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Educational Goals
 Review new ACOG guidelines for carrier screening and 

expanded carrier screening.

 Review basics of Spinal Muscular Atrophy

 Review rationale behind expanded carrier screening for 

recessive genetic disease.

 Review technology, feasibility and desirability of 

“expanded carrier screening”. 

 Discuss practical issues related to screening.







691: Recommendations?
 Information about carrier screening should be provided to all 

pregnant women. 

 Recommendations for CF for all ethnic groups, Ashkenazi Jewish 
genetic screening, hemoglobinopathy screening and Fragile X all 
remain unchanged. 

 The main new thing is the addition of a recommendation to offer 
carrier screening for Spinal Muscular Atrophy or “SMA” for all 
ethnic groups.

 Offers no explanation of why ACOG has changed position on this.  
In the past, ACOG said that there is not enough published 
information on best practices, patient attitudes etc…

 ACMGG has recommended offering SMA screening in pregnancy 
for the past 10 years. 



Bottom Line:
 Everyone gets offered SMA carrier screening, 

regardless of ethnic group.

 Ashkenazi Jewish people get offered “Jewish Panel”.

 People at risk of hemoglobinopathy and sickling 

disorders get offered appropriate screening.

 CF screening can get offered to everyone, but 

Caucasians are most relevant and screening Asian 

people is mostly unhelpful.  



What is SMA?
 Recessive condition that affects lifespan of motor 

neurons in the spinal cord.

 Death of these neurons results in weakness and 

atrophy of muscles. 

 SMA has variable severity.  Most severe starts in-utero 

and is lethal in the neonatal period.  Least severe form 

has onset in early adulthood and has a slowly 

progressive course.  Most common form results in 

childhood demise due to paralysis.  





SMA Facts
 Approximate incidence is 1:5,000.  

 Said to be most common genetic cause of neonatal death.

 Corresponds to a carrier frequency of 1:35 (1/35 x 1/35 x ¼ 
= 1/5,000)

 This means 1 baby in Vermont every year. 

 By comparison, Duchenne Muscular Dystrophy and Fragile 
X Syndrome are almost twice as common.

 If screening costs $200, then cost to identify one affected 
fetus is $1,000,000.  



SMA Screening
 SMN locus is complicated because of an evolutionary 

duplication, resulting in 2 very similar genes, SMN1 

and SMN2. 

 SMN1 is functional and SMN2, which is almost 

identical is non-functional.

 Illegitimate recombination can occur, resulting in 

deletion of SMN1.

 97-98% of all the SMN1 carriers have a deletion allele.



Carrier Screening
 Aimed at detecting SMA1 (normal exon 7) copy number.  

 Technically challenging, but has been solved by several 

methods.

 Because some people have 2 copies on one chromosome 

and no copies on the other, normal study can be falsely 

reassuring in some cases.

 Therefore, results are reported with a Bayesian calculation. 





Residual risks after normal 

carrier screen



Practical Issues 
 SMA carrier screen is done by several companies 

including Mayo.

 Some insurance carriers will cover it, while some will 

not. Vermont Medicaid will, if sent to a contracted lab.

 For those interested in paying out-of-pocket for testing, 

the cheapest option is expanded carrier panel through 

a commercial vendor.



Expanded Carrier Screening



Green Journal March 2015



Existing Paradigm
 Identify “at risk” individuals by ethnicity.

 Screen for mutations specific to that ethnicity.

 Tay-Sachs in Ashkenazi Jewish people, and so forth….

 Based on core principles that: (1) be of sufficient and 
uniform clinical severity that most couples would be 
interested in prenatal diagnosis and potential pregnancy 
termination if the result is positive; (2) have a set of relatively 
frequent and well-characterized mutations such that a 
positive result is predictive of disease and a negative result 
does not give a false sense of security; and (3) be amenable 
to testing by a technical platform that is cost-effective, 
accurate, and comprehensive for the majority of the frequent 
mutations.



New Paradigm:  Pan-ethnic and/or Expanded 

Carrier Screening

 Change in thinking is driven by technology 

development.  It is now possible to screen for many 

sequence variants in parallel and at low cost.

 Many companies have ECS products, and you will be 

confronted with advertisements to use them. 

 Patients may ask as well.  

 Should understand rationale, problems and 

professional society recommendations.  



Rationale for ECS
 We are all likely to be carriers of something.

 Family history is a very poor tool to identify at risk couples

 Ethnic groups don’t work very well either: 
48% of Jewish people marry non-Jews.
12-20% of infants diagnosed with hemoglobinopathy are not 
from recognized “at-risk” couples. 

 Why not screen for lots of disorders, when it doesn’t even 
cost more?

 Expected (but not proven) to reduce childhood mortality, 
pediatric hospitalizations and heartache



How much recessive disease is there?

 No perfect way to answer this question. 

 Probably >95% of people carry at least one recessive 

gene mutation.

 About 1% of couples carry mutations in the same gene.

 About 1/400-1/500 babies has a recessive or X-linked 

genetic condition.

 Responsible for 20% of infant mortality.

 10-20% of all pediatric hospital admissions.



