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A B S T R A C T 

 

Cytomegalovirus, or CMV, is a common virus that infects most 
people worldwide. CMV infection is usually harmless and rarely 
causes illness. A healthy immune system can hold the virus in check. 
However, if a person's immune system is seriously weakened in any 
way, the virus can become active and cause CMV disease. The 
samples consisted of 120 pregnant women, prospectively screened 
for CMV by serology from March 2012 to November 2012. The 
women were presenting for routine antenatal care at a tertiary 
referral women's hospital Maternal and Children Hospital (M.C.H.) 
Buridah ,Elqassem, All subjects gave written consent. CMV IgG and 
IgM were detected in patient serum by using a commercial 
microparticle enzyme immunoassay,and determination of the 
presence of CMV genome by PCR in Amniotic Fluid. The age range of 
the pregnant women was 18 to 46 years, with no significant 
difference seen between the mean age of seropositive and 
seronegative women. The CMV seropositivity rate for the pregnant 
women showed that, overall, 76.8% women were CMV IgG positive 
at pregnancy. Pregnant women were considered in high risk due to 
(i) documented seroconversion to positively for CMV from 3 months 
before conception to the end of the first trimester of pregnancy 
(four patients) (ii) CMV symptoms (increase in liver enzyme levels 
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and/or fever) and presence of CMV immunoglobulin M (IgM) (five 
patients) (iii) intrauterine growth retardation as detected by 
ultrasound (three patients). PCR was used to detect excretion of 
CMV from the amniotic fluid in 5 of six cases(83.3%) were sero 
positive,and 1 false negative(16.7%) ,In group without infection  , 
PCR was positive in 1 case ( 1 false positive ). Congenital CMV 
infection is a major health problem that should be approached on 
the basis of which women should be enrolled in prenatal diagnostic 
programs, which clinical specimens should be tested, and which 
laboratory procedures should be adopted for the diagnosis of 
congenital CMV transmission or infection. Determination of the 
presence of CMV genome by PCR in amniotic fluid can be considered 
as  a rapid ,non invasive and accurate tool for the prenatal diagnosis 
of congenital CMV infection but negative results cannot rule out of 
infection ,So that diagnosis of this infection based on correlation 
between serological and PCR Identification. 

© 2015 Sjournals. All rights reserved. 

1. Introduction 

Cytomegalovirus, or CMV, is a common virus that infects most people worldwide. CMV infection is usually 
harmless and rarely causes illness. A healthy immune system can hold the virus in check. However, if a person's 
immune system is seriously weakened in any way, the virus can become active and cause CMV disease .(1)    

Cytomegalovirus is a member of the herpesvirus family. Other members of the herpesvirus family cause 
chickenpox, infectious mononucleosis, fever blisters, and genital herpes. These viruses all share the ability to 
remain alive, but dormant, in the body for life.(2) 

A first infection with CMV usually causes no symptoms. The virus continues to live in the body silently without 
causing obvious damage or illness. It rarely becomes active for the first time or reactivates (causes illness again in 
the same person) unless the immune system weakens and is no longer able to hold the virus in check.(3) 

CMV is spread from person to person. Any person with a CMV infection, even without symptoms, can pass it 
to others. In an infected person, the virus is present in many body fluids, including urine, blood, saliva, semen, 
cervical secretions, (4) breast milk. 

CMV can be spread by any close contact that allows infected body fluids to pass to another person. CMV can 
spread in households and child-care centers through hand-to-mouth contact with infected body fluids. CMV can 
spread by sexual contact, blood transfusions, organ transplants, and breastfeeding. CMV can also be passed from 
an infected pregnant woman to her fetus or newborn .(5) 

Active infection in otherwise healthy children and adults can cause prolonged high fever, chills, severe 
tiredness, a generally ill feeling, headache, and an enlarged spleen. 

Most infected newborns have no symptoms at birth, but, in some cases, symptoms will appear over the next 
several years. These include mental and developmental problems and vision or hearing problems. In rare cases, a 
newborn can have a life-threatening infection at birth. Infants and children who get CMV infection after birth have 
few, if any, symptoms or complications. When symptoms do appear, they include lung problems, poor weight gain, 
swollen glands, rash, liver problems, and blood problems.(6) 

People with weakened immune systems can have more serious, potentially life-threatening illnesses, with 
fever, pneumonia, liver infection, and anemia. Illnesses can last for weeks or months and can be fatal. In persons 
with HIV infection, CMV can infect the retina of the eye (CMV retinitis) and cause blindness. 

