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Disclosures 

Asuragen provides partial support for Early Check FXS screening. 



What is Early Check? 
§  A research study designed to 

–  Develop and evaluate methods to offer free, voluntary screening to 120,000 parents/
year for conditions not currently part of NBS 

–  Acquire data to inform NBS policy 
§  gauge parents’ interests in screening for new conditions 
§  develop and test feasibility of the full complement of systems needed to implement screening 
§  understand early natural history of “screen positive” infants 
§  identify infants who could participate in pre-symptomatic treatment trials 

§  The foundation for 
–  A long-term research resource to which new conditions can be added when ready 
–  An envisioned future in which states offer a voluntary panel of “non-RUSP” conditions 

§  Currently screening for SMA and fragile X syndrome 
§  Anticipate adding Duchenne screening in 2020 
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What is unique about Early Check? 
§  Collaboration among multiple research partners 
§  Statewide recruitment 
§  Use of residual NBS blood spot for screening 
§  Systematic evaluation of recruitment methods 
§  Electronic consent (permission) 
§  Return of negative results on the electronic portal  
§  Short and long-term follow-up tailored to each disorder 
§  Tele-genetic counseling and developmental 

assessment 
§  Studying the efficacy of interventions 



Criteria for disorder inclusion: DBMD example 



Introduction to Early Check (Video) 



Two options for enrollment 



Permission obtained through use of electronic consent 



Normal results returned through the Research Portal 



Phased studies of  targeted outreach strategies 

 

 
 
 
 
 

Phase 1: Postnatal 
  (letter, flyer, 

postcard reminder) 

Phase 2: Pre- &  
Postnatal  

(Social media: FB, 
Instagram) 

Phase 3: Multiple 
hospital, 

community, and 
state strategies 



Over 4300 consents (4% response rate based on letters mailed) 

§  Cost per enrollee 
(letter only) - $20.00 

42% also consent to receive 
fragile X premutation results 



Current enrollment – about 100 consents per week 



Enrollees from 95% of counties and 100% of birthing hospitals 



Race/ethnicity of consented babies as reported on the NBS card 
Race/Ethnicity Number % NC vital stats 
White, non-Hispanic 2732 63% 64% 

White, Hispanic 178 4% 9% 

Black/African American 
 

297 7% 22% 

Asian  280 6% -- 

More than one race 73 2% -- 

Other 33 1% -- 

Unknown 741 17% -- 

Total 4,334 



Screening results thus far (out of over 4000 tests) 

§  No SMA screen positive cases 
§  18 fragile X premutation carriers 

–  11 in families who chose not to receive these results 
–  7 families received premutation carrier results 

§  2 FXS full mutation 



Timing of permissions and screening (# of days) 

Birth to… Minimum Mean Median Maximum 
Outreach1 2 5.5 5 17 
Postnatal consent 4 16.3 15 40 
Import to lab 5 17.5 16 41 
Report out2 9 21.3 20 45 

1Excluding early October dates 
2Lab is getting results out 3-4 days after getting the list from the portal 



Early Check Research Portal 



Primary objectives of Early Check Research Portal 

§  Feasible, ethical, and reproducible approach to facilitate large-scale 
informed choice 

§  Standardization of the consent (permissions) approach 
§  Provide a mechanism for ongoing participant communication 
§  Participant-oriented results provision 
§  Creation and implementation of a responsive “learning” system 

that integrates evaluation and quality improvement efforts 



Challenges 

§  Inviting more than 120,000 birthing parents a year to Early Check 
§  Providing sufficient information for informed choice 
§  Managing literacy challenges 
§  Achieving sufficient participation to make Early Check viable 
§  Implementing sufficient and feasible communication mechanisms 
§  Providing a feasible approach to return of results 
§  Meeting regulatory and ethical requirements 



Early Check Research Portal platform

•  Web application: anyone with an internet connected device can 
access the portal (no need to install anything)

•  Fully responsive so pages will render properly on a variety of 
devices and window or screen sizes (phones, tablets, laptops and 
desktop computers)

•  Runs on a CMS (Content Management System) so content can be 
easily created and modified

•  Multiple media incorporated, including voice over of all content
•  Spanish-language version available
 



Let’s get started!  



















Quality Improvement Survey Results 



Eligibility Criteria 

§  Mothers at least 18 years old at the time of signing up for Early 
Check 

§  Mothers whose babies were born between October 1, 2018 – June 
30 

§  Mothers whose babies received negative screening results 
 
Survey implemented online, English only 
Invitation was sent to 3207 participants 
 
 



Results (n=432) 

97.00% 

0.69% 3.00% 

Do you remember signing up for Early 
Check? 

Yes No Unsure  

  Demographic Characteristics	 n	 %	
Race 	  	  	

     White	 361	 84.15%	
     African-American/Black	 25	 5.83%	
     Asian	 17	 3.96%	
     American Indian/Alaskan Native 	 4	 0.93%	
     Native Hawaiian/Pacific Islander 	 0	 0.00%	
     I prefer not to answer	 6	 1.40%	
     More than one race 	 16	 3.73%	

Total	 429	 100.00%	
 	  	  	
Ethnicity 	  	  	

     Hispanic or Latino 	 20	 4.65%	
     Not Hispanic or Latino	 403	 93.72%	
     I prefer not to answer	 4	 0.93%	

Total	 430	 99.30%	
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Early Check is a... 

