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Reliability and Traceability EQTY:

ee
Cryptographic certificates provide tamper-proof verification, creating a trusted chain of custody. Comparing hashes from the Data Vendor
@ and Sponsor verifies the data's integrity and any transformation, negating the need to access the underlying data from the vendor.

Complete Lineage & Traceability

-

*

Compare

“Without access to the
vendor’s data, we need to
verify the provenance of

°
Attestation, Key and Hash Verified

sponsor submitted RWD”

Capture Anonymize Curate Filter Aggregate  License Capture Data Science  Programming DB Lock  Analysis ’®
Source Data Anonymized Data Anonymized Data Sponsor m Advancing Real-World
(PI) (All Data Sent) (All Data Used) Transforms Evidence Program

Data Vendor Sponsor
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Digital Data Flow - Proof @fConcept
®

Protocol Al Study Design —
LZZT study protocol (Alzheimer indication)
Select Synthetic data from FHIR source
(Synthea: https://synthea.mitre.org/)
Transform to observational standard
Anonymization
Selegt.patient cohort

€ Eligibility
Assess fit for purpose

€ Matching, windowing, data availability .:
Transform to SDTM
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Digital Data Flow - Proof @fConcept
®

LZZT study (Alzheimer indication)
Select from FHIR source
(Synthea: https://synthea.mitre.org/)
Transform to observational standard
Anonymization
Select patient cohort
& * Bigibility
Assess fit for purpose
€ Matching, windowing, data availability

Transform to SDTM ° :
Requirements

Standardization

Anonymization

Fit for purpose Assessments

Lineage, Traceability and Governance
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Develop an evidence-based, digital protocol

Analyze all elements of
the study design
systematically

Optimize the study
design by generating
multiple scenarios

Develop your
protocol efficiently
using the customized
generative Al

2 rISKLICK*



The Power of Digital Protocols

] ﬂ Connecting to trial

electronic systems

Connecting to other

study documents

Protocol content

standardization

Transparent and

traceable
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USDM Content created by Protocol Al EQTYE'&EENCES

category identifier Eligibility Criteria with tag names

-> Eligibility criteria with
€ tags to USDM attributes:
e History timeline
e Biomedical Concepts Inclusion 03
¢ ® Population characteristics '
e Indications
€ tags to external repositories:
e Contra-Indications
e Contra-Medicati®hs
=> Timelines with corresponding windows
-> CDISC Biomedical concepts
- ¢ &Study design elements

Males and postmenopausal females at least

score of <

Information transformed to USDM based on USDM v3.0 test data output

LZZT Protocol: H2Q-MC-LZZT (2006) provided as example study
@



Step 1: Automated patient selection from the source using USDM

name: “IND2”

label: “Alzheimer’s disease”

code: “26929004”
codeSystem: “SNOMED”
decode: “Alzheimer’s disease”

code: “23026500”
codeSystem: “SNOMED”
decode: “Familial Alzheimer’s....

FHIR
JSON files
per patient

FHIR
JSON files
per
Alzheimer
patient



Step 2: Read and Standardize FHIR JSON Data

:_value

FHIR JSON
Files for

Each
Alzheimer
Patient

Gender
LOINC
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OMORP like
database
(linked to FHIR)



Step 2: Read and Standardize FHIR JSON Data. EQ]-Y%EENCES

FHIR JSON
Files for
Each

OMORP like

database

Alzheimer (linked to FHIR)

Patient

o e e s 60 eieiee
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Step 3: Anonymization EQ]-Y%EENCES

Enhanced Privacy via
Cryptographic Encryption

e(input_filey:
B = pd.read_csv(input_file)

if file=="person_extension.csv": .
OMOP Ilke # Apply modifications Anonymlzed

d t b datal['person_id'] = daf@l®person_id"'].apply (1amBe& x: generate_hash(x)) OMOP ||ke
altapase datal'birth_datetime'] data.apply(lambda rowd ™ ShI‘t_date(row['birth_datetime'],
: i i database

(linked to FHIR)

(llnked to FHIR) datal'year_of_birth'] ='data.apply(lambda row: year_only(row['birth_datetime'

# - update year of birth

= datal 'id! poly (lambda x: generate

Scramble ID variables

Shift date and time variables

Remove potential sensitive information
(pregnancy, mental health, family conditions

Audit and verification of
privacy and integrity




Step 4: Automated Selection of Eligible Patients

Criteria

|

parameterMap

Contra Meds

Contra Events

StudyDesignPopulation

name: “POP1”

description: “Patients with ...”
plannedSex: ....
plannedAge: ...

