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Combine Untapped Resources to Expand Rett Therapeutics

Comprehensive medical Parents have valuable
records are not utilized knowledge that is not captured

How do we access this?

2 INVITAE How do we support care, research, and development? @
' ?
- Can we give support tools back to parents* rott syndrome
crtizen Dart global registry

Clinical Component
via Medical Record Summaries

e Consolidate all medical care
received into a research-ready,

coded dataset

tracking & graphing




2 INVITAE

.. | What is the new Rett syndrome digital
GINVAGI0N natural history study?

Monica Coenraads, MBA
Rett Digital Natural History Study Parent

CEO, RSRT




What is a Natural History Study (NHS)?

- collects health information from a group of

Natural History Study people to learn how the condition develops

over time

 Focused on Rett syndrome and related
disorders

Rett Syndrome . US based
Natural History StUdy . 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

parercmi’gs Iilst development
medica

facilities

medical

records anonymized digital
requested datasets are
created and
aggregated




Key Features of a dANHS

No clinic visits required Traditional Digital

. . . NHS NHS
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.

Collect directed subset Collect all data
of data over time over time
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Who is ciitizen / Invitae? £

e L cltizen
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




Parent Portal: Dashboard

Q Home My Records Manage

critizen

Hello, Chelsea

Your Health Records

Your Documents

As of : 9/19/2022

g Disease Summary Report

As of : 4/4/2023

Add new records

Help us find your records by letting us know
Q all the places you've been seen for your

condition.

Request Records >



Parent Portal: My Records View

critizen

CX

Health Records

Multiple documents
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l: Imaging View
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Parent Portal: Dashboard

Q Home My Records Manage

critizen

Hello, Chelsea

Your Health Records

Your Documents

As of : 9/19/2022

g Disease Summary Report

As of : 4/4/2023

Add new records

Help us find your records by letting us know
Q all the places you've been seen for your

condition.

Request Records >



Parent Portal: Disease Summary Report

cntzen @

Disease Summary Report Related conditions

@ About the Disease Summary v

Fine motor developmental regression

Filters - Sortby: Oldest Latest \ Guzt
Medical Condition
Primary Diagnosis (D)
Rett Syndrome
. o Ability to use pincer grasp: Able |
Primary Diagnosis 11/22/99
B | View Related History Fine Motor Development
Related conditions &
e Ability to use at least one word: Able
Medical Condition 06/10/97
B Language Development
Ability to use pincer grasp: Able [_:‘]
Fine Motor Development 06/10/97

5
Language developmental regression

Ability to use at least one word: Able

Language Development Medical Condition 10/10/97

2

B

Language developmental regression
Medical Condition 10/31/97 14

B




Parent Portal: Symptom Overview

Chronic cough

Chronic cough

Medical Condition 01/31/22

Medical Condition

Provenance related to this condition

& About the Disease Summary v

=== = = Code
68154008 SNOMEDCT_US

Report Type
progress_note Disease Summary R'_‘pl).’l

Chronic cough

Chronic cough

| it Original Text
Medical Condition riginal Te

Positive for cough

3 View Related History
i Code Filters N Sort by: Oldest Latest

i 68154008 SNOMEDCT_US

— m———— Report Type
— progress_note albutaO'

Original Text
Two weeks ago, she started having increasing coughing episodes, someti "A edication
mes productive, sometimes dry, and have been tending to occur in the m

iddle of the night sometimes up to 1-2 hours. 3

— . = Code ipratropmum

= : 68154008 SNOMEDCT _US
S— Medication
—- Report Type

progress_note 3

Original Text

She coughs every day, but doesn't have coughing attacks every day.
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Parent Portal: Manage Data

Cl |l 171 Q Home My Records Manage cc

Manage Data

(] 5

Share Request Upload
Records Records document

People you are sharing to

Institutions with access to your data

Your record requests

Documents You have uploaded

Who Can See Your Data

People you're sharing to

The following people can access your data because you've previously shared it with them.
Shared Link fﬁ
SL W
= c -~ -\l.f' -
Full Profile  08/29/2021
pue.farooque@yale.edu =
®
Full Profile

> Share Records




Benefits for dANHS Families

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

* Access records in one place

* View information by symptoms

 FEasily share with new providers

» Contribute to research with minimal effort

17



Benefits for dANHS Families

Help move the needle for all

» Don't let valuable information languish. Put that valuable
Information to work.