Expanded Carrier Screening
 Exploit high throughput technologies – Next-Gen 

sequencing - to detect pathogenic alleles in lots of 

genes.

 Several companies offer panels that assess 175-400 

genes.

 From technical perspective, there is no doubt that this 

can be done. 

 Cost that is similar to or even less than screening for 

CF mutations.  







Design
 Published by Counsyl Corp.

 Used data from 350,000 real screening results to 

model predicted impact.

 Assumed random mating within ethnic groups to 

calculate number of affected babies.



JAMA Article
 Out of 100,000 babies born to non-Jewish Caucasian 

couples, you expect:
38 with CF
11-15 with SMA
28 with Fragile X Syndrome

 If you use their expanded recessive carrier screening panel, 
you will identify another 47 babies with “severe or profound” 
genetic illnesses.

 This would be 65% increase in # of detected cases.

 Conclusion:  Higher chance to identify positives than DS 
screening in a low risk population. 



Accompanying Editorial
 No data on what would really happen in a real 

screened population.

 Little discussion on choice of genes in various panels 

or information on true sensitivity to detect mutations.

 For rare and very rare conditions, phenotype/genotype 

correlations are generally poor or non-existent.  In 

other words, ability to predict disease severity is poor.



Other arguments against?
 Expensive.

 Poor use of scarce resources – not just money but also 

provider time.

 Not well understood by patients (or providers).

 High potential to add stress

 False reassurance (screening not 100% sensitive, does 

not address new mutations in dominant genes, does 

not address chromosome deletions/duplications) 



What does committee opinion 

690 actually say?
 Does NOT endorse expanded carrier screening.

 Basic old fashioned approach is fine. Minimal screening should 
include CF, SMA, hemoglobinopathies and Fragile X in select 
patients.

 Each practice should have a uniform approach to screening.

 If you are going to bring up expanded screening, be aware of the 
issues, such as residual risks, high likelihood to need to screen 
partner and so forth. 

 Know about sensitivity and carrier frequency.

 Choose screening panels that are well designed.

 If patient wants expanded screening, respect their wishes.



What About Insurance 

Coverage? 
 Most insurers will cover CF carrier screening.

 Some will cover SMA.  

 Few, if any, will cover expanded carrier screening. 

 For the time being, if you want to send expanded 

carrier screening, Counsyl will contact the patient 

directly and provide an estimate of out-of-pocket cost.

 Maximum is $350 – so, a lot cheaper than sending CF 

or CF/SMA alone.  



So where are we?
 ACOG directive to offer CF and SMA to basically every 

prenatal patient. 

 From a logical perspective, it makes sense to offer 

expanded carrier screening. 

 None of us have time to do this.

 And its frustrating because of insurance coverage and 

billing. 



Summary and Thoughts
 I feel sympathy for the mothers/families being 

confronted with decisions about genetic testing.

 Psychology is difficult and totally different than it would 

be if carrier screening occurred prior to pregnancy.

 I can imagine a world where genetic screening is part 

of general medical care.  Couples would know about 

potential problems long before pregnancy.

 But we are stuck with today’s reality.



Summary and Thoughts
 Screening for CF and SMA alone just doesn’t seem 

logical.  

 Therefore I feel compelled to discuss expanded 
screening.

 However, most women/couples aren’t that interested.  
Seems “over the top” and “looking for trouble”.

 Even though its not too expensive, its too expensive for 
most patients.

 However, there are exceptions.



What to do? 
 Provide patients with a written brochure that introduces 

carrier screening and defines the options:

1.  Do no screening

2.  Do ACOG recommended screening

3.  Do expanded screening

 Patients will have to check with insurance carrier.

 VT Medicaid is easy, since Counsyl will accept samples 

for CF, SMA and Fragile X.



Conclusions
 New guidelines include SMA screening for all ethnic 

groups.

 New guidelines do NOT endorse expanded carrier 

screening.

 Discussing carrier screening is difficult and time 

consuming.  

 One approach is to provide patients with written 

information that asks them to make a specific choice 

about carrier screening.



Questions?

This webinar was recorded and will be available to 

view within 5 days at 

https://vchipwebinars.wordpress.com

http://www.vchipwebinars.wordpress.com/
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Thursday, February 15th, 12-1pm EST
Conventional Aneuploidy Screening:

Does it still have a place?

To register and for more information 

about future webinars, visit: 

https://vchipwebinars.wordpress.co

m

Contact: 

Amanda.slater@uvmhealth.org 

OB/GYN Webinar Series 2017-2018
Special Series: Genetic Testing with 

Dr. Stephen Brown

Tuesday, March 13th, 12-1pm EST
Topics: Low Dose Aspirin 

Domestic Violence 

Tuesday, May 8th, 12-1pm EST
Topics: Tranexamic Acid for Postpartum Hemorrhage

Preconception Health and Well Women Care
Gestational Diabetes

http://vchipwebinars.wordpress.com/


We want to hear from 

you! 
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Visit 

https://vchipwebinars.wordpress.com

to take our surveys! 

Contact: 

Amanda.slater@uvmhealth.org 

Questions?

Comments? 

Topic Suggestions? 

https://vchipwebinars.wordpress.com/


Thank 

you! 
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