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Objectives

1. Discuss the importance of prenatal testing and 
screening

2. Describe current prenatal testing and screening 
options

3. Discuss when confirmatory testing is needed after 
birth

4.Review when patients should be referred for genetic 
counseling.

5. Describe the importance of taking a family history



Screening versus Testing

• A screening test is used to identify if a baby is 
more likely to have certain conditions, but 
cannot make a definitive diagnosis and does not 
screen for all diseases

• A diagnostic test can often provide a definitive 
diagnosis 

• Even when all the results of diagnostic testing 
are normal, all pregnancies still have 
approximately a 3-5% risk of birth defects



What is prenatal genetic screening or 
testing testing?
• Prenatal screening for aneuploidy provides an 

assessment of a woman’s risk of carrying a fetus 
with one of the more common fetal aneuploidies 

• Prenatal diagnostic testing evaluates for the 
presence or absence of abnormalities in 
chromosome number, deletions and 
duplications, or specific single gene disorders.

• No one screening test is superior to other 
screening tests in all test characteristics 



How common are chromosome 
abnormalities?
• Chromosome abnormalities occur 

in 1 in 150 live births
• The incidence of aneuploidy 

(T21>T18>T13) increases with 
maternal age, but can affect 
patients at any age and is not 
related to race or ethnicity

• In addition, copy number 
variants (CNV) occur in 
approximately 0.4% of 
pregnancies and are unrelated to 
maternal age

• For patients under age 35, the risk 
of a CNV is significantly higher 
than that of common aneuploidies 
(T13, 18,21)



Maternal Age Related Risk

https://geneticcounseling.info/



Spontaneous Pregnancy Loss

• Risk of spontaneous loss between 6-12w in 
women < 35 is 9-12%

• Risk approaches 50% in women >40 years of age

• >50% of early losses due to chromosome 
abnormalities
▫ Monosomy X, Polyploidy, Trisomy 16, 13, 18, 21, 

and 22



Common Chromosome Conditions



Society Recommendations
• Given the prevalence of chromosomal 

abnormalities, ACOG recommends 
that all women be offered the option of 
aneuploidy screening or diagnostic 
testing for fetal genetic disorders, 
regardless of maternal age.

• Patients should be aware that 
screening is most sensitive for Down 
syndrome and the detection rate for 
other aneuploidies may be lower.

• The only method to accurately 
evaluate for chromosomal 
abnormalities is via diagnostic testing.

• When a screening strategy is chosen, 
only one screening test should be 
performed.

• Patients should also be informed 
that making a definitive 
pregnancy decision based on the 
results of screening test alone 
(serum or NIPT) is not 
recommended. 

• Testing for chromosomal 
abnormalities should be an informed 
patient choice based on a variety of 
factors including access to accurate 
information, the patient’s clinical 
context, health care resources, values, 
interests and goals. 

• After review and discussion, every 
patient has the right to pursue or 
decline prenatal genetic screening 
and diagnostic testing.



What testing options are available?



Additional Screening Recommendations

Ultrasound Multiple Gestation
• First trimester • 11-14 weeks 

▫ May included NT measurement, Nasal bone 
▫ Enlarged NT associated with aneuploidy 

(T21, T18, 45X), genetic syndromes 
(Noonan), skeletal dysplasia and congenital 
heart defects (CHD) NT alone has a 70% 
detection rate for T21 

• Second trimester • 18-22 weeks 
▫ Offer to all patients regardless of testing 

choices 
▫ Offer maternal serum AFP if not previously 

performed
▫ Evaluation of structural defects 
▫ Only 27% of fetuses with T21 have 

recognizable major structural abnormality 
by ultrasound. 

▫ The sensitivity of ultrasound in detecting 
fetal anomalies varies by center expertise 
and organ system ranging from 20-90%. 

• Twins: 
▫ No method is as accurate as it is for singletons. 
▫ Traditional screening in twin pregnancies: 

Maternal age and nuchal translucency (with or 
without biochemistry) detects up to 80% of 
Down syndrome at a 5% false positive rate. 

▫ cfDNA-based screening for common trisomies
in twins provides higher positive predictive 
values among twin pregnancies compared with 
traditional serum and nuchal translucency 
based screening in twins, but are associated 
with test failures.

▫ Interpretation of the cfDNA test results could 
differ depending on test methodology, fetal 
fraction and chorionicity/zygosity. 

• Triplets and higher order multiples 
▫ Screening options for triplet pregnancies are 

lacking and cfDNA may be a potential option. 
There are currently few if any observed data to 
determine detection rates. Failure rates up to 
20% have been reported. 