Note: participants could select more than one response 
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33% 

4% 
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I trust the information on the Early Check 
website.  

Strongly agree 
Agree 
Neither agree nor disagree  
Disagree 
Strongly disagree 
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0% 

Early check gave me enough information to 
make a decision about signing up.  

Strongly agree 
Agree 
Neither agree nor disagree  
Disagree 
Strongly disagree 
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To find out if 
my baby has 
the conditions 

screened 

It was free There were no 
additional 

blood samples 
taken 

To help babies 
in the future  

To help 
research 

For my peace 
of mind  

It was easy to 
sign up  

It did not 
require a 

doctor visit  

I don't recall  Other: 

Top 3 Reasons for joining Early Check 
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Very easy Easy Neither easy nor difficult  Difficult  Very difficult  

How easy or difficult was it to understand your baby's EC screening result? 

Note: Only asked of participants who indicated “downloaded and saved to my computer,” “shared with my 
baby’s doctor,” or “shared with family/friend” 



69% 

23% 

6% 
1% 1% 

Very satisfied  Satisfied  Neutral Dissatisfied  Very dissatisfied  

Overall, how satisfied are you with Early Check? 



Fragile X Premutation Screening 
Experience 







Early Check identification of 
fragile X premutation 

§  18 babies identified with 
FXPM 
–  11 did not consent to 

premutation results 
–  7 consented to 

premutation results 

4	Known				
Hx	FXS	

3	cases	
confirmed	

	

4	known	FXPM	
mothers	

0	FXPM	fathers	

2	Telegenetic	
counseling	
2	declined	

2	consented	to	
RDA	

2	declined	

3	No	Known	
Hx		FXS	

3	cases	
confirmed	

	

1	New	FXPM	
mother	

1New	FXPM	
fathers	

	3	Telegenetic	
counseling	

3	consented	to	
RDA	



Follow up offered under research protocol 

§  Flexible, parent-centered genetic counseling 
–  Intentional messaging about uncertainty 
–  Telegenetic or in-person counseling appointments 
–  On-demand interpreter service 

§  Assessments at 3 and 6m 
–  Developmental assessment (Vineland, Bailey, Peabody) 
–  Autism Observation Scale for Infants 
–  Parent-reported infant behavior, feeding, sleep questionnaires 
–  Parent wellbeing (stress, anxiety, depression) 
–  Decisional conflict and regret 
 

 



§  Developed by fragile X experts, genetic counselors, and web and 
data visualization specialists 

§  Uses plain language/low literacy concepts 
§  Tested and refined to improve understanding and user experience 

–  Identified unexpected barriers to understanding 
§  Strong negative images evoked by the terms “fragile X” and “mutation” 

“premutation” made it difficult for participants to receive reassurance about the 
actual implications 

§  Association of the term “carrier” with infectious disease led to misunderstanding 
of genetic inheritance 

–  Added animations with subtitles and voice-overs for high cognitive 
demand concepts 

Targeted web content  



For New Parents 



For Newly Identified Adult Carriers 



Experience returning premutation NBS results: lessons learned 

Initial Protocol 
§  Abnormal infant screening results are relayed by phone to the mother.   
§  During the initial phone call, mothers are informed about carrier testing. 
§  Mothers’ testing has been performed at the same time as confirmatory 

testing for the babies. 
§  Baby’s confirmatory results and mother’s carrier testing results are relayed to 

the mother or parents via a telegenetic counseling session.   
§  If mother’s result is negative and baby is a girl, fathers receive pre-test 

counseling are offered carrier testing. 

 
 
 
 



Experience returning premutation NBS results: lessons learned 

Anticipated (and experienced!) challenges 
§  For those with no prior family history and an apparently healthy newborn, the 

unexpected positive screening result is difficult to comprehend.  
§  During the initial phone call to relay screening results and arrange 

confirmatory testing, the implications of parental carrier testing for the mother 
may not be fully appreciated. 

§  Mothers may not pass information on to fathers, and fathers have not 
contacted the genetic counselor. 

§  When the baby is a girl and the mother’s result is negative, the father’s 
carrier status (or non-paternity) can be immediately inferred.   

§  Implications of fragile X premutation is complex and very different for women, 
men and babies, each best supported through separate genetic counseling 
sessions. 
 



Experience returning premuation NBS results: lessons learned 

Protocol modifications  
§  When possible, arrange for both parents to hear screening results 

simultaneously. 
§  Offer parental carrier testing at a second session after counseling about the 

baby’s confirmed test result, especially if there is no known family history. 
§  Approaches to discuss implications for men vs women: 

o  reproductive implications (FXS, FXPOI) 
o  presymptomatic identification of a genetic condition (FXTAS) 
o  potential to infer father’s status or non-paternity if mother’s result is negative  

 



Funders 



Contact information 

Holly Peay 
hpeay@rti.org 
1-919-485-7734 
www.earlycheck.org 
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