CMV


Cytomegalovirus (CMV)
· Family: Herpesvirinae.

· Subfamily: Beta-herpesvirinae  ــــHHV-5
· Enveloped, icosahedral  nucleocapsid, about 200nm.

· Replication cycle is longer & it's  in the nucleus cuz the viral genome is ds-DNA.

N.B : Infected cell enlarged [ cyto = cell , megalo = big ] 

·  Disease associated with CMV:
· Inapparent infection especially when infection occurs early during childhood.
· Infectious mononucleosis like syndrome in adolescent .

· Congenital infection .

· Severe infection in the immunocompromized .
· Epidemiology : 

· Distribution : worldwide
· Transmission:

   - The virus is present in all body fluids.

1-  Early in life : From mother to child: transplacentally, birth canal  and post-natally through breast milk.
2-young children : by direct contact with saliva .
3- later in life:  the virus can be transmitted sexually

4- Infection following transplantation .

5- Post-transfusion .
· Latency: After primary infection CMV remains latent inside monocytes, T- lymphocytes and endothelial cells .
· Acquired Infection :
1- infection in immunocompetent hosts:
· CMV is an opportunistic virus that  rarely causes diseases in healthy people, particularly when infection occurs in child hood.
· About 70-90% of adults have antibody to CMV.

· In adolescence and early adult hood primary CMV infection is usually self limited & asymptomatic, but may  cause infectious mononucleosis  like syndrome.
· Infectious mononucleosis like syndrome

· It is a disease of adolescent and young adults.

· Symptoms include: fever, loss of appetite, malaise, splenomegaly, impaired liver function, lymphocytosis with atypical lymphocytes, but without characteristic pharyngitis and lymphadenopathy.

· Patients are negative for heterophil antibody to sheep red blood cell (SRBC).

· Mild hepatitis and pneumonia may observed in patients with primary CMV-infection and infectious mononucleosis like syndrome.

· Duration;  2-4 weeks.

·  prognosis:  recovery is usual.

· Treatment:  Infectious mononucleosis like syndrome is a fairly mild illness, requires no antiviral drug treatment.

· Lab. Diagnosis: By detection of Ig-M antibody to CMV.
2- Infection in the immunocompromized hosts.

· CMV causes severe diseases in the immunocompromized such as transplant patients ( organ & bone-marrow transplantation ) , patients with AIDS and patients receiving chemotherapy or other immunosuppressive therapy.

· CMV causes disease in almost every organ of the body, e.g., pneumonia, hepatitis, colitis,  retinitis, esophagitis , encephalitis, myelitis  and neuropathy.
· CMV and HIV-infection:

· Retinitis is the most common manifestation of CMV in patients who are HIV-positive.

· CMV-pneumonia in patients who are HIV-positive is uncommon.

· Ulceration of GIT (esophagus and stomach) are associated with nausea, vomiting, dysphagia and abdominal pain.

· Ulceration of the small intestine or colon may cause abdominal pain, diarrhea and gastrointestinal bleeding or perforation.
· Diagnosis of CMV infection:

· Histology ( biopsy )  : intranuclear inclusion bodies [ Owl's – eye ] .

· Serology : 

· AB   :   IgM ( primary or reactivating infection .
                     N.B. => IgM is not detectable in immunocompromized & neonates ,so they are not rely on serological test.
                           IgG ( previous exposure .  
· Antigenemia test, testing for CMV-antigen ( pp65) by IFA especially in immunocompromised. 

· Culture :

· In human fibroblast : 1-4 wks ( CPE  
· Shell vial assay:  reduces the time required for tissue culture to 24-48 hours.

· PCR, has been used to detect CMV-DNA in the blood and tissue samples .

· [image: image2.emf]Chest x-ray for CMV-pneumonia.
3-CMV-congenital infection.

· The fetus is infected inside the uterus before rupture of the
     fetal membrane.

· The fetus is infected through the placenta.