Next Steps if Screen Positive
• In patients with a screen positive and abnormal 

ultrasound findings invasive testing is 
recommended

• Cell-free fetal DNA screening may be used as a 
follow up but patients should be advised that this 
may delay definitive diagnosis

• If invasive testing is declined postnatal examination 
and testing is recommended

• Residual risk of a chromosomal abnormality with a 
normal cell-free fetal DNA screening after abnormal 
traditional screening is 2%                                      



Invasive Testing
• Who should be offered invasive diagnostic testing 

for aneuploidy?
▫ Everyone, regardless of maternal age. 
▫ Must discuss risks vs benefits
▫ All patients with abnormal screening result, abnormal 

ultrasound finding, or positive history
▫ When trisomy 21, 18, and 13 are the only aneuploidies 

screened for, ~50% of cytogenetic abnormalities routinely 
identified by amniocentesis will not be detected 

• When patients <35 years or >35 years are considered 
separately, 75 and 43% of cytogenetic abnormalities will be 
missed

ACMG Policy Statement, 2013



Chorionic Villus Sampling (CVS)
• Performed between 10-13 weeks

• Indications same as for amniocentesis
▫ AFP testing cannot be performed*

• Miscarriage risk ~1/300-500

• Mosaicism seen in 1-2%
▫ 20% are true mosaics
▫ 80% are confined placental mosaicism 

• Primary advantage is timing 

• Failure rate is <0.5%



Amniocentesis

• Performed after 15 weeks

• Miscarriage risk ~1/300

• AFP included
▫ Followed by acetylcholinesterase (AChE) 

confirmatory testing on positive results
• Failure rate is 0.1%



Who needs a genetic counseling 
referral?
• Advanced maternal age/Advanced paternal age 
• Abnormal screening test result 
• Fetal structural anomaly on prenatal ultrasound 
• Family history of a known of suspected genetic disorder 
• Known carrier of a genetic condition 
• Parental history of genetic disorder 
• Known teratogenic exposure 
• Consanguinity (blood relationships of parents, first cousins or 

closer) 
• Recurrent pregnancy loss (2 or more first trimester losses)
• Prior child with chromosome abnormality or genetic disorder 
• History of stillbirth or fetal/neonatal loss with structural anomalies 
• Patient request for additional information regarding testing options 



Why is taking a family history 
important? 

• An accurate family history is a method to recognize genetic disorders and susceptibilities that may 
pose risks for future health problems.  

• The family history is the initial step before discussing genetic testing with your patient. 
• The use of a family history screening tool has been shown to increase the likelihood of detecting a 

patient at high risk of developing an inherited medical condition by 20% compared to medical 
record review alone. 

• What is the best way to record a family history and what types of information should be 
included? 
▫ A common tool used to collect the family history is the family history questionnaire or checklist
▫ Having the patient complete the questionnaire at home allows extra time for the patient to contact 

family members and provide more accurate information. 
▫ Remind your patient that the family history is a lifetime document that should be transferred to new 

physicians as they move through the health care system. 
▫ Remember that the personal nature of this information requires questions to be open ended and non-

judgmental. 
▫ Families that have medical conditions appearing in multiple relatives need to be reassured that no 

one is to blame when genetic conditions are passed on to future generations. 
• How should the family history be interpreted? 

▫ Any positive responses should be followed up to obtain more detail. 
▫ Positive responses should be referred for genetics services. 



Examples of “red flags” in a family 
history suggesting a genetic 
condition

• Family history of a known or suspected genetic condition
• Ethnic predisposition to certain genetic disorders
• Consanguinity
• Several closely related individuals affected with the same or related condition. 
• A common disorder with earlier age of onset than typical, especially if it occurs in multiple family 

members. 
• Sudden death in someone who seemed healthy. 
• Individual or couple with 2 or more pregnancy losses. 
• Medical problems in children of parents who are closely related. 
• Within an individual, look for: 

▫ A medical condition and dysmorphic features
▫ Developmental delay with dysmorphic features and/or physical birth anomaly
▫ Learning disabilities or behavioral problem
▫ Unexplained movement disorders, hypotonia, ataxia
▫ Unexplained seizures
▫ Congenital/juvenile deafness, blindness or cataracts
▫ Disproportionate short stature or proportionate short stature with dysmorphic features
▫ Unexplained infertility



Insurance Coverage for cell-free fetal 
DNA Screening
• Due to the complexity of coverage guidelines, 

insurance coverage for prenatal genetic testing 
and screening may not be guaranteed. Patients 
are encouraged to contact their insurance 
company to obtain benefits coverage, so that 
there are no surprises. 



Take Home Points
▫ All pregnancies have approximately a 3-5% risk of 

birth defects
▫ All women should be offered the option of 

aneuploidy screening or diagnostic testing for fetal 
genetic disorders, regardless of maternal age or 
history

▫ Every patient has the right to pursue or decline 
prenatal genetic screening and diagnostic testing

▫ The first step to genetic screening is a thorough 
history

▫ Don’t hesitate to make genetic referrals
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Thank You

• Questions?
▫ April.adams@bcm.edu
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