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Meet Citizen

Unlock the power of health data to
accelerate research and improve
patient care for rare diseases

CITIZEN HEALTH

2025



Challenging Landscape of Rare Diseases

10,000 95% 30+ Million

Rare diseases  have no treatment Impacted
patients

$1 Trillion

Economic cost of
379 rare diseases

CITIZEN HEALTH
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The immense responsibilities of Patient Advocacy Groups

Advance research with limited

Support patient communities
resources in a challenging landscape

through complex care journeys

Support recruitment to

Set up organization natural history studies

Shephard publications and
basic science

Establish network of
researchers, KOLs, academic
centers, physicians
Engage communities to generate
data across surveys, records,
biobanks, medical data

E] Lobby and advocate for
supportive policies

Identify and grow
patient population

Fundraise, grant

applications
Create support

resources for families

Build and maintain
communication
channels

CITIZEN HEALTH



Robust patient data
IS essential to support
communities and
drive research

¢ ) Insiahts o <

Insight Report

é Anonymous-patient-02134’s seizure history

3 per day Focal Morning
3 Decroased @ st woos T With head turming o, Typicaly batween 7-8am
Seizure frequency Last7days v
Seizures decreased from 4 per day on average last week to 3 per day this week
® Anorymous-patient- 02134 w— Soures this woek Sazures last woek
@ “ Amara Roll w— SOUTUTS this woek Seizures last woek

CITIZEN HEALTH



Natural History
Studies are a
cornerstone of rare
disease research

Characterizing the full spectrum of disease manifestation
|dentifying biomarkers and outcome measures
Supporting regulatory submissions

Guiding patient care decisions

Establishing baseline for measuring treatment effects
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Natural History

] $ Millions to High patient burden
StUd Ies are a conduct in person NHS collection
studies
CornerStone Of rare Millions of dollars just to Travel for in-person visits,
support typical rare natural repeat tests, long surveys,
history study

disease research

Characterizing the full spectrum of disease manifestation
|dentifying biomarkers and outcome measures
Supporting regulatory submissions

Guiding patient care decisions

Establishing baseline for measuring treatment effects

CITIZEN HEALTH
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Valuable patient
data is trapped

Genetic testing
results

Pharmacy/PGx

Imaglng/scans

Patient-reported
information

Medical/hospita
| records/EMR

Polygenic
risk scores

Longitudinal/
outcomes data

Data is siloed and
trapped

Across all the institutions a
patient has received care

No single longitudinal
view
Of a patient's medical history to

accelerate in person studies
and support care

CITIZEN HEALTH
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Slow and expensive drug
development model

12-30+ Discovery/Preclinical Pre-IND Phase 1 &I

years
5-10years .............oooiiiiiii » 2-5years ...........

Phase lll

» 3-5years

Approval

» 1-2years

LTFU/Post Mktg

» 1-10+ years

CITIZEN HEALTH
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Empower advocacy groups and patients to drive care and
accelerate treatments by unlocking the power of their health
data.

e Make data accessible: Transform fragmented medical data into research-grade
datasets and community driven insights

e Make data actionable: Enable low-burden, digital studies to compress drug
development timelines

e Provide valuable tools for advocacy groups and their communities to support

care journeys and research acceleration

CITIZEN HEALTH 2025



Slow and expensive drug
development model

disrupted with Citizen

12-30+ Discovery/Preclinical Pre-IND Phase 1 &I Phase Ill Approval

years
5-10 VEFIS  090000000a000009000050030005000050530309008 > 2-5 years ........... > 3-5 years ..........| > 1-2 years

Citizen-Powered

7-15+ Discovery... Pre-IND Phase 1 &I Accelerated Approval LTFU...

years
3-7years ... » 2-4years ....p 1-2years ..................... » 1-10+ years

LTFU/Post Mktg

» 1-10+ years

CITIZEN HEALTH

2025






How does it work?

Unlock powerful insights from

Genetic data

- Medical records / EMR —>
citizen
W health.

