
An update from the new 
Rett digital natural history 
study
How our children’s medical records created 
a decades-long study in months
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Agenda

• Introductions
• Overview of utilizing untapped resources support research
• What is a digital natural history study?
• Why is a digital natural history study important?
• Data review from the ongoing Rett study
• Q and A
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Invited Speakers

Monica Coenraads, MBA
Digital Natural History Study Parent
CEO, RSRT

Cary Fu, MD
Clinical Lead
Rett Syndrome Global Registry & 
Digital Natural History Study
Vanderbilt University Medical Center

Bernhard Suter, MD
Clinical Lead
Rett Syndrome Global Registry & 
Digital Natural History Study
Texas Children’s Hospital

Kristina Hone, MBA
Lead Data Scientist 
CEO, CASK gene Foundation
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Combine Untapped Resources to Expand Rett Therapeutics

Parents have valuable
knowledge that is not captured

Comprehensive medical 
records are not utilized

How do we access this?
How do we support care, research, and development?

Can we give support tools back to parents?

Part 2
Parent-Reported Component 
to Support Day-to-Day Care

• Rett history, symptom burden, care 
strategies, family life, clinical trial 
perspectives

• Individualized symptom/episode 
tracking & graphing

Part 1
Clinical Component                       

via Medical Record Summaries

• Consolidate all medical care 
received into a research-ready, 
coded dataset
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Monica Coenraads, MBA
Rett Digital Natural History Study Parent

CEO, RSRT 

What is the new Rett syndrome digital 
natural history study?
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What is a Natural History Study (NHS)?

Natural History Study

Rett Syndrome                
Natural History Study

• collects health information from a group of 
people to learn how the condition develops 
over time

• Focused on Rett syndrome and related 
disorders

• US based
• 15 years of in-person clinical data
• 1000+ individuals enrolled
• Generated dozens of publications
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What is a digital NHS?

research and 
development

medical 
records 

requested

parents list 
medical 
facilities

anonymized digital 
datasets are 
created and 
aggregated



8

Key Features of a dNHS

• No clinic visits required
• Captures all information from medical records
• Unbiased approach without pre-defined data 

collection 
• Not dependent on parents’ memories
• Collects years of data in one fell swoop
• Traditional NHS and dNHS each have pros and cons
• dNHS adds data from untapped resources to 

enhance the knowledge base. Does not replace 
NHS but rather expands on it.

Traditional 
NHS

Collect directed subset 
of data over time

Digital    
NHS

Collect all data       
over time
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Who is ciitizen / Invitae?

ciitizen is a technology company that puts patients in 
control of their medical records and gives them the 
ability to share their records with whom they choose

• Founded by Anil Sethi in honor of his sister Tania who died 
from metastatic breast cancer

• She saw 17 oncologists and other physicians at 23 institutions
• Doctors made life-and-death decisions from limited 

information because her health history was fragmented
• Anil set out to change this
• Invitae, a medical genetics company, acquired ciitizen in 2021
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Parent Portal: Dashboard
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Parent Portal: My Records View
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Parent Portal: Imaging View
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Parent Portal: Dashboard
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Parent Portal: Disease Summary Report
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Parent Portal: Symptom Overview
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Parent Portal: Manage Data
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Benefits for dNHS Families

• Availability of medical records varies across institutions 
as the transition to digital files occurs

• Access records in one place
• View information by symptoms
• Easily share with new providers
• Contribute to research with minimal effort
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• Don’t let valuable information languish. Put that valuable 
information to work. 

• Share results with the community and improve care
• Inform disease progression over time
• Improve clinical trial design and execution
• Speed up time getting new treatments to patients
• A goal – use dNHS in lieu of placebo groups

Benefits for dNHS Families

Help move the needle for all
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Join Today!