Timeline

name: “Medical History Timeline”
mainTimeline: false

Te d OINCe

DITICJ d DNCEen

BiomedicalConcept
name: “MMSE”

properties: ...
code: ...

Anonymized OMOP
like database
(linked to FHIR)

Anonymized
Eligible
patient cohort




Step 4: Automated Selection of Eligible Patients EQ]-YEEIEENCES
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Step 4: Automated Selection of Eligible Patients EQ]-Y%EIEENCES

[ SG0T wiinaccatedvaoes e
.

category identifier Eli resolved tags

Inclusion 01 Ma | females &
Criteria
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Step 4: Automated Selection of Eligible Patients

Anonymized OMOP
like database
(linked to FHIR)

© 00000 0 O

Patient selection
report

Anonymized
Eligible
patient cohort

Attrition
Summary




Interventional trial arm Real-world control arm

Step 5: Fit for Purpose Assessment

Windowing for RWD
-> Limit gaps between timings
=> Rules in case of more visits within
window
=>  Define minimum of available data
required
€ Minimum 6 months data Timeline
after index date name: “Main Timeline”
€ Available endpoint data for  EEUEIIEEIGERGIE
visit 8-13
Other
Data validation
Bias assessments
Missingness imputations Ezrb”eel \I\;gﬂe‘lk o

Matching Value: P2W
WindowLower: P3D
WindowUpper: P3D

N2 2

Windowlower Day | WindowUpper Day

DONOT INCLUDE
INDEX DATE
7
21
35
49
70
98
126
154
175

Timeline

name: “Ext. Control Timeline”
mainTimeline: true

name: “TIM4C”
Label: “Week 2”
Value: P2W
WindowLower: P7D
WindowUpper: P6D

Anonymized
Eligible
patient cohort

Anonymized
Eligible +
Selected

Patient
Cohort




Step 6: SDTM Mapping SCIENCES

Standardized Mapping

only include additional [Dataset DM
Data source WHERE actions1_|STUDYID pomaIN c RFENDTG

nclude Dataset SC
WHERE D UsuBJID

vation_concept_id =
autonumber within subj

only include
Data source WHERE DOMAIN _ USUBJID asseq

observation_con
observation 42528763 C_LZZT SUBJID_studyid autonumber within subject

Anonymized

Eligible +
Selected ‘ _
Patient S b i ws) o f ¢

Cohort ' S s

Synthea / FHIR

Alternative Route —
@0 Trial Design

Input

BC mapping

SV mapping




Step 7: Auditable Traceability

Reversed

rwd_vs.csv

SDTM

mapping

measurement.csv

OMOP-like

©)

Attestation, Key and Hash Verified

ArresTaTion neponT  QIEZMETITEIET)

BOSOSABAISSELAISTARII2AIATITO
2£8035¢132045200 109094 2000057906

woTARY KEY
T3t635c tha7atantsi el 16257069

70647931233a760060699ABOCIIZITEY
fretiatrriteamitiraistiin

ATTESTATION REPORT SIGNATURE VERIFICATION PASSED

expecteo NoTarv o0 (CEATEE)

ATTESTATION REPORT HAS SIGNED THE DID

famrmmm-w i)

ATTESTATION REPORT HAS SIGNED THE FLE SYSTEM HASH

Restarfy O

EQTY Lab
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Source
hashing/ Reversed

deanonym mapping
ization

"coding":
category",
"code": "
"display

efe

i
"encounter":
"reference":

"system": "http://terminolo

LIFE

patient.json

FHIR

observation-




Verifiable Al in Study Design for USDM Driven Feasibility Assessments SCIENCES
(| X )

Model Development Model Deployment RWD Standardization Anonymization Cohort Assessments

Gl Off-the-shelf model explainability via verifiable e o g works Automated patient selection from the Read and standardize patient JSON Selection of eligible patients driven by
proofs of governance, training data, il #

