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Genetic Carrier Screening of Donors

Learning objectives
• Explain recessive gene disorders and screening
• Determine whether expanded carrier screening is appropriate for patients
• Understand why there is a demand for expanded carrier screening in donors
• Benefits and disadvantages of expanded carrier screening in donors



What is your view?

• Have you had a genetic screening?
• Would you advise your patients and their partner to have 

expanded carrier screening (ECS) prior to treatment?
• How about if your patient is having treatment with donor 

gametes?
• Would you advise your patients to choose genetic 

matching as a first choice?



Monogenic (Single Gene) Disorders

• Result of a single defective gene on the autosomes
• Inherited according to Mendel's Laws (Mendelian disorders)
• Inheritance patterns:

– Autosomal dominant 
– Autosomal recessive 
– X-linked recessive

• Global Prevalence of all monogenic diseases 10/1000 birth (1%)



Single gene disorders – Autosomal Recessive

• Autosomal recessive (AR) and X-linked disorders represent a considerable disease 
burden

• Approximately 1,875 known genes so far associated with recessive disorders (Clinical 
Genomic Database, NHGRI)

• It has been estimated that every individual is a carrier of more than 20 of these 
disorders or traits

• Prediction is that there may be around 10,000 AR disorders in total

Suggesting that the currently known autosomal 
recessive genes represent only ~20% of the total!

Nature Reviews Genetics, September 2019, Volume 20,
Carrier screening for recessive disorders, Stylianos E. Antonarakis



Recessive Disease Carrier

What Does it Mean?
• Recessive disease carrier only has one affected gene for a specific disorder 

(and that is not enough to create disease)
• Carriers are asymptomatic and thus often unaware that they are carriers of a variant 

gene/disorder
• Carriers unknowingly can be at risk of having children affected with monogenic 

diseases



Also known as Genetic Carrier Screening 
A test to investigate whether an asymptomatic individual has a variant in a gene 
associated with a genetics disorder

Aims of carrier screening
• To reduce disease burden in populations (e.g. β- thalassaemia, Cystic Fibrosis)
• To facilitate informed reproductive decision-making in carrier couples

Recessive Disease Carrier Screening



Carrier Screening Donor Sperm & Egg Banks

• Screening prior to accepting a donor – 46 panel
• Predominantly for carriership of AR conditions
• Almost everyone is carrier of 1 or more AR conditions 

(without symptoms), most people are unaware of risks
• Carrier chance couples 1:100
• Chance affected child 1:4
• Population risk: 1:400 (Down syndrome 1:600)
• Reproductive options for carrier couples in third party reproduction

– Choose another gamete donor
– IVF with embryo-selection (PGD)
– Prenatal diagnostics in pregnancy



Carrier Screening Sperm & Egg Banks



Carrier Screening a Deficient Strategy?

• Prospective parents relying on donor gametes want to conceive healthy children
• The donor selection process gives these parents the opportunity to minimize risk 
• Recessive disease risk is highly specific to particular reproductive pairings
• A high-risk donor for one recipient is likely to be a low-risk donor for most other recipients
• Avoidance of high-risk donors is a clinical strategy that is both optimal and necessarily 

personalized
• The biological reality is that all donors and recipients carry serious recessive disease 

mutations
• Joint comprehensive analysis of both donor and recipient disease mutations?
• This type of high-resolution recessive disease risk analysis is now available and affordable

Genetic Testing and Molecular Biomarkers 2016
Carrier Screening is a Deficient Strategy for Determining Sperm Donor Eligibility and Reducing Risk of Disease in Recipient Children

Ari J. Silver et al



Expanded Carrier Screening

Is more better?
• More genes – advantages: Increases potential diagnostic utility, maximise 

reproductive autonomy for parents, normalise carrier 
status thus reduce the risk of social stigmatization

• More Genes – disadvantage: When ECS is performed sequentially for each 
reproductive party, every additional condition increases 
the chance of identifying a carrier, increasing patient 
anxiety, also opposition to carrier screening by partner



Recommendations for Carrier Screening USA 2017

Carrier Screening in the Age of Genomic Medicine
• Ethnic-specific, pan-ethnic and ECS are acceptable strategies for pre-pregnancy and 

prenatal carrier screening
• ECS does not replace previous risk-based screening recommendations for:

– Cystic Fibrosis 
– Spinal muscular atrophy
– Hemoglobinopathies
– Tay-Sachs
– Fragile-X



The perfect donor….does he/she exist?

Screening for 
infectious diseases

Family health 
history

Karyotyping

Screening for 
genetic disorders

Donor 
Gametes



• Costs and access
• False sense of security
• Will there be any healthy donors left
• What about the donor, how do they feel about being labelled as a good or bad 

product?
• Will they be sufficiently counselled about the results of the genetic screening

Consequential Consideration



Conclusion

• Knowledge of individual carrier status for AR conditions only has reproductive utility if 
we know the status of the other partner. Individual carrier status does very little to 
predict offspring risk 

• Fertility clinics and sperm/egg banks have a shared responsibility for the health of the 
children they help to conceive

• Little benefit in expanded carrier screening of sperm and egg donors if the patients 
refuse to have a similar screening done

• It is overly demanding to state that there is a moral responsibility to rule out all 
possible genetic diseases in the offspring 

Could Genetic Matching be the Future?



What is your view?

• Would you advise your patients and their partner to have 
expanded carrier screening prior to treatment?

• How about if your patient is having treatment with donor 
gametes?

• Would you advise your patients to choose genetic 
matching as a first choice?



Thank you for listening!