You will need

• Drivers License or 
other form of ID

• Child’s birth 
certificate 

• Child’s legal 
guardianship papers 
if they’re over 18

• US only for now

https://www.ciitizen.com/rett/RSRT
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Kristina Hone, MBA, TRS
Lead Data Scientist

CEO, CASK gene Foundation

How have we analyzed the data 
extracted from medical records?
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Extracting and Coding Information
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Receiving and Relating Data
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Data Analysis
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Cary Fu, MD
Clinical Lead , Rett Syndrome Global Registry & Digital Natural History Study

Medical Director, Rett Syndrome Clinic at Vanderbilt University Medical Center

What have we learned so far from the 
next-generation digital NHS?
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Years of Data per Participant

Years of Data
Mean 16.2
Median 14.5
Min 1.3
Max 59.1

Years of Data
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Participant population

Sex
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Participant Ages

COLUMN HEADER
• Click to edit list or paragraph content.

COLUMN HEADER
• Click to edit list or paragraph content.
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MECP2 Mutations

113 
Patients Included

T158M; R306C
IVS2-2A>G
del exons 3-4
R168X; R270X
S411S
G269Afs*20

Example

gain - exon 3
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Medications by Indication
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Most Common Medications
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Percent of Participants with Epilepsy

With Epilepsy
Without Epilepsy

Without Epilepsy
• No clinical diagnosis of epilepsy
• No record of seizure events
• No AED prescribed

With Epilepsy
• Clinical diagnosis of epilepsy
• Record of seizure events
• Prescribed AED for epilepsy
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Epileptic Seizure Types

COLUMN HEADER
• Click to edit list or paragraph content.

COLUMN HEADER
• Click to edit list or paragraph content.
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Number of Anti-Epileptic Drugs Prescribed Over Time

COLUMN HEADER
• Click to edit list or paragraph content.

COLUMN HEADER
• Click to edit list or paragraph content.

AEDs Prescribed
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Most Common AEDs Prescribed for Seizures

COLUMN HEADER
• Click to edit list or paragraph content.

COLUMN HEADER
• Click to edit list or paragraph content.

Most prescribed AEDs (by N of 
participants who have used each)
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Bernhard Suter, MD
Clinical Lead , Rett Syndrome Global Registry & Digital Natural History Study

Medical Director, Blue Bird Circle Rett Center at Texas Children’s Hospital

What have we learned so far from the 
next-generation digital NHS?
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Gross and Fine Motor Development

Number of participants who 
were listed as “Able”
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Language and Academic Development

Number of participants who 
were listed as “Able”
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Use of Orthotics and Assistive Devices

Device Type and Specificity Count of Participants
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Reasons for Hospital Admissions
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Percent of Participants with a Feeding Tube

Feeding Tube
No Feeding Tube
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Percent of Participants with Scoliosis and Surgery

Feeding Tube
• Clinical diagnosis of feeding tube 

dependency
• Feeding tube procedure
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Female development

• Click to edit list or paragraph content. • Click to edit list or paragraph content.

Age at First Period (Menarche)
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Thank you to the 119 parents who contributed so far!
Conclusions
• MECP2 mutation frequencies, seizure frequencies, and delayed menses mirror findings from the traditional 

NHS demonstrating dNHS data are valuable

• Most common non-seizure meds: polyethylene glycol (or OTC MiraLax) for constipation, melatonin for sleep
• Most prescribed AEDs: leviteracetam (Keppra), valproate (Depakote) and diazepam (Diastat) as rescue med 
• Hospitalizations: about half are planned; unplanned stays mostly due to seizures/respiratory issues 
• Surgeries: 50% for feeding tube; 40% for scoliosis
• Periods start around 12.5 years old

Limitations
• Data summaries are only as good as the detail recorded
• Inconsistent data recording leads to spotty data

• Medical records are sometimes inaccurate

Solutions
• Increase cohort size
• Participate in multiple studies
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Combine Untapped Resources to Expand Rett Therapeutics
Parents have valuable

knowledge that is not captured
Comprehensive medical 
records are not utilized

Part 2
Parent-Reported Component 
to Support Day-to-Day Care

• Rett history, symptom burden, care 
strategies, family life, clinical trial 
perspectives

• Individualized symptom/episode 
tracking & graphing

Part 1
Clinical Component                       

via Medical Record Summaries

• Consolidate all medical care 
received into a research-ready, 
coded dataset
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Question and Answer Session

You will need

• Drivers License or other form of ID

• Child’s birth certificate 

• Child’s legal guardianship papers if 
they’re over 18

• US only for now

https://www.ciitizen.com/rett/RSRT



Thank you!


