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ABSTRACT 

Cytomegalovirus infection is the most common viral infection reaching the fetus. The infection can 
be transmitted in utero from maternal primary infection or during reactivation of infection in an 
HIV-positive mother before pregnancy, which is a situation with high fetal and neonatal risk. The 
frequency and severity of congenital infection are very different depending on the case and it is 
therefore essential to make the differential diagnosis between primary infection and reactivation. In 
this context, there is no gold standard test and the presence of IgM is still too often seen as a test for 
recent infection. Various techniques have been developed to improve the diagnosis. Among these 
new approaches, the most used is the measurement of IgGavidity which may exclude a recent 
infection in many cases. Evidence of fetal infection is provided by the research CMV in amniotic 
fluid culture and / or PCR; performance of these two techniques in terms of sensitivity and 
specificity are comparable. However, please keep in mind that if the detection of virus in the 
amniotic fluid sign congenital infection, it is not possible to assess the severity. Despite this 
multitude of test there is no legislation in Morocco as well as in developed countries in a systematic 
search for CMV during pregnancy status.                                                                                              
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INTRODUCTION 

Infection with cytomegalovirus (CMV) is the most common congenital infection, with an average 
incidence of 1% [1]. The infection can be transmitted in utero during a maternal primary infection 
or during reactivation of infection in an HIV-positive mother before pregnancy. The frequency and 
severity of congenital infection are very different depending on the case and it is therefore essential 
to make the differential diagnosis between primary infection and reactivation.                                     

VIROLOGICAL CHARACTER: (Figure 1) [2, 3] 
    

The human cytomegalovirus (HCMV or simply CMV current medical language) belongs to the 
herpesvirus family. It is classified with human herpesvirus 6 and 7 in the subfamily 
betaherpesvirinae that contains a single type; the kind Cytomegalovirus.                                              

CMV is a 150 to 200 nm diameter and consists of four elements:  
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➢The genome is a linear double stranded DNA molecule of 230-250 Kbp wound around a core of 
proteins called core.                                                                                                                              
➢The icosahedral capsid is about 100 nm in diameter, and 162 capsomers.  
➢The casing derives internal cytoplasmic membranes, door viral glycoproteins.  
➢The seed coat or matrix, between the capsid and the envelope 7 consists of at least six proteins 

which are phosphorylated.                                                                                                                     
 

EPIDEMIOLOGY: 

CMV is a ubiquitous virus endemic. Infection occurs primarily through close contact. Its prevalence 
is correlated with the socio-economic level. The lower it is, the prevalence is high: 90-100% of 
young adults have been exposed to CMV in Africa and Asia against 40-50% in Europe (Figure 1) 
[4] or the United States.                                                                                                          

In pregnant woman, the primary infection is associated with viremia, sometimes fleeting, followed 
by infection of the placenta. This has a protective rô1e since only about 40% of fetuses are infected. 
The occurrence of primary infection during pregnancy is not uncommon; it is estimated to be 
between 0.2 and 2%. [5]                                                                                                 

CLINICAL  

For the mother, less than 10% of its symptomatic primary infection as flu-like symptoms. [4] 90% 
of fetuses are perfectly asymptomatic when infected. Signs of foetopathy, usually discovered at 
routine ultrasound examination, are present in 5-15% of cases. [3] The abnormalities are many and 
varied but the most common are stunting in utero, oligohydramnios or hydropsfetalis, microcephaly, 
the echogenicity of the bowel loops or hydrocephalus (Figures.2 and 3 ) signing encephalitis, 
intrahepatic calcifications (Figure 4) associated with ascites. At birth abnormalities are present in 
10% of infected newborns. [5] The disease is widespread cytomegaly exceptional: 1-5 cases / 
10,000 births. [3] The time of occurrence of the primary infection influences the severity of fetal 
damage. Earlier it is the percentage of after-effects is high: 35-40% in the first quarter, 8-25% in the 
second quarter and 0-7% in the third quarter. However, some infections of the third quarter were 
also associated with serious complications [6,7].                           

VIROLOGICAL DIAGNOSIS 
Diagnosis of cytomegalovirus infection in pregnant woman. 

  
There is currently no consensus about indication of a systematic monitoring of CMV serology 
during pregnancy, and for different reasons. [8] One of them is that the serological tests are difficult 
to interpret and often the diagnosis of maternal primary infection can not be made with certainty.      

                                                                  
➢The conventional serology  

 
Routine diagnosis of CMV infection is done by searching for specific IgG and IgM anti-CMV.        

                                                                                                              
Different situations can be encountered:  
• specific IgG undetectable, the woman is considered negative. Serological monitoring (including 
the ideal pace yet to be determined ...) can be made to highlight a possible seroconversion;               

                                                                                                                         
• In the presence of IgG and IgM undetectable, the CMV is considered old. No special monitoring 
during pregnancy is recommended unless sonographic findings suggestive of CMV infection in 
utero;                                                                                                                                    
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• The most complex situation is where, on a first serology during pregnancy in a woman whose 
history is unknown serological, IgG and IgM are detected simultaneously. Indeed the presence of 
IgM is still widely seen as a test for recent infection. However, IgM may persist for months after 
primary infection and reappear during reactivation (favored by pregnancy) or during intercurrent 
infections [9]. The only clear evidence of primary infection is the observation of seroconversion. 
The presence of IgM on a one-time serum can in no way be interpreted as a marker of recent 
infection.                                                                                                                                                  

There is no gold standard test, for the diagnosis of primary CMV infection. Various techniques have 
been developed in recent years to improve the differential diagnosis between primary infection and 
reactivation of CMV infection: research neutralizing antibodies [10], Western blotting [11], the 
measurement of specific IgG avidity [12] and more recently, research directed against the CMV gB 
glycoprotein antibody [13-14]. Among these approaches, the currently most widely used is the 
measurement of the avidity of IgG.    

