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Abstract 
Background: Congenital cytomegalovirus infection is currently the leading cause of congenital infection in 0.2-2.2% of live births worldwide 

leading to variable serious sequalae. The aim of the study was to determine if low birth weight is an indicator of CMV congenital infection 

evidenced by detecting CMV-DNA in umbilical cord blood at the time of delivery.  

Methodology: CMV-IgG and IgM antibodies and CMV-DNAemia were assessed in umbilical cord blood of two hundreds newborns, one 

hundred of whom had birth weight ≤ 2700 gram and/or head circumference ≤ 32 cm.  

Results: CMV-IgM was not detected, while CMV-IgG was positive in 80-90% of the two hundreds tested newborns. CMV-DNA was 

detected in four out of the 200 newborns. One of them was over the adopted weight limit (> 2700 gram).  

Conclusions: CMV-IgM and IgG antibodies assessment was not a potential discriminative test to identify congenitally infected newborns. In 

addition, low birth weight and small head circumference at birth failed to predict congenital CMV infection. CMV-DNA detection in 

umbilical cord blood at the time of delivery using real-time PCR of all newborns is recommended as decisive, rapid and non-invasive test. 
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Introduction 
Congenital cytomegalovirus (CMV) infection is 

currently the leading cause of congenital infections 

worldwide occurring in 0.2-2.2% of live births. The 

typical clinical symptoms of congenital CMV 

infection that are found in infected neonates include 

intrauterine growth retardation, microcephaly with 

intracranial calcification, hepatosplenomegaly, 

jaundice, chorioretinitis, thrombocytopenic purpura 

and anemia [1,2]. 

Early diagnosis of congenital CMV infection is 

essential in order to start preemptive treatments and 

reduce consequent sequelae such as deafness and 

heart malformation [3]. In mothers at risk of 

transmitting the virus to their fetuses, prenatal 

diagnosis can be performed between 21 and 22 weeks 

of gestation, and the amniotic fluid represents the 

invasive pathological material of choice to determine 

intrauterine virus transmission [4]. 

After birth, all children considered to be at risk of 

congenital CMV infection are classically assessed by 

a paediatrician and investigated appropriately within 

the first three weeks of life. These investigations 

include confirmation of infection using urine or 

saliva for CMV culture or PCR, or by testing blood 

for CMV immunoglobulin M [5]. 

Screening for congenital CMV infection with 

quantitative real-time PCR could be easily 

incorporated into routine labour and delivery care 

using discarded umbilical cord blood specimens to 

identify neonates whose infection is otherwise 

undiagnosed [6], thus reducing consequent sequelae 

in the CMV congenitally infected newborns. 

Since birth weight (BW) and head circumference 

(HC) are routinely checked at birth for all newborns, 

our study aimed at investigating whether low birth 

weight (LBW) is a risk indicator for congenital CMV 

infection, by performing early non-invasive detection 

of the virus in the umbilical cord blood using the 

real-time PCR method. 

 
Methods and Materials 
Specimens 

Umbilical cord blood samples (10 ml each) were 

collected at the time of delivery from 200 newborns 

delivered at Al-Zahrawy public hospital and Al-

Sharq private hospital for gynecology and Obstetrics 

in Damascus, on two days weekly from May 2006 to 

May 2007. One hundred cord blood samples of these 
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were collected from newborns manifesting low birth 

weight (BW ≤ 2.7kg) and small head circumference 

(HC ≤ 32cm) as possible indicators of disease 

occurrence. Another one hundred similar samples 

were collected from newborns of BW > 2.7kg and 

HC > 32cm as a control group. Samples were equally 

divided in plain (serum) and EDTA (plasma) tubes. 

Ethical clearance and informed consent were 

obtained from the mothers. 

 

CMV-IgM and CMV-IgG detection  

CMV-IgM and CMV-IgG antibodies were tested 

in the 200 sera samples on an AxSym system (Abbott 

Laboratories, Diagnostics Division, Abbott Park, IL 

60064 USA) according to the manufacturer's 

instructions. An ELISA assay index of ≥ 0.5 was 

considered positive for CMV-IgM, and a cutoff value 

of ≥ 15 IU/ml was considered positive for CMV-IgG. 

 

CMV-DNA real-time PCR  

DNA was extracted from 200 µl plasma using a 

High Pure Viral Nucleic Acid kit (Roche Diagnostics 

GmbH, Mannheim, Germany) according to the 

manufacturer's instructions, and was stored at -80˚C 

until testing. Real-time PCR was performed on the 

LightCycler instrument using LightCycler FastStart 

DNA Master HybProbe (Roche Diagnostics GmbH, 

Mannheim, Germany). Primers selected from the 

glycoprotein B gene region were [7] as follows: 

CMV-FOR: ATA GGA GGC GCC ACG TAT TC 

and CMV-REV: TAC CCC TAT CGC GTG TGT 

TC (Metabion GmbH, Germany). The probes used 

were [8, 9] CMV-FL: CGT TTC GTC GTA GCT 

ACG CYT ACA T-fluorescein and CMV-LC: LC 

Red 640-ACA CCA CTT ATC TRC TGG GCA GC-

phosphate (Metabion GmbH, Germany). PCRs were 

carried out as previously described [8]. 