Blood test for IgG antibodies (special immune system proteins) is how your doctor can determine whether 
you've ever been infected with CMV. By itself, this test won't show whether you were infected during your 
pregnancy, nor will it tell you whether your fetus has been infected with CMV. If you test negative before your 
pregnancy, you should take special care to prevent CMV infection while you are pregnant.(7) 

http://www.cdc.gov/cmv/pregnancy.htm
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New CMV infections can be found by doing testing for a type of antibodies ("IgG" antibodies) on blood 
samples taken at different times. If the first sample is negative and the second sample is positive, then you became 
infected with CMV sometime between the two samples. A new method, called IgG avidity testing, needs only one 
blood sample to show whether you have a recent CMV infection. However, this test is currently not commercially 
available in the U.S. In the past, a test for IgM antibodies (another immune system protein) has been done to try to 
detect recent infections. Because this test is often positive when there is no new CMV infection, it should not be 
used without the other tests.(11) 

For these reasons, and because there are no safe and effective CMV drugs for pregnant women, we do not 
recommend routine screening to see if a fetus is infected with CMV. Blood tests are sometimes used to find 
women who have new CMV infections. These women have a high risk (about 1/3) of passing the virus to their 
fetus. Tests of amniotic fluid or fetal blood, along with ultrasound readings of women, often can identify which of 
these women passed the virus to their fetus. However, these tests are invasive and don't always correctly identify 
infected fetuses or fetuses who will have health problems.(9) 

A newborn has congenital CMV if the virus can be found in their urine, saliva, or blood during the first 3 
weeks after birth. Rather than detecting antibodies, tests must identify the virus itself. Congenital CMV cannot be 
diagnosed if the baby is tested more than 3 weeks after birth, since she/he could have been infected after birth. 
Babies infected after birth are not at risk for disabilities. If your baby has congenital CMV, you should have her 
hearing and vision tested regularly. Most CMV-infected babies grow up with normal health, but if your child has 
delayed hearing or vision problems, early detection can help his or her development.(8) 

If you are planning to become pregnant, a CMV blood test (which tests for IgG antibodies - special immune 
system proteins) can help you know how careful you must be to prevent CMV infection. If you test positive, you 
will know that there is little chance that your baby will be harmed by CMV. If you test negative, carefully follow the 
recommendations for preventing CMV infection before and during your pregnancy. Either way, it is always a good 
idea to follow the prevention guidelines because they will help you avoid other infections as well. (10) 

The duration of disease varies, depending on the type of infection and the age and health of the infected 
person. Serious CMV infections that were acquired before birth can cause developmental problems that can affect 
a child for a lifetime. CMV infections in transplant recipients, cancer patients, and persons with HIV infection can 
be life threatening and require many weeks of hospital treatment. On the other hand, infections in young adults 
might cause symptoms for only 2 to 3 weeks.(11) 

Many parents desire antenatal diagnosis of intrauterine infection so that they are informed of the possible 
outcomes for their child, as opposed to antenatal testing for selective termination (12). There is therefore a need 
for a low-risk, noninvasive diagnostic test. Laboratory methods are required to diagnose acute CMV infections 
since most present nonspecific symptoms. Women are not routinely screened for CMV prior to conception so CMV 
seroconversion is infrequently documented, making diagnosis of primary CMV infections difficult. The presence of 
CMV-specific immunoglobulin M (IgM) may not be indicative of primary infection, since it is also produced during 
reactivation and reinfection (13). IgG antigen avidity has been used to clarify primary or nonprimary infections by 
measuring the binding affinity of IgG antibodies. IgG of low avidity are produced at the onset of infections, and 
subsequent maturation of the antibody increases its avidity over time(14).  

Furthermore, since the risk of CMV intrauterine transmission increases with advancing gestation, there is a 
need for diagnostic tests that can be used at all stages of gestation. In developing an appropriate diagnostic 
algorithm, test sensitivity, specificity, PPV, and NPV need to be estimated, utilizing known population prevalence. 
We outline here a noninvasive, diagnostic algorithm for congenital CMV detection at all stages during pregnancy 
based on initial serological screening with CMV IgG, IgM, and IgG avidity. The diagnosis of asymptomatic neonates 
is emphasized, since half of the children who suffer from CMV sequelae are asymptomatic at birth (18). Also, 
knowledge of the risk of conditions such as sensorineural hearing loss in asymptomatic neonates, can allow close 
monitoring, early diagnosis, and early intervention, whereas failure to detect and follow up asymptomatic 
neonates may have serious consequences for the development of the child .(15)  

2. Materials and methods 

Patients. The samples consisted of 120 pregnant women, prospectively screened for CMV by serology from 
March 2012 to November 2012. The women were presenting for routine antenatal care at a tertiary referral 
women's hospital Maternal ,Children Hospital (M.C.H.) Buridah ,Elqassem, All subjects gave written consent . 

http://www.cdc.gov/cmv/testing.htm
http://www.cdc.gov/cmv/pregnancy.htm
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r41#r41
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r18#r18
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Specimens. Whole blood samples were collected from all women. Whole blood samples were centrifuged at 
2,000 × g for 20 min, and the buffy coat was removed and stored at −20°C.  

