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Extended Carrier Screening

• Carrier screening for inherited conditions is an important 
component of preconception and prenatal care

• Purpose: to identify couples at risk for passing a genetic conditon
to their offspring

• Goal: to reduce perinatal and infantile morbidity and mortality

• Facilitate early provision of therapeutic of profylactic measures
(PND, PGD)



Extended Carrier Screening

Genetic carrier testing is not

• Testing for autosomal dominant conditions 
• Risk ½ (50%)
• Symptomatic or presymptomatic testing



Extended Carrier Screening

Autosomal recessive conditions
Risk ¼ (25%) 

X-linked conditions 
Risk ½ (50%) for boys



Extended Carrier Screening

• Worldwide, consanguinity for 10% of couples (consanguineous
parents or themselves)

• In certain populations, 50 to 60% of couples are of consanguineous
origin (eg., Pakistan)

• A first cousin liaison is associated with a 2,0 - 2,5% increase in risk



Extended Carrier Screening

• AR diseases cause serious morbidity and/or mortality in at least 25 
out of 10.000 children

• Most persons found to be a carrier of an AR disease have a negative
family history (given the low statistical likelihood of mating with
another nonrelated carrier)

• CFTR: 1/20*1/20*1/4 = 1/1600 ~ 0,06%

• Cascade screening (testing relatives of identified carriers) does not diagnose carrier status in an 
estimated 97.5% (Krawczak et al)



Extended Carrier Screening

Informed reproductive choices
• PGD (preimplantation genetic testing, « embryo selection »)
• PND (prenatal testing, and abortion if affected)

Accepting the risk
Refraining from having children
Adoption
Change of partner (eg., Dor Yeshorim programme)

Sperm/egg donation



Extended Carrier Screening
Dor Yeshorim
• Debilitating and recessive genetic diseases, based on severity of 

symptoms and frequency of disease
• Most commonly occurring in the Jewish population
• Aimed at ethnic groups (eg., Ashkenazim, Sephardim)
• Including CFTR and SMN1



Extended Carrier Screening

Population-at-risk testing
• Consanguineous relations
• Genetic isolates (eg., German-speaking community in Belgium)
• Parents with an affected child
• With or without known diagnosis

Ethnicity-based testing
• Mediterranean origin
• Western-European origin

Population-based screening



Comprehensive screening versus targeted testing

À la carte: 
Selective, based on history or 

partner’s result. 
Expensive, discriminatory



Ethnicity based: 
Population-specific diseases. Known mutations (eg., Dor Yeshorim)
But ethnic background not always known.

Comprehensive screening versus targeted testing



Panethnic screening 
(Expanded Carrier Screening (ECS))

Comprehensive screening versus targeted testing

Regardless of ethnic background. More cost-effective approach to include more recessive
disorders
BUT: complexity for interpretation and does not necessarily increase reproductive 
autonomy



Disease selection

Availability of treatmentGenetic heterogeneity

Disease severity

Carrier frequency

ECS

A la 
carte



Next Generation Sequencing (NGS)
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NGS analysis is a multistep process

What TAT is suited for 
Reproductive medicine ?



NGS analysis is a multistep process

Exome testing in a diagnostic setting
• Phenotype
• Medical history of the patient
• Family history Carrier screening: interpretation of variants

• No index case (no phenotype)
• No medical history (no phenotype)
• No family history



Extended Carrier Screening



Extended Carrier Screening
Problems of a negative test

• Repeat disorders (eg., FMR1)

• Deletions/duplications

• Intronic mutations

• Unknown genes
• Variations of unknown significance or Mosaicism

Problems of a positive test

• Diagnosis of unrecognized disease

• Unclear value for some disorders (eg., MTHFR testing)

• Certain genes have a phenotype in both heterozygous and bi-allelic

state
ü BRCA2: Breast and ovarian cancer versus Fanconi anemia

ü ATM: Breast cancer versus ataxia teleangiectasia



Extended Carrier Screening

Indication for pre- and posttest counseling

• Correct paternity (and maternity) is essential

• Negative testing reduces but does not eliminate risk to the offspring

• Carrier status rarely has medical consequence for the carrier

• A positive family history is an indication for referral
• A test could be diagnostic or presymptomatic



Extended Carrier Screening

Gamete donation
• Karyotyping
• CFTR
• Thallasemia and sickle cell anemia if indicated
• SMN1? 
• FMR1? 

Exclusion of healthy carriers

How to choose the right one? 



Extended Carrier Screening

• Gamete donation no longer possible if healthy carriers are 
excluded from donation

• Everybody is a healthy carrier of multiple autosomal recessive
disorders



Extended Carrier Screening

• Donor-recipient matching
• 200 genes tested, 3% of couples non-matching

• Donor testing of a limited panel with exclusion of all healthy carriers
• But what genes will be included?

• Required testing of minimal panel with optional testing of extended
panel

• Exclusion of dominant and X-linked disorders and matching of 
recessive disorders

• Eugenetics?

• Informed consent and counseling of donors necessary



Extended Carrier Screening

• Available in Belgium as of April, 2020 (estimation)

• Population-based, comprehensive testing (and therefore also
including ‘mild’ conditions)

• Complementary to the screening for CFTR and SMN1 (and FMR1)

• 1400€ per couple



Extended Carrier Screening

In conclusion

• Extended carrier screening will be available in the foreseeable future

• Practical, ethical and societal considerations

• For reproductive medicine, decisions will have to be made if, how 
and/oir what to implement in daily practice



Genetic screening prior to conception
To what to extend?
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