Imaging & scans ——>
Surveys —>

Claims and prescription

rich medical data without patient burden

Pharmaceutical Companies
Patient advocacy

groups

Research
institutions

Care teams

Clinicians

ciitizen.health | 13



How does it work?

i
i
{
£
i

mmmm

gu:u”mnu“! i J

Collect Data Codify and Structure Drive Research Enable Communities
all patient's health data and the data to normalize it de-identify and share provide patients and
upload it to their secure for research grade consented data to drive PAGs tools and insights to
profile datasets research power care, community

support and research

CITIZEN HEALTH 2025




Patients -

Here is an overview of Amara's
seizures and some key take aways to

— discuss at your upcoming visit with
Welcome, Samantha! Amarys s Pt

e No cost record collection e
e Share easily and securely i s
e Real time chat with records .
insights and support Addanwprodder
e FEasily contribute to SO O PO—
research without leaving —
o

home

e Revenue share

CITIZEN HEALTH 2025



Research

Unlock powerful insights from rich medical data without patient burden

______________________________

Cranial Nerves! pupils equal round and reactive to light, extra::cular movement intact with no nystagmus, no
visual field defectsTo confronta ™~ et e ymmetric, palate elevation and tongue
protrusion midline, and haa?‘ht Gﬁﬁﬂfﬂllwﬂl hlfpmﬂﬂla 1351000224101 . gphthalmascopy could not be
performed. T

Motor: Normal bulk with decreased tone throughout, l'n:::st notable at the shoulder girdle, good and symmaetric
resistive stren head, some uncoordinated arm and hand movements
including some overflow/hypekinetic movements gnd arms are often held with flexed elbows at her sides; there
is notable difficulty with susfained grasp of (oys and reflex hammer, there is persistence of palmar and plantar
grasp reflexes -

Reflexes: ]
Coordination: Inmurdmatmn with upper extremities mwemerrts! reach, no tremor, occasioanl non purposeful

hyperkinetic hand movements, will reach target (ie ca not sustained)
Gait: Can now take independent steps with braces on, gait is ataxic with a wide base

e Machine
learning/NLP-assisted
extraction engine that
normalizes data

e Human assistance
and review of pipeline
generated data for
QA/QC

e Terminologies such as
SNOMED, RXNORM
and LOINC used for
normalization

CITIZEN HEALTH
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Advocacy

Advocacy Group Partnership with Citizen

Welcoma, Somanihal °-
o= Registry platform for 160 —— ===
2= community engagement ==& = & R

RS Paporum il - | —

Q) Medical data collection - S P OEEEES

” and community insights . — Revenue o

Sharing Model
. With Patients and
@ Custom and validated Advocacy Groups
& surveys —
N tient burden, qui S| e~ T I
= opae_bude,qu.lck Intl R
= Natural History Studies p )
B3Iz XA 534

I ) 3
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Robust patient data
IS essential to support
communities

CITIZEN HEALTH

2025



Data that supports patient communities

Newly diagnosed

Inform resources and
bring relief for newly
diagnosed families

Patient journey

Show families what
the expect so they
can plan

Medical
management

Identify common
trends to inform
standard of care

Treatment plans

Insights to advocate
for optimal treatment

CITIZEN HEALTH

2025



Clinician & Community Support

We create rich longitudinal datasets that describe how symptoms present and evolve to power
meaningful insights for patients, clinicians, and advocates.

ooDiaD

What information or resources can |
share with a newly diagnosed family?

Gastroasophageal reflux

Strabismus

Hypatonia

Feeding problem
Epilepsy =

Constipation -E.ugﬁEE.‘_c—q

Mavement disorder ——wi-f

4] 1 2 3 4 5 ] 7 8 9 10 1 2 13
Age (years)
- Newly I Patient I Medical I Treatment plans .
diagnosed journey management

CITIZEN HEALTH



Clinician & Community Support

We create rich longitudinal datasets that describe how symptoms present and evolve to power
meaningful insights for patients, clinicians, and advocates.

oD

Gastroasophageal reflux

Strabismus

Hypatonia

Feeding problem
Epilepsy =

Constipation -[:.q}:ﬁEEf—&—q

Mavement disorder ——wi-f

What will our future look like? What
should we expect now? In 10 years?

al

—T T T T "1 1 T
4] 1 2 3 4 5 ] 7

Age (years)

- Newly I Patient

diagnosed journey

CITIZEN HEALTH

Medical
management

I Treatment plans .
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Clinician & Community Support

Characterize treatment patterns and outcomes to inform
medical management

We can explore treatment patterns across cohorts to o
understand the following:

e Are there opportunities to drive better
standardization in seizure management?

e Are certain ASMs or combinations of ASMs used
more commonly?

e How many ASMs do patients trial?

e What is the use of polypharmacy in the
population?