· Most pregnant women are immune to CMV, due to 
childhood exposure.

· Most women who are infected during pregnancy have no
 symptoms and very few have a disease resembling infectious 
mononucleosis.

· If primary  maternal  infection  occurred during pregnancy, 
the average rate of transmission to the fetus is 40 % , 
approximately 65% of these infants have CMV-disease at birth.

· With recurrent maternal infection, the risk  of transmission to the fetus is very low, ranging from 0.5 – 1.5 %
· The most severe form of congenital CMV infection is referred to as cytomegalic inclusion disease ( CID ) .
· CID occurs when women acquire  primary CMV infection during pregnancy
 ( especially in the first half of pregnancy) 

· CID is characterized by low birth wt ,  hepatosplenomegaly , jaundice, thrombocytopenia, hemolytic anemia,intracranial clacification , microcephaly, chorioretinitis, petechiae, deafness , speech defect and mental retardation.
· Lab diagnosis: By detection of CMV-DNA in urine , using PCR .
· Treatment : 

· Ganciclovir : is effective in the Rx of sever CMV inf.  

e.g. CMV retinitis , pneumonia

· Foscarnet : the 2nd drug of choice . 
· Resistant to acyclovir.
· Prevention : 
· Screening : organ donors & recipients , blood donors .

· Leukocyte –depleted blood .

· Chemoprophylaxis : Ganciclovir

· Immunoprophylaxis : CMVIG

· No vaccine. 

· summary :    
· CMV : Family: Herpesvirinae.

· Subfamily: Beta-herpesvirinae  ــــHHV-5
· Enveloped, icosahedral  nucleocapsid. Replication is  in the nucleus cuz the viral genome is ds-DNA.
· Infectious mononucleosis like syndrome (It is a disease of adolescent and young adults with primary CMV infection  )
· CID occurs when women acquire  primary CMV infection during pregnancy ( especially in the first half of pregnancy
· CMV is an opportunistic virus
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	· 70-90% of adults have antibody to CMV
· In adolescence and early adult hood primary CMV infection is usually self limited & asymptomatic, but may cause infectious mononucleosis  like syndrome .
· Patients are negative for heterophil antibody to sheep red blood cell (SRBC).
· fever, loss of appetite, malaise, splenomegaly, impaired liver function, lymphocytosis with atypical lymphocytes
· Mild hepatitis and pneumonia may observed
·  BUTwithout characteristic pharyngitis and lymphadenopathy.

· recovery is usual.
· Treatment: No antiviral drug treatment.

· . Diagnosis: By detection of Ig-M antibody to CMV

	· CMV causes severe diseases in the immunocompromized) 
· CMV causes disease in every organ of the body, e.g., pneumonia, hepatitis, colitis,  retinitis…
· Retinitis is the most common manifestation of CMV in patients who are HIV-positive
· Ulceration of GIT and small intestine may occure with abdominal pain.
· CMV-pneumonia in patients who are HIV-positive is uncommon
· Diagnosis: Antigenemia test for CMV-antigen , PCR for detection of CMV-DNA , Biopsy for intranuclear inclusion bodies and Chest x-ray for CMV-pneumonia

	· The fetus is infected through the placenta
· The most severe form of congenital CMV infection is cytomegalic inclusion disease ( CID )
· Pregnant women infected during pregnancy:

· 1- have no symptoms and very few have a disease if she has immunity to CMV duo to childhood exposure.
· 2- If she has primary maternal  infection the average rate of transmission to the fetus is 40 % , approximately 65% of these infants have CMV-disease at birth.
· 3- With recurrent maternal infection, the risk  of transmission to the fetus is very low, ranging from 0.5 – 1.5 %
· Tt:Ganciclovir, Foscarnet ( the 2nd drug of choice)

· Resistant to acyclovir, No vaccine.

· Diagnosis: By detection of CMV-DNA in urine , using PCR


[image: image1.png]












�


�








Virology Team 427

Page 5