 
Results 

CMV-IgM was not detected in any of the 200 

newborn samples studied. CMV-IgG was positive in 

90/100 (90%) of LBW group samples (birth weight ≤ 

2700 gram and head circumference ≤ 32cm), and 

80/100 (80%) of the control group newborn samples 

(birth weight >m2700 gram and head circumference 

> 32cm) [Table 1].  

CMV-DNA was detected in 4/200 (2%) of which 

3/100 (3%) belonged to the LBW group and 1/100 

(1%) to the control group newborn samples (Table 1). 

Quantitative real-time PCR showed 2.688×105, 

4.414×105 and 5×105 CMV-DNA copies/ml for the 

three LBW newborns, and 1.144×106 copies/ml for a 

newborn who weighed more than 2.7kg (Table 2). 

All four newborns were delivered in the public Al-

Zahrawi hospital for Gynecology and Obstetrics in 

Damascus. 

 
Discussion 

Our findings showed that 2% of the tested 

newborns had CMV-DNA in their umbilical cord 

blood. This is inconsistent with other studies [6] 

showing 0.5% of infants tested had CMV-DNAemia 

detected in cord blood. This relatively high level of 

incidence could be due to the fact that our studied 

neonates belonged to a low to moderate 

socioeconomic level. 

CMV-IgM antibodies assessment in umbilical 

cord blood was incapable of detecting congenital 

CMV infection in newborns. This might be due to the 

undetectable amount of CMV-IgM antibodies in cord 

blood by the method used, the insensitivity of CMV-

IgM measurement in detecting congenital CMV 

infection [10], and/or delayed development of CMV-

IgM in infected fetuses [2]. 

Likewise, CMV-IgG antibodies evaluation in 

umbilical cord blood was not a potential 

discriminative test to identify congenitally infected 

newborns. This might be due to the high prevalence 

of CMV seropositivity in the population, and the 

possibility of IgG antibodies transmission from 

mothers to fetuses.  

CMV-DNA was detected in one newborn whose 

birth weight and head circumference were normal. 

Moreover, this newborn demonstrated the highest 

viral load compared to the three low birth weight and 

small head circumference newborns. Hence, our data 

suggest that low birth weight and small head 

circumference could not be distinctive indicators for 

congenital CMV infection. 

The limitations of our study include (i) the lack 

of long-term follow up data for infected infants; (ii) 

study design precluded inclusion of neonatal urine 

culture as a gold standard method; and (iii) the timing 

of maternal CMV seroconversion couldn't be 

assessed by early pregnancy serology. Albeit 

designed and accepted by mothers when they signed 

their consents, they were reluctant to give blood 

samples due to their painful status. 

In conclusion, real-time PCR is recommended as 

a non-invasive, rapid, sensitive screening method for 

CMV-DNA in umbilical cord blood at the time of 

delivery for all newborns regardless of their 

manifestations and serological profile.    
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CMV-DNA CMV-IgG CMV-IgM 

No. of 

newborn

s tested 

Newborns 

group 

Negative Positive Negative Positive Negative Positive   

N = 97 

97% 

N = 3 

3% 

N = 10 

10% 

N = 90 

90% 

N = 100 

100% 

N = 0 

0% 
N = 100 

LBW 

newborns * 

N = 99 

99% 

N = 1 

1% 

N = 20 

20% 

N = 80 

80% 

N = 100 

100% 

N = 0 

0% 
N = 100 

Control 

newborns† 

CMV-DNA 

(copies/ml) 

Head 

circumference 

(cm) 

Weight 

(g) 
Hospital 

Infected 

newborns 

2.688 × 105 28 1500 
Al-

Zahrawi  
First ♂ 

4.414 × 105 29 2700 Al-Zahrawi Second ♀ 

5.000 × 105 30 1600 Al-Zahrawi Third ♀ 

1.144 × 106 40 2900 Al-Zahrawi Fourth ♀ † 

Table 1. Distribution of CMV-IgM and CMV-IgG antibodies and CMV-DNA in umbilical cord blood of LBW 

group and control group newborns 

 

*: newborns with birth weight ≤ 2.7 kg, and head circumference ≤ 32 cm. 

†: newborns with birth weight > 2.7 kg and head circumference > 32 cm. 

 

Table 2. Viral load in CMV-DNA positive newborns born in Al-Zahrawi hospital. 

:Al-Zahrawi hospital for Gynecology and Obestritic (Free public hospital) 

†: Newborn belongs to control group (birth weight > 2.7 kg and head circumference > 32 cm) 
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