- Newly I Patient I Medical
diagnosed journey management
CITIZEN HEALTH

I Treatment plans




Clinician & Community Support

Characterize treatment patterns and outcomes to inform medical management

60—

E
(=1
1

8
1

# Seizures [ Day

ZNS -
LEY
CZP -
Keto -

CITIZEN HEALTH

Age (m)

Newly
diagnosed

Patient
journey

We can overlay key events to
describe patient journeys for
individuals and across cohorts:

® lllustrate patterns in key
outcomes over time

@® Explore associations
between interventions and
outcomes

@® Explore relationships
between phenotypes of
interest (i.e. seizure
frequency and
developmental outcomes)

Medical I Treatment plans .
management

2025



Robust patient data
IS essential to drive
research

CITIZEN HEALTH

2025



Data supports across all stages of drug development

Discovery

Early science and
clinical research to
identify drug and
symptom candidates

Preclinical Dev

Characterize your
patient population
and test candidates
in animals and cells

Clinical Trials

Robust study design
to measure safety
and efficacy of drug
in humans

LTFU

Follow patients for
long term safety,
efficacy, prescribing
outcomes

CITIZEN HEALTH




Data supports across all stages of drug development

Accelerating the research journey

Answers you need

What are the different variants?

Who makes up this condition? What are
the key demographics?

What are the most common diagnosis
and symptoms?

What are the most frequent medications
and are they working?

Can | demonstrate the burden on the

family and health system?

To drive better, faster research

Identify the right clinical end points
Choose the most promising drug
development opportunity

Design a more effective trial

Include the right study questions and
tests to minimize patient burden and

increase success of the study
Choose the right I/E criteria

CITIZEN HEALTH

2025



Accelerate Preclinical Development

Genotype/Phenotype correlation work led to understanding of which models to build

*%
1.2
Nonsense & Frameshift variants )
. N . 1.
r N r N A et *
o
o 08
N = CS Forkhead —C U; S
vk J -g 06
M 3
Missense variants o 04 -
0.2
FOXG1 variant group
Discovery Preclinical Dev Clinical Trials LTFU

I Early science and clinical
research to identify drug and
symptom candidates

CITIZEN HEALTH

Characterize your patient
population and test
candidatesin animals and
cells

Robust study design to Follow patients for long
measure safety and efficacy

ofdrug in humans

term safety, efficacy,
prescribing outcomes

2025



Optimize Clinical Trial Design

e Background: Should gross motor development be a clinical endpoint?
e Planned approach: Assess gross motor function by age to understand trajectory of disease
e Findings: Gross motor function stays stable and can serve as a solid clinical endpoint

100 = B
—— Ability to roll
80 —  Ability to sit
5 —— Ability to walk
= 60
< 40 ~
(-]
s~
20+
0= | | 1 1 | | | 1 | || 1 | 1 | 1 1
01 2 3 4 5 6 7 8 9 10 11 1213 14 15 16
Age (y)
Discovery Preclinical Dev Clinical Trials LTFU
I I Characterize your patient Robust study design to I Follow patients for long
Early sdence and clinical population and test measure safety and efficacy term safety, efficacy,
CITIZEN HEALTH research to identify drug and candidatesin animalsand ofdrug in humans presc ribingyoutco m)és

symptom candidates cells

2025



IND Enabling: Select the right endpoints

CITIZEN HEALTH

Early science and clinical
research to identify drug and
symptom candidates

Characterize your patient
population and test
candidatesin animals and
cells

Robust study design to
measure safety and efficacy
ofdrug in humans

Calor by
Type ol Evert
F0e FOS oy o @8O0 e el e o el End of Recoeds
e ¢ OIMEDINESCGIINBNRGN ©® ¢ 601 @ ofante Spasm
Stalus apileplicus

127 E0O7 S ol aEel Saizure
T .5 E012 = Shape by
= Ewent
]
- RIE0mi i End of Records
':;' 0 EO10 Seizures
ﬁ < 74 1014 Linas and curvas:
2 N
a Z Wertical Line:
= o T3 BO0
) — Birth
-] T3 BOO4 Vertical Line:
3 57 EOX ==== 3 months
&
L 47 EDNS
w 23 EDOZ
L]
<

