibodies (CMV IgM) showed
76% of the cases had undetectable IgM and about 20 %
showed borderline results and about 4% were seropositive to
CMV IgM. The presence of CMV IgM cannot be used by
itself to diagnose primary CMV infection because IgM can
also be present during secondary CMV infection, which
includes reinfection with a different strain or reactivation of
latent CMV acquired in the past, borderline results needed
more investigation our results were much different from
previous literature, CMV IgM seropevalence recorded by
Bagheri et al., (2012) was (2.5%), Umeh et al., (2015) (3.5%),
De Paschale et al., (2009) (0.8 %) Kamel et al., (2014). In
other literature Bagheri et al., (2012) the majority of pregnant
women (72.1%) were positive for CMV IgG and 2.5% were
positive for CMV IgM. In Palestine Al-Hindi et al., (2010)
the anti-CMV IgM was 6% among pregnant females, whereas
in Turkey Uyar et al., (2008), the positivity for anti-CMV IgG
antibody was 97.3%, while 1% were positive for anti-CMV
IgM. CMV total IgG antibodies were found in 92.1% in Saudi
Arabia (Ghazi et al., 2002). CMV-IgM antibodies are
generated following a primary CMV infection. More
specifically, when examining CMV-IgM kinetics following a
primary infection, peak levels are seen within the first 1–3
months, after which IgM titers decrease sharply within 2–3
months after the onset of infection and fall below the threshold
of detection within 12 months (Revello & Gerna, 2002).
Therefore, a diagnosis of primary CMV infection in pregnant
women is most often based on a positive CMV-IgM antibody
test, and the transient presence of specific IgM antibodies has
long been used as a diagnostic marker for primary CMV
infection. Sonoyama et al. reported that the probability of
congenital CMV infection was appropriately 60% when
pregnant women had positive CMV-IgM findings and fetal
abnormalities on ultrasound (Sonoyama et l., 2012). However,
the presence of CMV-IgM antibodies is not unique to primary
CMV infections since assays for IgM antibodies lack
specificity for primary infections. The CMV-IgM antibody has
a high false-positive rate with regard to primary infections;
<30% of pregnant women with positive IgM antibodies are
determined to have a primary CMV infection (Lazzarotto et al.,
2008). Although the frequency is less than 10%, CMV-
specific IgM production occurs during non-primary infections
(Revello & Gerna, 2002). Moreover, CMV-IgM antibodies
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may be produced during reactivation or reinfection and may
persist for more than a year following an acute primary
infection (Lazzarotto et al., 2011). Association of IgG
seropositivity with different obstetrical and medical
parameters also evaluated by correlation test. A significant
association of age with CMV IgG was found, a higher
seroprevalence was demonstrated in elder pregnant women of
30- 39 years old, women above 40 years showed less
seroprevalence, while women of age 20-29 were at risk of
primary infection. This could be because as women age, their
interactions and encounters with risk factors increase (Kolo et
al., 2013), many other investigators observed that, elder
women were at higher risk of CMV infection Tookey et al.,
(1992), Bate et al., (2010), Hoshiba et al., (1998) Other
investigators Hamdan et al., (2011), Kamel et al.,(2014), De
Paschale et al., (2009) demonstrated no significant differences
in CMV IgG seroprevalence in different age groups. Illiteracy
and low education levels were previously observed as risk
factors for increased susceptibility to CMV infection, perhaps
through direct contact with contagious secretions from their
own children and poor hygiene practiced by these
women (Walmus et al., 1988; Bate et al., 2004; Kramer et al.,
2006; Dowd et al., 2008). In this study, CMV seroprevalence
were significantly associated with high education level among
pregnant women compared t low and intermediate education
levels, this finding was inconsistent with that reported for
other studies (Kombich et al., 2012; Kolo et al., 2013;
Aljumaili et al., 2014; Alghalibi, et al., 2016).

In the current findings CMV infection was more
predominant in urban women which agree with (Aljumaili et
al., 2014) and this finding was not consistent with previously
reported studies (GratacapCavallier et al., 1998; Forbes, 1998;
Kolo et al., 2013; Alghalibi, et al., 2016). Likewise, low
socioeconomic status is a strong risk factor for CMV
infection (Bate et al., 2010). Moreover, there was a significant
association between CMV prevalence and parity, this was in
concordance with other literatures, Hamdan et al., (2011),
Hoshiba et al., (1998) demonstrated that women with high
parity were at higher risk for CMV infection , Tookey et al.,
(1992) demonstrated no significant association of parity
interval and CMV IgG seroprevalence Higher CMV
seroprevalence was independently associated with increasing
number of live births (Hamdan et al., 2011; Lanzieri et al.,
2016). Gestational age and other obstetrical parameters were
independent from CMV seroprevalence which also reported in
a study conducted by (Alghalibi, et al., 2016).
However, a study carried out in Iraq found a significant
association between CMV seropositivity and bad obstetric
history (Aljumaili & Alsamarai, 2013). A significantly higher
seroprevalence of CMV was reported in women with
miscarriage history in Yemen (Edrees, 2010), in Saudi Arabia
(Refaat et al., 2014) and in Sudan (Khairi et al., 2013).

IV.CONCLUSION

The seroprevalence of anti-HCV IgG was relatively low
43.33% compared to previous findings, 34% showed
undetectable negative results, 22.67% were borderline and
need repeated screening to establish the results. The
seroprevalence of anti-HCV IgM was 4%, about 20% showed
borderline results, 65% showed undetectable results. The net
results of CMV seroprevalence revealed that, 42 % of study
subjects had exposed to CMV infection at some point of their
life, and may also had be latent infection, 34% of study
subjects were susceptible to infection with CMV, 24% had
acute or recent infection. A significant association between
CMV and age, age group 30-39 showed higher seroprevalence,
age group above 40 years showed less seroprevalence, while
women of age 20-29 were at risk of primary infection. CMV
seroprevalence was significantly associated with higher
education level, urban living and parity interval. No
significant association between CMV seroprevalence and
obstetrical findings.
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