4
|

» 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

18




Join Today!

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

E L L INVITAE  CIIT1Z€11  ABOUT  JOINUS  OURPARTNERS  PRESS  PRIVACY  JOBS [ LOG IN ] Visit Invitae.com  rett syncone
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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
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How have we analyzed the data
extracted from medical records?

Kristina Hone, MBA, TRS

Lead Data Scientist
CEO, CASK gene Foundation

20



Extracting and Coding Information
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visual field defects 10 confronta | SoTTTTmmmmEe s ymmetric, palate elevation and tongue

perfformed. | ttttttoottoottoooiescssssssssssees

Motor: Normal bulk withl decreased tone throughout, lmost notable at the shoulder girdle, good and symmetric
resistive strength_throughout, can reach arms above head, some uncoordinated arm and hand movements

including someg overflow/hypekinetic movements gnd arms are often held with flexed elbows at her sides; there
Is notable difficulty with sustained grasp ot toys and reflex hammer, there is persistence of palmar and plantar

GrasSpiisnexss | B e |

Sensation:
Reflexes: 3¥ biceps, brachioradialis, 3+ patella and achilles. "= ==-===========-ccccccccocoooonn- :

Coordination: Incoordination with upper extremities movements/ reach, no tremor, occasioanl non purposeful
hyperkinetic hand movements, will reach target (ie can.grab small tov/pen, but grasp is not sustained)
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Receiving and Relating Data

Patient ID Sex Age Primary Diagnosis Age at Diagnosis Patient ID Clinical Diagnosis Age at Diagnosis
6fc8chch-12e6-4154-bd04-8e5456¢fd492 | Abnormal gait 13
6fc8cbcb-12e6-4154-bd04-8e5456¢fd492 | Abnormal weight loss 21
6fc8chcb-12e6-4154-bd04-3e5456cfd492 | Aggressive behavior 19
6fc8c6c6-12e6-4154-bd04-8e5456cfd492 | Anxiety 20
6fc8cbch-12e6-4154-bd04-8e5456cfd492 | Female | 39 Rett Syndrome 12 6fc8cbcb-12e6-4154-bd04-8e5456cfd492 | Apraxia 34
6fc8cbcb-12e6-4154-bd04-8e5456¢cfd492 | Breathholding spell 16
bfc8cbchb-12e6-4154-bd04-3e5456¢fd492 | Bruxism 19
6fc8cbeh-12e6-4154-bd04-825456¢cfd492 | Chorea 30
6fc8cbcb6-12e6-4154-bd04-8e5456cfd492 | Constipation 23
Patient ID Sex Age Patient ID Seizure Type Age at Record # of Seizures Frequency
6fc8cbch-12e6-4154-bd04-8e5456¢fd492 | Sejzure 23 >=7 Per Day
6fc8cbc6-12e6-4154-bd04-8e5456¢fd492 | Seizure 23 >=1 Per Day
6fc8chbchb-12e6-4154-bd04-8e5456¢fd492 | Seizure 13 9 Per Hour
6fc8cbc6-12e6-4154-bd04-8e5456¢fd492 | Clonic seizure 23 =1 Per Month
6fc8cbc6-12e6-4154-bd04-8e5456cfd492 | Female | 39 | 6fc8cbeb-12e6-4154-bd04-8e5456¢fd492 | Clonic seizure 23 0 Per Month
6fcdcbeb-12e6-4154-bd04-8e5456¢fdd92 | Generalized tonic-clonic seizure 14 10 Per Month
6fc8cbch-12e6-4154-bd04-8e5456¢fd492 | Subclinical seizure 14 2 Per Week
6fc8c6cb-12e6-4154-bd04-8e5456¢fd492 | Tonic seizure 19 0 Per Week
6fc8chbch-12e6-4154-bd04-8e5456¢fd492 | Tonic seizure 20 2 Per Week

22



Data Analysis
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What have we learned so far from the
next-generation digital NHS?