21 E003

11 E03

08 EQO

0 2 6 B8 0 12 14 16 18 20
Years From Birth
Discovery Preclinical Dev Clinical Trials LTFU

Follow patients for long
term safety, efficacy,
prescribing outcomes

e Literature suggests
early onset seizures
remit

e Data found seizure
frequency persists
through life

e Data helped confirm

primary endpoint and
age criteria

ciitizen.com 202



IND Enabling: Demonstrate Disease Burden

First Year of Life
70 69.1
60
50
40
30
20 14.5
10 4.3
Medications Diagnostic & Hospitalizations Hospitalization
Therapeutic Duration (Days)
Procedures
Discovery Preclinical Dev Clinical Trials LTFU
I Early science and clinical I Characterize your patient Robust study design to I Follow patients for long
research to identify drug and population and test measure safety and efficacy t fety, effi .
CITIZEN HEALTH symptom candidates candidatesin animalsand ofdrug in humans Sl ZEERF, ETEER)

cells prescribing outcomes

2025



IND Enabling: Demonstrate Disease Burden

Praxis obtains Investigational New Drug clearance from FDA

4 years early with Citizen Data

submission package

Citizen partnered with Praxis in December 2020 and delivered full natural
history data within 6 months, all digital and no site visits required

Citizen data was the single source of natural history data used in FDA

FDA approved use of RWD to completely replace in-person NHS for first-

* ever timein rare diseases

A 4-year acceleration is life-changing for children who now get access to first-ever treatment

Discovery Preclinical Dev
Early science and clinical Characterize your patient
research to identify drug and population and test
CITIZEN HEALTH symptom candidates candidatesin animalsand

cells

Clinical Trials LTFU
Robust study design to Follow patients for long
measure safety and efficacy term safety, efficacy, 2025

@fEUE I w7 prescribing outcomes



In less than 3 years, Citizen enabled immense research acceleration

for rare diseases

11 Manuscripts

e Delineating clinical and developmental outcomes in
STXBP1-related disorders. Brain. (2023)

e Comprehensive phenotypes of patients with SYNGAP1-
related disorder reveals high rates of epilepsy and
autism. Epilepsia. (2023)

e Computation of longitudinal phenotypes in 466
individuals with a developmental and epileptic

encephalopathy enables clinical trial readiness. Epilepsia.

(2023)

® Increasing clinical trial participation of Black women
diagnosed with breast cancer. J. Racial Ethn. Health
Disparities. (2023)

25 Abstracts

e Real world patterns of oncogenomic testing in

cholangiocarcinoma: pilot of a novel study approach.
Mayo Clinic Individualizing Medicine Conference.

Feasibility and preliminary findings of a novel, patient-
centric registry model to address real-world care
questions for patients with hematologic malignancies.
American Society of Hematology Annual Meeting.

A Novel Relationship between Interictal Epileptiform
Discharge Burden and Gross Motor Developmental
Delay in SCN2A Developmental and Epileptic
Encephalopathy. American Epilepsy Society Annual
Meeting.

Data integration across healthcare resources reveals
the unique phenotypic landscape of SYNGAP1-
related disorders. American Epilepsy Society Annual
Meeting.

CITIZEN HEALTH

2025



--.
I
d’lf
22 JRare
Yy
;

AL Bootcamp”

Thank You

Kate.Haldeman@ocitizenhealth.com H
Phone: 410 852-1192
www.citizenhealth.com H I
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Natural History Data

Core NHS (no cost)

= Year of birth * Genetics

* Gender

s Zip-3

s Self-reported
diagnosis

* Conditions (unique)

* Symptoms (unique)
+ Medications (unique)

'b. ® ® '.
1pu-wdq‘!m|f ww an ofe 1%1"!5- -gr!lt w%&-«n--q

SYNGAPY || | me e o  RSBAR | e we e e e e |

B EEE: BT g Trim . & .

cuass | i@ rrauesaort i nossense ) MeEsENSE

Extended NHS (fee based)

* Conditions * Hospitalizations

(longitudinal) » Growth parameters

* Symptoms Development
Standardized tests

Seizure history

(longitudinal)
« Medications

(longitudinal)

Physical exam findings

* Procedures Laboratory studies
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