Serology. CMV IgG and IgM were detected in patient serum by using a commercial microparticle enzyme 
immunoassay (Abbott AxSYM; Abbott Laboratories). An IgG avidity assay (CMV IgG avidity EIA; Radim, Rome, Italy) 
was used to distinguish between primary and recurrent CMV infections (16). A second commercially available 
CMV-IgM enzyme immunoassay (Eti-Cytok IgM; Sorin Biomedica, Vercelli, Italy) was also used on all sera. The 
procedures and interpretation of results were performed according to the manufacturer's instructions except that 
specimens with an avidity index of ≥35% were considered hi gh avidity. 

Amniocentesis, Twenty milliliters of AF was collected by transabdominal amniocentesis under continuous 
ultrasound guidance. (17).  

Amniocentesis was performed at 14 to 30 weeks of gestation, with informed consent obtained from all 
women. 

 (iii) Determination of the presence of CMV genome by PCR. CMV DNA was individually extracted from two 
to three aliquots of AF (100 μl each) with an IsoQuick Nucleic Acid Extraction Kit (Orca Research, Bothell, Wash.) 
and was resuspended in 50 μl of RNase-free water. Aliquots of 5 × 105 PMNLs were resuspended in 100 μl of PCR 
buffer (KCl, 50 mM; Tris-HCl, 10 mM [pH 8.3]; MgCl2, 2 mM; gelatin, 0.01%), with nonionic detergents and 
proteinase K. Samples were incubated at 60°C for 1 h and then at 95°C for 20 min to inactivate the proteinase. A 
total of 30 μl of each sample of PMNLs and DNA extracted from each aliquot of AF were added to 20 μl of a 
reaction buffer containing 50 mM KCl, 10 mM Tris-HCl (pH 8.3), 2 mM MgCl2, the four deoxynucleotide 
triphosphates at a concentration of 0.2 mM each, 50 pmol of each primer, and 1.25 U of Amplitaq DNA polymerase 
(Perkin-Elmer Cetus, Norwalk, Conn.). The primer pair of. (6) targeting a 435-bp sequence within the major 
immediate-early antigen of the CMV Towne strain was used (DIGENE Diagnostics, Beltsville, Md.), with one primer 
5′ labelled with biotin. Samples were denatured at 94°C for 5 min and subjected to 40 amplification cycles. PCR 
products were denatured and hybridized with a CMV-specific RNA probe. RNA-DNA hybrids were transferred to 
streptavidin-coated capture plates. Alkaline phosphatase-labelled RNA-DNA hybrid antibody was added, and 
bound antibody was detected by using p-nitrophenylphenol. The optical density at 405 nm was read with a 
microplate reader at 1, 18, and 24 h after substrate addition. The color intensity was proportional to the amount of 
captured RNA-DNA hybrids, with maximum assay sensitivity achieved 24 h after substrate addition. The cutoff was 
calculated as twice the mean for the negative controls (a minimum of four per assay) plus 0.08 (Digene SHARP 
Signal System; DIGENE Diagnostics). AF was considered positive if at least one of the aliquots was positive.  

Statistical analysis. Cross-tabulation and chi-square (with Yates' continuity correction) were used to examine 
the relationship between variables using a 95% confidence interval as a measure of association. 

3. Results 

The women were divided into two groups based upon gestation. Group A consisted of 80 patients who 
consented through the outpatient clinic at 20 weeks or less than 20 weeks of gestation (mean, 15 weeks). Group B 
consisted of 40 patients who consented at the time of glucose tolerance testing (GTT) for gestational diabetes at 
over 20 weeks gestation (mean, 28 weeks). All women were screened serologically for CMV IgG and IgM. Women 
with an equivocal serology result or an IgG-negative and IgM-positive result were screened 3 weeks later to 
confirm the serostatus of the patient. CMV IgG avidity was determined for all patient specimens that were CMV 
IgM and IgG positive. First-trimester bleeds from women in group B who were IgM positive were screened 
retrospectively. No statistical differences (P > 0.05) were seen in the average age, parity, or CMV serostatus of the 
two groups. 