Cary Fu, MD
Clinical Lead , Rett Syndrome Global Registry & Digital Natural History Study

Medical Director, Rett Syndrome Clinic at Vanderbilt University Medical Center

24



Years of Data per Participant

30 Years of Data
= 16.2
=
A 20 14.5
(@)
*C:D 1.8
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S 10
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0 5 10 15 20 25 30 35 40 45 50 55 060
Years of Data




Participant population

Sex
1.77%
¥ female
® male
13
Patients
Included

98.25%




Participant Ages

Age at Diagnosis Current Age
Mean 3.57 0 5559 |1 Mean 17.93
Median 2 0 50-54 0 Median 17
SD h.01 0 45-49 (O 10.17
Min C . 2
Max 4C 1| 40-44 ;\2 Max 59

0 35-39 | |6

0 30-34 [ 3




MECP2 Mutations

Variant Type Example

missense  T158M; R306C

splicing IVS2-2A>6 19.17%
H deletion del exons 3-4

nonsense  R168X; R270X

silent S411S 0.83%
M frameshift G269Afs™20
insertion  gain-exon J

21.50%

0.83%

120

Variants

‘ 1.67%

9.17%

40.83%

113
Patients Included




Medications by Indication

Common Indications for Medications (by N of distinct patients treated)

Constipation 87
Epilepsies & spells 86
GERD / Gl disorders 64
Sleep disorders 53
Mood disorders 39
Muscle tone / Movement disorders 29
Respiratory issues 28
Excessive Drooling 27
Nutrition / Feeding / Failure to thrive A
Bone loss 15
Pain 1
Allergy 10
Problem behavior :
Menstruation issues 7
Infection
Eczema
NEEE
Bruxism

- o~




Most Common Medications

Top 20 Prescribed Medications (by N of patients who have used each)

V& p 0@t e ] a7
Cholecalciferol m e s
Lorazepam F i <o
LLan'S 0 praz0 | e H ] 3o
Clonaze paim F e, e
Ranitidine F ] 3

Escitalopram S 25
Albutero| S 2
Clonidine i 24




Percent of Participants with Epilepsy

= Without Epilepsy
W With Epilepsy

22.12%

Without Epilepsy

* No clinical diagnosis of epilepsy
 No record of seizure events
 No AED prescribed

With Epilepsy

 C(linical diagnosis of epilepsy
* Record of seizure events

* Prescribed AED for epilepsy

13

Patients
Included

11.88%




Epileptic Seizure Types

Seizure Types (by N of Patients who were reported to experience each)

Generalized 35
Focal 27
Tonic 12
Absence 10
Subclinical :
Atonic 7
Myoclonic :
Clonic 5
Myoclonic-tonic 2
Epileptic spasms 2
Multifocal B

Prolonged Seizures

Seizure >5 minutes 15
Status epilepticus 10




Number of Anti-Epileptic Drugs Prescribed Over Time

AEDs Prescribed

6

A

2 .

: B
1 2 S 4 5 § J/ 8 9 10 11

Mean 5.48
Median 5
SD 3.78
Min |
Max 17

_—
L O

e
oSN

Number of Patients
(@e)

] I
2 13 B 17




Most Common AEDs Prescribed for Seizures

| evetiracetam 62

Valproate Ty
Oxcarbazepine T 7
Lamotrigine e s
Topiramate e, o
S Zonisamide [
2 Clobazam R
£ Carbamazepine I - Most prescribed AEDs (by N of
] :
= CZQQ::::;SL _]3]4 participants who have used each)
Fosphenytoin [
Phenobarbital N o
Rufinamide 5
Perampanel -l
" Jiazepam
o Lorazepam
é Clonazepam

Midazolam
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What have we learned so far from the
next-generation digital NHS?

