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                    GENETIC CARRIER SCREENING

OPTIONS FOR PERSONS OF ASHKENAZI JEWISH ANCESTRY

A number of inherited disorders are known to occur more frequently in persons of Ashkenazi Jewish (AJ) ancestry. “Ashkenazi” describes Jews who have ancestors from Eastern and Central Europe. About 90% of the Jews in America are of Ashkenazi descent.  Many of the disorders more common in this population are inherited in an autosomal recessive pattern – meaning that both parents must be carriers of a particular gene change (mutation) in order to have a child with that condition. For example, if both parents are carriers of a gene mutation causing Tay-Sachs disease, there is a 1 in 4 (or 25%) chance in each pregnancy for them to have a child with Tay-Sachs disease.    

Carrier screening, done by a simple blood test, is available for a number of autosomal recessive conditions. All people of Ashkenazi Jewish ancestry who are considering a pregnancy as well as women who are currently pregnant and their partners can opt to have carrier screening for one or more of the following conditions. Carrier screening is voluntary.  People can refuse all testing or choose which of the tests they would like to have performed.  Carriers for these disorders are perfectly healthy and do not have associated medical problems.  
If both members of a couple are found to be carriers for a specific condition, genetic counseling is advised. A genetic counselor can provide further information and can help the couple reach family planning decisions, including decisions about prenatal diagnosis.  

THE 4 MOST COMMON CARRIER TESTS:

Cystic Fibrosis:  A chronic progressive condition involving the respiratory and digestive systems. Symptoms include frequent lung infections and pneumonias, chronic digestive problems and poor growth. Intelligence is not affected. Symptoms are variable; the current life expectancy is approximately 30 years.  

Tay-Sachs disease (TSD): TSD is caused by a deficiency of the enzyme hexosaminidase A. It results in degeneration of the brain and nervous system. Symptoms begin within the first 6 months of life and the disease is fatal, usually by the age of 5. There is currently no treatment or cure for Tay-Sachs disease.   

Canavan disease:  This is a childhood disorder in which the brain and nervous system degenerate over time. Symptoms usually begin a few months after birth and include progressive mental retardation, muscle weakness, seizures and feeding problems. The condition is caused by a deficiency of an enzyme called aspartoacylase that is necessary for normal functioning of the central nervous system. There is no treatment and death usually occurs before the age of 10.  

Familial Dysautonomia:  This condition affects the sensory and autonomic nervous systems.  Symptoms include decreased sensitivity to pain, abnormal regulation of body temperature, unstable blood pressure, frequent pneumonias and poor growth. Symptoms vary; intelligence is not affected. 50% of affected persons die by the age of 30.  

OTHER CARRIER TESTS AVAILABLE TO PERSONS
 OF ASHKENAZI JEWISH DESCENT:

Bloom Syndrome:  Children with this condition have poor growth, increased sensitivity to sunlight, immune deficiency, and increased risk for cancer. Life expectancy is shortened and most people with Bloom syndrome die by their teens or 20’s.

Fanconi Anemia, group C:  This is a progressive blood disorder that causes severe anemia, short stature, developmental delay and an increased risk of leukemia and other cancers. Birth defects of the kidneys, limbs or heart occur occasionally. Symptoms are highly variable and life expectancy is reduced.   

Gaucher disease, type 1:  Gaucher disease, type 1 is the most common genetic disease in the Ashkenazi Jewish population. Symptoms include fractures, bone and joint pain, enlarged spleen and/or liver, fatigue, easy bruising or bleeding. Symptoms vary widely and can be mild with adult onset or can be severe with onset in adolescence. The condition is caused by a deficiency of the enzyme glucocerebrosidase. Gaucher disease, type 1 is treatable through enzyme replacement therapy.  

Niemann-Pick disease, type A:  This condition affects infants and causes poor growth, enlarged liver and spleen, and progressive mental and physical degeneration. It is caused by the absence of the enzyme sphingomyelinase. There is no treatment and affected children usually die by 4 years of age.  

Carrier Frequency in persons of Ashkenazi Jewish ancestry*
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Carrier frequency 
Incidence of the disease    Carrier detection 




   In AJ persons
      the AJ population

rate

Cystic Fibrosis


1/29


1/3000

       97%
       

Tay-Sachs disease

1/30


1/3600

       98% (enzyme test)










                (94% for DNA test)

Canavan disease

1/40


1/6400

       98% 

Familial Dysautonomia

1/32


1/3600

       99%

Bloom syndrome

1/100


1/40,000
       95-97%

Fanconi Anemia

1/90


1/32,000
       99%

Gaucher disease

1/15


1/900

       95%

Niemann-Pick


1/89


1/32,000
       95%

     *(detection rates do not apply to persons of non-Ashkenazi ancestry)
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