                                                                        
➢ The IgG avidity  

It has been shown in different models that measuring IgG avidity allows differentiate  recent 
infection (IgG low avidity) and old infection (IgG high avidity). [3] In the model of CMV, the 
measurement of IgG avidity is important during supervision of pregnancy. Techniques in house 
were first developed by different teams. [12] Currently, measurement of IgG avidity anti-CMV is 
marketed by several firms as a kit (Biomerieux, Dade Behring, DiaSorin). According to the 
technique used criteria interpretations are very different and must avoid comparing avidity index 
calculated by different techniques. In all cases avidity mesurement should be used as a criterion for 
exclusion of a recent infection and not as confirmation, if high avidity exclude a primary infection 
during previous three months, low avidity does not allow it to conclude. Indeed, the kinetics of 
maturation of IgG avidity is highly variable from one patient to another, some keep a low avidity 
more than 6 months after seroconversion. Finally, a high avidity index should not be interpreted as 
reassuring if the gestational age at the time of serology is ≤ 12 weeks.  

                          
➢The antibodies anti gB of CMV 

An enzyme-linked immunosorbent assay based on direct research of the CMV gB glycoprotein 
antibodies has recently been developed [13]. The gB protein (or gpUL55) has an important role in 
viral entry into the cell; it is the target of neutralizing antibodies that limit the spread of the virus. 
The humoral immune response directed against this protein is late and the first detectable antibodies 
appear only 2 to 3 months after infection. The anti-gB presence exclude a recent primary infection. 
It has been reported that the combination of IgG avidity  measurement and research of anti-gB 
antibodies allowed to reassure a larger number of patients. Indeed some patients which maintaining 
low avidity long after seroconversion develop anti-gB antibody and vice versa, some patients 
develop late anti-gB antibody properly mature their greed [14]                                                             

Diagnosis of congenital infection in utero  
This method requires a taking of amniotic fluid during amniocentesis  
• virus culture 
1 Technical Reference but the fragility of the virus sometimes makes it difficult  
2 Request for one to three weeks  
 3 very specific (100%) but average sensitivity (50%)  
4 The technique known as rapid culture increases the sensitivity  
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• Determination of pp65 antigenemia  
by immunoperoxidase or specially by immunofluorescence, using specific monoclonal antibodies, it 
is simple and fast (2-3h)  
• Polymerase chain reaction or PCR virus  

Reference method for the diagnosis of fetal damage virus  

Two approaches can be used: search of virus after culture [3] or search the viral genome by PCR. 
The sensitivity of these techniques is very similar, highly dependent on conditions of taking. For 
maximum sensitivity, two factors are critical. The most important is the time between 
seroconversion and amniocentesis, the ideal time limit is 6 to 8 weeks. The age of pregnancy 
(ideally> 21 weeks) at the time of amniocentesis may also influence the sensitivity of detection. 
Depending on the conditions of sampling sensitivity of culture and PCR varies between 30% and> 
95% [15].                                                                                                                                                 

In negative cultured amniotic fluids, small amounts of DNA have sometimes been found[16]. The 
risk of congenital infection was estimated at 33% when amniotic fluid is positive in PCR and 
negative in culture. This means that if PCR is a little more sensitive than culture, it is also less 
specific. In quantitative PCR, it was suggested that beyond 103 copies / ml of amniotic fluid, 
congenital infection was certain. 

Finally, two cases were recently described with demonstration of CMV in amniotic fluid culture and 
PCR and newborns not infected. This observation may suggest the possibility of infections in utero 
self-limited and transient. [15] If the detection of CMV in amniotic fluid means in the majority of 
cases, there has fetal infection, it does not, however, predict the severity of the infection. It was 
suggested that the detected amount of virus in the amniotic fluid may be a reflection of the severity 
of the infection; a result ≥ 105 copies / ml would predict symptomatic infection [16]. This 
observation needs to be confirmed; other factors influence indeed significantly the amount of 
detected viruses, especially the time between seroconversion and amniocentesis.                                                                           

Diagnosis of congenital infection in the newborn  

The gold standard to confirm congenital infection is the search for CMV in the urine of newborns. 
These urine should be collected as soon as possible. A positive result on the urine collected over 2 
weeks after birth, does not confirm to congenital infection; it can be in this case, infection at or 
shortly after birth.                                                                                                    

If a retrospective diagnosis is desired in a child older than 2 weeks, it is then possible to perform 
PCR on the map of Guthrie [17, 18].           

ONCLUSIONC 

CMV infection is the most common congenital infection, with an average incidence of 1%. 
However, there is no consensus on the indication of a systematic monitoring of CMV serology 
during pregnancy, for different reasons. One of them is that the serological tests, despite the new 
approaches developed recently (measurement of IgG avidity, for anti-gB antibodies, etc.) are 
difficult to interpret and diagnosis of maternal primary infection can not always be made with 
certainty. Serological uncertainties are not the only ones. It is known that among children infected 
in utero, 80% will have no ill effects. However, in most cases, prenatal monitoring does not assess 
the severity of fetal thrombocytopenia. Finally, currently no effective therapeutic measures can be 
proposed. If fetal infection is confirmed and given the impossibility of reliably predict the 
consequences, indicating a termination of pregnancy should be discussed                                                                                                                 
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FIGURE 1: Diagram representing a CMV [2] 

 
FIGURE 2: echogenicity of bowel and handles ascites 

 

FIGURE 3: fetal hydrocephalus 

 

Figure 4: hepatic calcifications  
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