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Model 1 

• Targeted mutation detection using individual or panels 
of tests (current standard of care). 

 

• Will include detection of variants of unknown 
significance. 

 

 

 



What I would want to know: Current 

Standard of Care 

• Complete Family History  

 

• Offer carrier screening in the preconception period 

– Best time for couples to consider the results of testing and plan for pregnancy 

– Some insurers will not cover carrier screening unless a woman is pregnant 

 

• Carrier screening to be offered: 

– Ashkenazi Jewish Genetic Diseases 

• ACOG recommends 9 conditions 

• Philanthropic programs are currently offering 19 conditions (which 
includes cystic fibrosis) – approximately 1 in 4 AJ’s found to be a carrier of 
at least one condition 

• Note: enzyme testing and not DNA should be offered for other high risk 
groups (Irish ancestry) 

– Consider Fragile X syndrome (personal or family history of autism spectrum 
disorder or intellectual disability) 

– Consider Spinal Muscular Atrophy  

• ACOG recommends offering to women with a family history 

• ACMG recommends offering to all women  

 

• How could we assist her with quitting smoking? 
 

 

 



Ashkenazi Jewish Genetic Conditions 



Ashkenazi Jewish Genetic Conditions 







Challenges to Workflow, Education & Support 
• If a woman is identified to carry a mutation, next step requires the 

partner be tested.  Often partners cannot be tested if they: 

– Are out of the country for work 

– Are overseas in the military 

– Are incarcerated 

– Are not insured and cannot pay for the testing 

 

• In instances where partners are not available for testing, we often 
observe: 

– Increased anxiety 

– Money is spent  

– Health outcomes are not improved 

 

• Variants of Uncertain Significance (VOUS)  

– Present significant challenges in the preconception and prenatal 
period 

– Despite the uncertain significance, couples need to make decisions 

– Extremely difficult counseling scenarios – time consuming and 
anxiety provoking 

 

 



Actions I Would Take 
• Focus on informing patient of availability of testing options and 

supporting autonomy in her decision making 

 

• Offer partner testing for Tay Sachs: 

– Let’s say he is AJ and he is negative for Tay Sachs mutation 

• Residual risk for him to be a carrier = 1/560 

– Should also offer enzyme assay (will miss 11% of AJ carriers if 
enzyme is not done)  

• Will bring residual risk of him being a carrier down to 1/1451 

 

• Residual risk to the fetus needs to be reported to the couple 

– Mutation testing plus enzyme assay:  1 x 1/1451 x ¼ = 1 / 5804 

– Mutation testing alone:  1 x 1/560 x ¼ = 1/2240 

 

• If they are both carriers, provide counseling: 

– PGD / IVF is an option but may be too expensive for some couples 

– Couples will face very difficult decisions regarding pregnancy 
termination 

– Some couples will choose to have an affected baby 

 

 



Model 2 

• Whole genome sequencing with provision of data 
relevant only to the current clinical situation and a 
handful of high-effect sized “actionable variants.”   

 

• Will include detection of variants of unknown 
significance. 

 

 

 



What I would Want to Know 

(In addition to Model 1) 

 

 

• Expanded panel of carrier conditions, such as is currently offered by Counsyl 

– Over 100 conditions 

– Varying disease prevalence  

– Sensitivity and specificity of the testing for each condition varies widely 

 

• Prothrombin gene mutation + 

– Also look at Factor V Leiden 

 

• Cytochrome P450s and risk for preterm birth and low birthweight 

 

• Would the patient be interested in BRCA1 and BRCA2 mutation testing? 
 

 

 

 

 

 

 



 





Prothrombin Heterozygote 

ACOG Practice Bulletin 124, September 2011 



Maternal Cigarette Smoking, Metabolic Gene 

Polymorphism, and Infant Birth Weight 

Wang et al.  JAMA.  2002;287:195-202. 

Conclusions:  Maternal CYP1A1 and GSTT1 genotypes modified the 

association between maternal cigarette smoking and infant birth weight, 

suggesting an interaction between metabolic genes and cigarette smoking. 

Smoking CYP1A1 GSTT1 # Gestation, Week
 (SE)

P value

Never AA Present 251 Referent

Never AA Absent 72 0.9 (0.4) .03

Never Aa/aa Present 182 0.2 (0.3) .46

Never Aa/aa Absent 62 0.2 (0.5) .64

Continuous AA Present 58 -0.4 (0.5) .40

Continuous AA Absent 177 0.3 (0.8) .75

Continuous Aa/aa Present 38 -0.01 (0.6) .99

Continuous Aa/aa Absent 11 -5.2 (1.0) <.001

Test of interaction

Crude

-5.5 (1.0) <.001

Test of interaction

Adjusted

-5.4 (1.0) <.001



Challenges to Workflow, Education & Support 
• Sensitivity and Specificity of tests for various conditions on panel vary 

widely 

 

• Some of the conditions are very rare.   

– Where can adequate information about the natural history of the 
conditions be accessed (NORD?)  

– Who can provide counseling to families? 

 

• Counsyl is currently not accepting NY State Medicaid so not affordable 
for some women (even at $350) 

– Challenge to equity and potential to widen disparities  

 

• Would the fact that she is at increased risk for clotting due to a 
prothrombin gene mutation, or potentially at increased risk for adverse 
pregnancy outcome based on cytochrome P450s, motivate her to quit 
smoking? 

 

• More VOUS will present more counseling challenges and anxiety 

 

 

 



Actions I Would Take 
• Consider hematology work up -  

– Antithrombin, protein c and protein s deficiency 

– Fasting homocysteine level 

 

• Consider anticoagulation early in pregnancy, although there are no 
clear guidelines for management of these patients, particularly in the 
absence of any prior event 

 

• Continue to emphasize smoking cessation 

 

 

 

 

 

 

 

 



Model 3 

• Whole genome sequencing with provision of data 
relevant to the current clinical situation as well as 
other potentially significant secondary findings using 
the current best available data for interpretation. 

 

• This will include lower effect size variants. 

 

• Will include detection of variants of unknown 
significance. 

 

 

 



What I would Want to Know 

(In addition to Model 1 and 2) 

Would the patient be interested in knowing about APOE4 
homozygosity? 

 

Would family history suggest any other potential risks?  

– Colon cancer – Lynch? 

– Diabetes? 
 

 

 

 

 

 

 

 

 



Challenges to Workflow, Education & Support 
• The patient may experience anxiety, depression, hopelessness, etc 

after learning about her APOE4 

 

• She may choose not to have children and yet may never develop 
Alzheimers 

 

• More VOUS will present more counseling challenges and anxiety 

 

 

 

 

 

 



Actions I Would Take 
• Discuss test results with patient and advise her of increased risk based 

on test results 

 

• Refer her to appropriate specialists for consultation 

 

• Continue to emphasize smoking cessation 

 

 

 

 

 

 

 

 

 



Question for Consideration 

• In pregnancy specifically ... What is an 
improved health outcome? 

 

– Informed decision making? 

– Fewer affected infants?  

 

 



 

Thank you for your attention! 
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