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
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Gross and Fine Motor Development

Gross Motor sit unsupported N 75
walk N 66
walk with assistance N 63
] T 63
Sit T e0
crawl N 53
stand T a9
pull to stand e, =8
cruise N 52
stand alone N 25
control head posture N, 23
walk with maximal assistance ] 21
'l — Number of participants who
?ﬁrlgy“fraWI — were listed as “Able
stand from sitting
scoot
[lump
Fine Motor reach
grasp

perform hand functions
use pincer grasp
use palmar grasp




Language and Academic Development

Language  use non-verbal communication - | ©

use at least one word

—
o

vocalize
babble

follow commands

63

N
|

recognize spoken word
use AAC

use short phrase

(@
N

Number of participants who
were listed as “Able”

EI
)
o

use word approximations

=

use sign language

-
()

use sentences

Academic  identify colors

A
N

—
JR—

recognize letters of the alphabet




Use of Orthotics and Assistive Devices

Device Type and Specificity Count of Participants
Gross Braces / orthotics Ankle/foot | 82
Motor Spinal | o
Orthotic device | 22
I Hip/knee B
Devices / Assistive Wheelchair | 78
equipment Stander | 41
Gait trainer | 25
Assistive chair | 23
Walker | 21
........................................................................................................................................................................ Cane . !
Fine Motor Braces/ orthotics Wrist/hand/finger
........................................................................................................................................................................ Elboow BRSNS
Language Low tech Communication board/aid

PECS communication system
P0DD communlcatlon book




Reasons for Hospital Admissions

Common Admission Diagnoses

$© Epilepsy monitoring unit admission FEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEm—m————————

< Planned procedure I —————————— 1

<« Planned admission I— 16

...... o Planned admission.for research study B o

ncreased seizure frequency
-ever .
Respiratory distress
Pneumonia

Status epilepticus

Seizure disorder

Altered mental status
Vomiting .

Abdominal pain .
Admitted for observation
Complication of procedure
Jehydration

Respiratory failure
Abnormal movement
Hypoglycemia '
Acute respiratory failure
-ailure to thrive

Sepsis

....................... Hvpoxia......

Unplanned




Percent of Participants with a Feeding Tube

% No Feeding Tube
W Feeding Tube

49.56%
13

Patients
Included

00.44%




Percent of Participants with Scoliosis and Surgery

Percent of Population with Scoliosis Percent of Those who had Surgery

36.287%

41.67%

Out of

712
Patients

58.33%
635.72%

® No
® Yes

Had Surgery
® No Surgery

&



Female development

Age at First Period (Menarche)

Vi

10

12.5
|Vi
2.1




Thank you to the 119 parents who contributed so far!

Conclusions

MECP?2
NHS de

|

|

utation frequencies, seizure frequencies, and delayed menses mirror findings from the traditional
onstrating 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 Solutions
- Data summaries are only as good as the detall recorded * Increase cohort size
* Inconsistent data recording leads to spotty data  Participate in multiple studies

* Medical records are sometimes inaccurate

&
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Combine Untapped Resources to Expand Rett Therapeutics

Comprehensive medical Parents have valuable

records are not utilized knowledge that is not captured
}(&\\é} INVITAE @
chtizen rett syndrome

global registry

Part1
Clinical Component
via Medical Record Summaries

* Consolidate all medical care
received into a research-ready,
coded dataset

* Individualized symptom/episode

tracking & graphing

b



Ouestion and Answer Session

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

You will need E i E

Drivers License or other form of D TR e COL P T

Child’s birth certificate it TN e r L,
Child's legal guardianship papers if s nm e L ...—’:. -

they’re Over 18 I.....I.::E:.:.IE==.I H EEEEERE =

US only for now E
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