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Background

= Traditional model (pooling of patient data across sites using
data sharing agreements) slow, costly and inefficient.

= Distributed data analyses techniques can facilitate
multi-institutional research while protecting patient privacy.

= Deploying these technologies in real-world healthcare

environments poses several unique challenges. 3rd Int'l NephroCAGE
ymposium, Aug 2,
2023
= Create a legal and ethical framework for inter-institutional e oL
collaboration towards developing distributed analysis

capacities. 2
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Collaborative Data Analysis (CODA) platform

= An open-source platform that enables collaborative data
analysis without need to pool data in centralized repositories.

= Including support for both:

o Meta-analyzed aggregate statistics (e.g. “What is the average ICU
mortality this month at hospitals X, Y and Z7?”)

o Federated machine learning (collaborative training of machine 3rd Int'l NephroCAGE

learning models by sharing weights rather than data) Symposium, Aug 2,

Pascal St-Onge
Manager CITADEL

= Should be rapidly deployable in real-world healthcare setting.
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CODA partners

1l N
—= WY

V” Hopital général juif McGill University

CHUM Jewish General Hospital Health Centre

Q\‘awa ”0% .

<& “e Centre intégré
_ EN < de santé et de services
9 HOPITAL DU SACRE-CCEUR _ + .,, CHU Sociaux de Chaudiére.

DE MONTREAL z $ de Québec Quebec
HSCM %, R Université Laval
/’a | d,o nivers va
3rd Int'l NephroCAGE
Symposium, Aug 2,
Centre intégré 2023
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universitaire meére-enfant Quebec
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CODA platform architecture overview

Site Nodes Orchestration Hub User Applications
Hospital 1 Hub API Dashboard App
: Mam ] | .
< Site : Compytatlon ¢ >
3 APl |17 Slice .
5 s
. Build charts and
Hospital 2 visualizations using
. predefined queries
% Site Compl.Jtation < >
g API : Slice Notebook App
1)
Coordinate jobs, collected = = 3rd Int I NephroCAGE
Hospital 3 aggregated statistics, and = = SVmPOSIUmr Aug 2,
: return for display. = = 2023
2 ) e a [ N I e
< Site Hilg Computation Learn predictive models « > Explore data using a REST Pascal St-Onge
E API : Slice without requiring centralized API and build federated Manager CIT%DEL
o : data sets. learning models
Coda API Message 5

Over encrypted channel
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Technologies used for implementation

n ‘@d o 1 TensorFlow [13] AIDBOX

@ redis orTHANC Qum @

YCLOAK

ANSIBLE 3rd Int'l NephroCAGE

Symposium, Aug 2,

u 2023
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Data standards, coding terminologies and FHIR
ressources

o HL7 FHIR® -

&DICOM

Digital I

1g and C

 in Medicine

.
LOINC AHFS
SNOMEDCT

. ICD-10

Type Examples FHIR Resource Coding Standard(s)
Demographics Age, gender, sex at birth, Patient HL7 CS
vital status, race, religion,
marital status
Past medical history Past and new diagnoses Condition HL7 CS, ICD-10
Clinical encounters Clinic or ED visit or hospital | Encounter HL7 CS
admission
Patient flows Bed/unit arrival and Location HL7 CS
departure time
Observations (clinical Weight, height, vital signs Observation LOINC
examination)
Observations (laboratory | Biochemistry, haematology, | Observation LOINC, SNOMED
tests) serology, cultures, PCR
tests
Clinical interventions Surgery, interventional Procedure SNOMED, CPT
radiology
Medication history Medications administered MedicationAdministration AHFS
Laboratory tests Biochemistry, haematology, | Observation LOINC
serology, cultures, PCR
tests
Imaging tests X-rays, CT scans ImagingStudy DICOM
Continuous signals Electrocardiogram, arterial | Observation DICOM

waveform

All resource types

Date and time, country codes, units of measure

ISO 8601, ISO 3166,

UCuM

3rd Int'l NephroCAGE
Symposium, Aug 2,
2023

Pascal St-Onge
Manager CITADEL
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https://terminology.hl7.org/codesystems.html
https://terminology.hl7.org/codesystems.html
https://icd.who.int/browse10/2019/en#/
https://terminology.hl7.org/codesystems.html
https://terminology.hl7.org/codesystems.html
https://loinc.org/
https://loinc.org/
http://snomed.info/
http://snomed.info/
https://www.cms.gov/Medicare/Fraud-and-Abuse/PhysicianSelfReferral
https://www.ahfsdruginformation.com/ahfs-classification-drug-assignments/
https://loinc.org/
https://www.dicomstandard.org/
https://www.dicomstandard.org/
https://www.iso.org/iso-8601-date-and-time-format.html
https://www.iso.org/iso-3166-country-codes.html
https://ucum.org/

Data visualization interface — Native integration with

FHIR ontology
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Federated learning

= CODA implements basic FL

capabilities. Two options: Algorithm 1 Federated Averaging
Require: Number of clients K, number of local epochs E, batch size B, learn-
e} FedSGD ing rate 1, model wy, and global rounds R.
Ensure: Trained global model wg.
o Fed AVG 1: Initialize global model wy.

2: forr=1,2,...,R do

for each client k£ in Cx do
Receive global model w,_1.
Initialize local model w0 = wy—1.

4
= TensorFlow is presently supported as fore=12,.. E do
a baCkend 7 Sample a mini-batch B of data from client k.
8.
9

. Compute gradient V fi(wg,e—1;Zi, ¥;) using mini-batch.
(Pytorch support in progress)

Update local model wy e = wg,e—1 — NV fre(Wk,e—1; Ti, Yi)-

10: end for ,
11: Send updated local model wi, g to the server. 3rd Int'l NephroCAGE
122 end for Symposium, Aug 2,
. . . i . = A
- Models are SpeCIﬂed using Keras 1.’2 endAﬁ)g:egate models from clients: w, = 17 ke, Wk,B- 2023
standard JSON format. 15: return wp. Pascal St-Onge

Manager CITADEL
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Platform architecture details

Site Nodes Orchestration Hub  User Applications

FHIR-store ( M\l
A

. <— H -
FHIR=EIESdD S|te store site- ap| hub-api terminology
admin < api

3rd Int'l NephroCAGE

] auth-service H
M L learning-api ’| SymPOSIum’ Au9 2’

2023
1 v

Firewall

site-cache-db dashboard-api |4 |dashboard-app

FHIR-store-db| ¢

II

auti- Pascal St-Onge
service-db notebooksapp ++lpﬁmmﬁpi Manager CITADEL
Source code available at: https://github.com/coda-platform 10

Supported by:

R | Fecertinsty
for Economic Affairs
and Climate Action

NEPHROC/(CE i AT ool unienie dh

R it i Tchclage de Montréal

German-Canadian consortium on Al for

, e ] q .
[ o C
|mproved kidney transplantation outcome . H A R I T E w Cenh_'e universitaire de santé McGill l_ 5 2 Genome
ne i McGill University Health Centre J €r X . -
3 nter PhroCAGE Sy Aug 2, 2023 PIRCHE SRLLE y CHUM emomecrads € BritishColumbia  goiebuictadscion



https://github.com/coda-platform

Connecting CODA to NephroCAGE
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Thank you!

Pascal.st-onge.chum@ssss.gouv.qc.ca
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