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Objectives

∙ Identify cardinal features of 22q11.2 deletion syndrome pre- and post-natally.

∙ Assess the merits and limitations of prenatal screening for 22q11.2 deletion syndrome.

∙ Review updates in test performance for cfDNA for 22q11.2.

∙ Outline emerging evidence supporting improved clinical outcomes in patients with 
22q that have early diagnosis. 



22q11.2 deletion syndrome

∙ The most common microdeletion syndrome

Prevalence is 1/990-1/2,148

∙ Autosomal dominant 

5-10% of cases are inherited 

∙ Complete penetrance 

Significant inter- and intra- familial clinical variability 

∙ Deletions are located between low copy repeats (LCR)

~3Mb A-D deletion in 85% 

(McDonald-Mcginn, Sullivan et al. 2015)



(Blagowidow, Nowakowska et al. 2023)



Symptoms 
∙ Congenital heart defects (64%)

∙ Immunodeficiency (75%)

∙ Palatal Abnormalities (65%)

∙ Hypoparathyroidism (50-65%)

∙ Gastrointestinal abnormalities (30%)

∙ Genitourinary abnormalities (33%)

∙ Developmental delays are common

∙ Neurodevelopmental disorder (30%)

∙ Schizophrenia (25%)

∙ Other 

(McDonald-Mcginn, Sullivan et al. 2015)



Craniofacial Features 

(McDonald-Mcginn, Sullivan et al. 2015)



Mortality 

∙ 4% infant mortality primarily due to cardiac disease

∙ Lower life expectancy

Probability of survival to age 45 years ~72% for those with major CHD and 95% for those with 
no major CHD (Van et al. 2019)

Sudden cardiac death most common cause of mortality, with or without CHD

(Van, Heung et al. 2019)



Cognitive Functioning

∙ Impaired functioning in several cognitive 
domains

∙ Most with IQ in borderline range (70-85)

30-40% with mild IQ

∙ Consider neurodevelopmental and psychiatric 
comorbidities

https://www.researchgate.net/figure/Major-domains-of-cognition_fig1_294137969



Adaptive Functioning
Vineland Adaptive Behavior Scales (VABS)

1) Daily Living Skills 

2) Socialization

3) Communication 

VABS score <78 indicates functional difficulty

- Most scored 76 (moderately low)

- Mean daily living 81.3

- Mean socialization 67.2

- Mean communication 60.5

∙ School aged years

Most in mainstream schooling, often require IEP

∙ Adulthood 

>60% have jobs (about half assisted employment) 
Most need help managing finances and are not 
financially independent 

(Butcher, Chow et al. 2012)



Clinical Practice Recommendations

Recently updated clinical practice recommendations for managing children 
and adults with 22q11.2 deletion, published in Genetics in Medicine (2023) (Óskarsdóttir S 2023)



Management for Adults

(Óskarsdóttir S 2023)



Pathway to Diagnosis 

Prenatal

Heart defect
Polyhydramnios 
Cleft Lip/Palate
Polydactyly
Diaphragmatic Hernia
Neural tube defect

Infancy

Heart defect
Hypotonia
Hypocalcemia
Recurrent infections
Nasal regurgitation
Hypernasal speech 
Feeding difficulties

Childhood

Recurrent infections
Nasal regurgitation
Hypernasal speech
Developmental delays
Language delays
Behavioral differences

Adolescence/Adulthood

Scoliosis 
Psychiatric illness
Dysmorphic features 
Sudden death/heart failure
Birth of affected child
Chronic sinus infection 



Prenatal Detection 

∙ Ultrasound (60-95%)

∙ Cell Free DNA Screening / Non-Invasive Prenatal Testing (74%-83%)

∙ Prenatal Diagnostic Testing (>99.99%)



Prenatal Ultrasound 

(Blagowidow, Nowakowska et al. 2023)



Congenital heart defect

∙ CHD is an isolated finding in over half of cases 

Heart Defect % of CHD with 22q11.2 DS

Interrupted aortic arch, Type B 50-80%

Tetralogy of Fallot 10-15%

Pulmonary atresia + VSD + MAPCAs 30-45%

Truncus arteriosus 30-50%

Isolated aortic arch anomalies 25%

Double outlet right ventricle Up to 7%

Right aortic arch 3-4%

(Unolt, Versacci et al. 2018)



∙ SNP-based Microdeletion and Aneuploidy RegisTry (SMART study)

∙ Multicenter prospective observational study

∙ 20,877 participants

∙ Requirement of singleton pregnancy and postnatal test confirmation, ideally with microarray 

∙ Primary outcome: test perform for detection of deletion >500kb in A-D region

∙ Secondary outcome: prevalence of disease and performance of an updated screening algorithm

(Dar, Jacobsson et al. 2022)



(Dar, Jacobsson et al. 2022)



1.5% failure rate after second attempt 

1/1,000 screen positive rate

.05% false positive rate 

(Dar, Jacobsson et al. 2022)



(Dar, Jacobsson et al. 2022)



Diagnostic Testing
Step 1: FISH

 2-3 days, detect 80-85%

Step 2: Microarray

1-3 weeks, detect >99.9%

(Maran, Faten et al. 2020)



• Multicenter retrospective study
• First study to address if there is clinical benefit to prenatal detection versus 

postnatal 
• Primary outcome: assess perinatal management, cardiac and noncardiac 

morbidity, and mortality by 1 year

(Freud, Galloway et al. 2024)



Materials and methods
∙ Prenatal cohort with diagnosis or suspicion based on ultrasound +/- cfDNA screening

∙ All required to have genetic testing confirmation 

∙ Data collected

Delivery locations

Delivery complication

Neonatal mechanical ventilation

Neonatal cardiac decompensation

FTT/Dev Delay

∙ CHD categorized by pediatric cardiologist:

Critical (need intervention <= 30 days of age)

Noncritical

(Freud, Galloway et al. 2024)



(Freud, Galloway et al. 2024)



Outcomes

❖ Presence of critical CHD 
was the driver for mortality 
and morbidity 

❖ Mortality rate 5.9%

(Freud, Galloway et al. 2024)



Why is early detection important?

∙ Allow for pregnancy decision making

∙ Prepare expectant parents 

∙ Plan delivery and postnatal care at tertiary care facility 

∙ May shorten the diagnostic odyssey and ensure access to multidisciplinary care 

∙ Evidence of clinical benefits for prenatal cohorts versus postnatal 

Improved delivery management

Less cardiac and noncardiac morbidity  



Argument for including 22q11.2 on cfDNA

∙ American College of Medical Genetics recommends offering 22q11.2 deletion for all (conditional and 
based on moderate evidence)

∙ Disease associated with severe morbidity

∙ Prevalence of 22q11.2 in prenatal cohort is 1 in 1,000

∙ PPV for Trisomy 13 is lower (30%) and has higher prenatal u/s detection rate 96-99%

∙ Timely referral for detailed ultrasound and fetal echo 

∙ Improved clinical outcomes with early diagnosis 

More studies expected in the future 



Questions? Thoughts?
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