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• Secure web-based 

platform used by >7000 

institutions for electronic 

data capture and 

management 

• HIPAA compliant



Data 
Modules in 
Redcap
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Emotional Health + Neurodevelopment

Medication Log

Medical History

Surgical History

Surgical Log



Percentage of 
Data Fields in 
Each Form

9.6%
1.5%

14.7%

4.2%

7%

2.8%

1.9%

3.8%

1.8%

6.9%

24.1%

15%

2.8%

3.9%
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~200 questions

~1000 data fields



Data 
Modules in 
Redcap

7

Current
Future

Emotional Health + Neurodevelopment

Medication Log

Medical History

Surgical History

Surgical Log
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FON Data

Data

(Makes data safe to interpret)

dataRegistry

1. Local human review at FON centers

2. REDCap validation rules

3. First-line automated validation rules

4. Limited human review by Data and 

Analytics Workgroup

5. Second-line automated validation 

rules

6. Clarification of flagged data with FON 

centers

7. (Iterative learning as data 

accumulates)

8. Data safe to consume!
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Current Flow of 

FON Data



Example of Realtime Data Query

“Is ventricular morphology associated 
with exercise capacity?”

N=91 exercise tests with peak RER>1.05 
and with data on age, sex, height, peak 
VO2, and ventricular morphology

Small sample size, but…
N=135 Dhauna J, et al. Cardiopulmonary Exercise Test 
Outcomes in Fontan Patients With Right Versus Left Single 
Ventricle Morphology (2022)

N=50 Padalino MA, et al. The impact of dominant ventricle 
morphology and additional ventricular chamber size on 
clinical outcomes in patients with Fontan circulation (2022)

N=166, max (n=411 total) Paridon, et al. A Cross-Sectional 
Study of Exercise Performance During the First 2 Decades of 
Life After the Fontan Operation (2008)   [Didn’t explore 
relationship of ventricular morphology to peak VO2]
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Jeff Theobald, FON Data Manager

Data Collection Progress



FON Cumulative Enrollment 
as of March 31, 2024
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739 participants 

20 centers

Each distinct color 
within a bar represents 

enrollment at one center



ENROLLMENT - record created and a unique patient ID was assigned to a consented FON participant in the FON database. (based on log activity)

CORE_DATA - data entered for core enrollment forms (1. REGISTRATION / PT. PROFILE, 2. DEMOGRAPHICS, 3. DIAGNOSIS INFORMATION, 4. MEDICAL HISTORY, 5. SURGICAL 

HISTORY & ADDITIONAL INTERVENTIONS, 6. EMOTIONAL HEALTH & NEURODEVELOPMENT) and saved with "Complete" status. (based on log activity)

REVIEW_READY - all core Enrollment forms plus additional applicable forms for available data at Enrollment (e.g., imaging, labs, medications), and the “ENROLLMENT 

REVIEW REQUEST” form has been submitted.



Some context to keep in mind

Interpretation of data can be hazardous!

• Data presented here have not gone through the entire review process:

• Enrollment and data entry are still in early stages

• Enrollment into FON is a non-random process



Who is enrolled in FON?



Get Involved: Data Coordinator meeting open to CRCs, people doing the 

data entry or overseeing/working with the registry (reach out to 

info@fontanoutcomesnetwork.org)



36 centers in 2 
countries

739 patients from 20 
centers, living in:

31 states

4 provinces

= 1 FON Care Center



36 centers in 2 
countries

739 patients from 20 
centers, living in:

31 states

4 provinces

= 1 FON Enrollee



Who is enrolled in FON? Age

Median Age at 

Enrollment: 14 yrs

*Cartoon from European Society of Cardiology, Davos Cardiology Update 2013:

https://assets.escardio.org/assets/Presentations/OTHER2013/Davos/Day%202/22-What-new-in-CHD-2013.pdf

33% > 18 yrs old

5% ≥ 36 yrs

7% ≤ 3 yrs



Data as of March 31, 2024

Who is enrolled in FON? Demographics



Data as of March 31, 2024

Who is enrolled in FON? Demographics

61.6%

12.4%

6.0%

10.2%

9.7%

US Census 

2020

81.3%

18.7%

US Census 

2020

50.9%

US Census 

2020

49.1%

US Census 

2020



Who is enrolled in FON? What type of CHD?



FON Cumulative Enrollment 
as of March 31, 2024

Transparency is 
foundational
We learn and improve by 
sharing with each other: 
data, outcomes, 
successes, failures

Within FON, we plan to 
show center names on 

charts like this.

Any concerns?



Mentimeter



• Center – Enrolling patients and entering data
• Center – Enrolling patients (informed consent), but no data entered yet
• Center – Plan to enter first patient data in next 3 months
• Center – Legal and/or regulatory work in progress (DUA, IRB, etc.)
• Center – Unsure
• Center – Not participating in FON (yet)
• Patient or Family Member – I have already enrolled
• Patient or Family Member – I am at a center not participating in FON or have not enrolled

POLL: In terms of patient enrollment and data 
entry, at what stage is your center?

Options (select all that apply)



Progress with Automation

Andrew Cheng, MD



• Why automate?

• What can we automate?

• How do we automate?

• How can we make automation accessible 
to all centers?

Overview of Automation
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Lab 
Automation 
Workflow 
from 
CCHMC

29 Courtesy of Rohith Vanam



Progress & Next Steps

Mike DiMaria



N = 411

FON is On Track to Hit 1000 Subjects!

N = 555 N = 400
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Enrollment 

payments will 

end on June 30th, 

2024

75 days from today!



Muddiest & Clearest Points 

Silent for 1-2 minutes - Take a moment to reflect. Reflections Questions

o What was the most confusing (muddiest) part of the information received?  ,What would you 

want to learn in the future to provide clarity?

o What was most helpful?  What would you like to see/hear more of in the future?
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When you are ready,  place responses in the chat.



Thank you!!
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Single Ventricle Patient Day -  Fall Learning Session, 2023
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