= source using USDM  ==xy R data and transform to OMOP-like USDM specifications
and benchmark performance. [ EU Al Act ‘ E ”d:pﬁf database linked to FHIR @ Anonymized
— ; patient OMOP-like
2 e USDM = Biomedica‘lfsr\:ep! dataset
name:
e Tl | B o T
Gecode: “Alzneimer's disease” =) e code .

files per Eligible patient
codeSystem: “SNOMED" :

cohort

PROTOCOL A0 senchmarks

Y
o

o
Sponsor fine-tunes verified model using global v USDM driven trial digitization
historical trial data and publications, then
defines key variables based on the most
successful studies to optimize study design

output. USDM

Biomedical concepts enable a digital
workflow from protocol digitization

Select the most appropriate studies and
parameters based on sponsor objectives.

Al-generated study deployment

= > Verifiability that the study was
G 1 suiy generated using reliable data and that
its design underwent feasibility testing.

©) rwicasuny

) miscorcatstudy

&

Cryptography to anonymize data per Fit for purpose assessment

requirements (i.e., scrambling, offset dates) "
Timeline

name: “€xt. Control Timeline” Anonymized
mainTimeline: true Eligible patient
Timi conort

iny

USDM  name: ‘Timac”

Label: “Week 2™
value: 2w

OMOP-like Anonymized ‘\:wnccu.::c-r.‘cfrzgun @
dataset OMOP-like dataset Windowbippets

Anonymized
Eligible + Selected
Patient Cohort




Verifiable Al in Study Design for USDM Driven Feasibility Assessments QY Snces

Model Development

Model Deployment

Off-the-shelf model explainability via verifiable

proofs of governance, training data, inferences,

and benchmark performance.

PROTOCOL A—O senchmans

. . ; 8 Dataset




ee
USDM driven trial digitization

Verifiable Al in Study Design for USDM Driven Feasibility Assessments QY Snces

Sponsor fine-tunes verified model using global
historical trial data and publications, then A
defines key variables based on the most .
successful studies to optimize study design .:
output.

Select the most appropriate studies and
parameters based on sponsor objectives.
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° Fine Tune

Historical Study -
-. - ©)PRoTOCoL Al-
Historical Study
Study Design

Historlcal Study

Biomedical concepts enable a digital
workflow from protocol digitization

USDM

0.

Al-generated study deployment

Verifiability that the study was

generated using reliable data and that

its design underwent feasibility testing




Verifiable Al in Study Design for USDM Driven Feasibility Assessments QY Snces

RWD Standardization

Anonymization

Cohort Assessments

Automated patient selection from the
source using USDM

FHIR JSON
files per
patient

USDM

Code if
code: “26929004"

Py - s FHIR JSON
ceccc.ie: Alzhelmer s dlj::ease’ ]| files per
codeSystermn: “SNOMED Alzheimer's

patient

Read and standardize patient JSON
data and transform to OMOP-like
database linked to FHIR

T

n Selection of eligible patients driven by

USDM specifications
Anonymized
OMOP-like
BiomedicalConcept dataset
US D M name: “MMSE"
propf;rxles: il Anonymized
code: R ¢
Eligible patient
cohort




Challenges in Model Explainability and Compliance EQIYEEENCES

OO
-> Challenges o °
€ Data Quality
€ Resource-Intensive Verification
4 Co.mplex Buying Cycles
€ Explainability Issues oo
=> Solution .
€ Cryptographic Certification e

€ Enhanced Model Cards
*°® Data and Code Protection



- EQTY"
Conclusions Se[ENe=S

&®
o Protocol Al, USDM and Cryptography Enable a Trusted Solution e
€ Automated Patient Selection from Source
€ Automated Eligibility / Feasibility Checks
€ Automated data selection using windowing and BCs
¢ sSDTM Mapping
€ Automated Documentation and Verifiability oo

=> Enables Faster Study Design and SDTM Mapping

\7

Increases Feasibility Assessmegt Accuracy
=  Cryptographical Automated Lineage, Process Traceability and
Governance Controls

-> ®@SDM can inform RWD Fit for Purpose Assessments,

ensuring suitability for RWE



Step 7: Auditable Traceability. SCIENCES
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