The CMV seropositivity rate for the pregnant women showed that, overall, 76.8% women were CMV IgG 
positive at pregnancy. The age range of the pregnant women was 18 to 46 years, with no significant difference 
seen between the mean age of seropositive and seronegative women.  

 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r32#r32
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=105236#B2#B2
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=105236#B6#B6
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Pregnant women were considered in high risk due to (i) documented seroconversion to positively for CMV 

from 3 months before conception to the end of the first trimester of pregnancy (four patients) (ii) CMV symptoms 
(increase in liver enzyme levels and/or fever) and presence of CMV immunoglobulin M (IgM) (five patients) (iii) 
intrauterine growth retardation as detected by ultrasound (three patients). 
 

Table 2 
Screening data from six women diagnosed as being at high risk for CMV intrauterine 
transmission. 

Case Gestation at testing (wk) CMV IgG 
seroconversio

n 

CMV IgM PCR 

 

1 5 − + +  
2 12 + + −  
3 14 + − +  
4 18 + + +  
5 20 − + +  
6 22 + + +  

 
PCR was used to detect excretion of CMV from the amniotic fluid in 5 of six cases(83.3%) were sero 

positive,and 1 false negative (16.7%) ,In group without infection  , PCR was positive in 1 case ( 1 false positive ) in 
Table 3. Accordingly ,PCR has a sensitivity = 83% , specificity =97.4% , positive predictive value = 79.5%, and 
negative  predictive value =98.3% (Figure 1) 

 

 
Fig. 1. PCR results of CMV samples;, PCR positive control; lanes 1 , 6 . 

 
Table 3 
Results of PCR of amniotic fluid in cases with CMV infection and cases without infection. 

     PCR Cases+veCMV 
By EIA 

( No.= 6) 

Cases-veCMV 
By EIA 

(No.=114) 

Total 

 Postive 5  (83.3%) 1 (0.87%) 6 
         Negative 1  (16.6%) 113(99.1%) 114 
   Total 6  (100%) 114(100%) 120 

 
 
 

Table 1 
Show the gestation age of studied mothers. 

≤20 weeks gestation(mean, 15 weeks) 80 Patients 
>20 weeks gestation (mean, 28 weeks) 40 Patients 
Total no. of women examined 120 Patients 
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Table 4 
Patient’s characteristics of studied mothers in cases with CMV infection and cases without infection. 

Patient’s characteristics Cases +ve CMV(No.    
=6) 

Cases -ve CMV(No. =114) P value 

Maternal age (years)      Mean +SD                20.15+3.2 21.85+2.3 0.812 
Gravidity Mean +SD                2.4+1.1 4.45+1.28 0.315 
Parity       Mean +SD                4.2+1.7 5.1+1.91 0.175 
History Of abortion   Mean +SD                1.9+1.4 0.12+0.32 0.028 
Gestational age (weeks)     Mean 
+SD                

24.05+1.8 34.65+3.35 0.675 

 
In our study , the samples consisted of 120 pregnant women, prospectively screened for CMV , the women 

were divided into two groups based upon gestation. Group A consisted of 80 patients who consented through the 
outpatient clinic at 20 weeks or less than 20 weeks of gestation (mean, 15 weeks). Group B consisted of 40 
patients who consented at the time of glucose tolerance testing (GTT) for gestational diabetes at over 20 weeks 
gestation (mean, 28 weeks). All women were screened serologically for CMV IgG and IgM. Women with an 
equivocal serology result or an IgG-negative and IgM-positive result were screened 3 weeks later to confirm the 
serostatus of the patient. CMV IgG avidity was determined for all patient specimens that were CMV IgM and IgG 
positive. The CMV seropositivity rate for the pregnant women showed that, overall, 76.8% women were CMV IgG 
positive at pregnancy. 

In anther study, It was found that ,the base rate of CMV IgG seroprevalence in blood donors was shown to 
increase with age, from 34.9% at less than 20 years of age to 72.4% after the age of 50 years. These are the first 
published data of age-related CMV serostatus in an Australian population, and the results are similar to those from 
populations in Europe and the United States (21). Within the blood donor population significantly more women 
were infected with CMV than men, a finding in agreement with risk factors for other sexually transmitted viruses, 
such as human papillomavirus , and herpes simplex viruses .This increased risk is consistent with a demonstrated 
higher efficiency of male-to-female transmission (40). 

Unlike the blood donor population in other study, the rate of CMV infection in the pregnant-women did not 
increase with age but instead was consistently high in women of less than 30 years of age (60 to 66%). Risk factors 
for CMV infection have been correlated with the socioeconomic status within a community (17). The pregnant 
women was from the southeastern area of Sydney, which has the second highest socioeconomic status within the 
state of New South Wales . The Australian data presented therefore differ from published data from the United 
States and Western Europe, in which women of childbearing age, of middle to upper class socioeconomic status, 
have a lower seroprevalence rate of CMV (21). 

 In this study ,pregnant women were considered in high risk due to (i) documented seroconversion to 
positively for CMV from 3 months before conception to the end of the first trimester of pregnancy (four patients) 
(ii) CMV symptoms (increase in liver enzyme levels and/or fever) and presence of CMV immunoglobulin M (IgM) 
(five patients) (iii) intrauterine growth retardation as detected by ultrasound (three patients). 

Serological screening was incorporated into already-established procedures, including first-trimester 
screening .After the initial onset of infection the rise in IgM titer may occur prior to the rise in IgG titer, making 
CMV IgG avidity testing reliant on the sensitivity of the CMV IgM test. 

In our study we obtained from pregnant women AF ,with which we performed PCR, PCR was used to detect 
excretion of CMV from the amniotic fluid in 5 of six cases(83.3%) were sero positive ,1 false negative (16.7) ,In 
group without infection  , PCR was positive in 1 case ( 1 false positive ). Accordingly ,PCR has a sensitivity = 83% , 
specificity =97.4% , positive predictive value = 79.5%, and negative  predictive value =98.3%. 

Our results are in contrast to those of previous studies of PCR of plasma and serum (15). However, the 
different characteristics of CMV infection and disease in these populations (patients with AIDS and bone marrow 
and renal transplant recipients) in comparison with those in liver transplant recipients or differences in PCR 
methodology or priming efficiency may account for some of these different results(30). 

CMV shedding in urine can occur in both primary and nonprimary infections, and increasing numbers of 
women shed with advancing gestational age (35). Only a small percentage (1.2%) of CMV seropositive women in 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r21#r21
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r40#r40
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r17#r17
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1234061#r21#r21
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the present study were found to be shedding CMV compared to published data. Urinary shedding has a poor 
correlation with intrauterine infection, although it has been identified as a risk factor (15).  

Furthermore, the proportion of congenital infections detected in pregnant women  in anther study, who had 
CMV-specific IgM, as detected by ELISA, during the first trimester of pregnancy is 9.8%. When the IgM positivity by 
ELISA is confirmed by PCR, the correlation with transmission is not significantly different. On the contrary, if the 
PCR profile is taken into consideration, the rate of transmission for women with an at-risk profile is the same as 
that for women who seroconverted during the first trimester of pregnancy (rates of transmission, 29 and 25%, 
respectively). An at-risk profile means that IgM is preferentially directed to rp52 and/or vp65 or that serum IgM 
reacts with more than four bands (20, 23). 

However, a major drawback is that at present there is not enough evidence to predict the outcome for CMV-
infected fetuses. The natural history of intrauterine CMV infection is not well understood, but it is clear that some 
fetuses are irreversibly damaged by the virus before delivery. Those infants would not benefit from postnatal 
therapy, but if infected fetuses could be detected before this irreversible stage has been reached, treatment in 
utero might have a significant effect on the course of the disease. Recent developments with effective antiviral 
agents may make such therapy possible (30).  

With the advances in antiviral chemotherapy, prenatal diagnosis of fetal infection could also lead to 
treatment of the mother with an anti-CMV agent known to cross the placenta. Ganciclovir is being administered to 
newborn infants congenitally infected with CMV, and encouraging results have been obtained (32). However, 
treatment of the affected neonate is probably too late because much of the virus-induced damage to the infants 
may already have occurred before delivery. 

In conclusion, congenital CMV infection is a major health problem that should be approached on the basis of 
which women should be enrolled in prenatal diagnostic programs, which clinical specimens should be tested, and 
which laboratory procedures should be adopted for the diagnosis of congenital CMV transmission or infection. 
Determination of the presence of CMV genome by PCR in amniotic fluid can be considered as  a rapid ,non invasive 
and accurate tool for the prenatal diagnosis of congenital CMV infection but negative results cannot rule out of 
infection ,So that diagnosis of this infection based on correlation between serological and PCR Identification. 
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