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Clinical importance: graft loss over time

A Death Censored Graft Survival
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E - Rejection frequently contributes to graft loss:
| T-cell mediated rejection (TCMR) in 34%
and antibody-mediated rejection (ABMR) in 31%
0.001

0 ; 10 15 20 25
Years after Transplantation

Exploring the complexity of Death-censored kidney allograft failure
Mayrdorfer, Liefeldt, Wu et al. JASN 32, 2021 https://doi.org/10.1681/ASN.2020081215

'u NephroCAGE #| % | \‘(I'l' @ mesmvessy - Gniversite fg@) el (QJ GenomeQuébec

de Montréal

\ German-Canadian consortium on Al for I- " 2 9
improved kidney transplantation outcome . = \I Gl Ll Genome
0 , PIRCHE CHARITE ﬁ MGl University Heaith Cen M ceemacanss € BritishColumbia

1% NephroCAGE Symposium, May 20, 2021



Epitope match is associated with graft loss

Log rank p=0.004 Log rank p=0.021
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Donor-Recipient Matching Based on Predicted Indirectly Recognizable HLA Epitopes
Independently Predicts the Incidence of De Novo Donor-Specific HLA Antibodies Following Renal Transplantation
Lachmann, Niemann, Reinke et al., AJT 2017; 17: 3076-3086 doi: 10.1111/ajt.14393
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Epitope match is associated with development
of donor specific antibodies and rejection

Log rank p<0.001
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Donor-Recipient Matching Based on Predicted Indirectly Recognizable HLA Epitopes
Independently Predicts the Incidence of De Novo Donor-Specific HLA Antibodies Following Renal Transplantation
Lachmann, Niemann, Reinke et al., AJT 2017; 17: 3076-3086 doi: 10.1111/ajt.14393
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iBox — first validated prediction model
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iBox Rigk Score

CSTAT=0.81(0.79 - 0.83)

Prediction system for risk of allograft loss in patients receiving kidney transplants:
international derivation and validation study
Loupy, Aubert, Orandi, et al., BMJ 2019;366:14923
http://dx.doi.org/10.1136/bmj.l14923
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iBox — first validated prediction model

Data input
P Output

Mandatory | Additional
e Banfflesions grading;

gitptccg FTA

e Time fromtransplant e Individual patient

prediction of allograft

e cGFR (mL/Min/1.73m2)
e Histology diagnoses survival 3, 5 and 7 years

e Proteinuria (g/g) after evaluation time

e Anti HLA DSA (MFI)

Prediction system for risk of allograft loss in patients receiving kidney transplants:
international derivation and validation study
Loupy, Aubert, Orandi, et al., BMJ 2019;366:14923
http://dx.doi.org/10.1136/bm);.14923
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Aim: Development of an advanced prediction
model including epitope match
through federated learning
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Charité infrastructure
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Lab testing
Microbiology
immunology

Clinical notes

Hospital data
discharge summaries
Diagnoses (ICD)

Summary letters
to the home
nephrologist

Radiology
Pathology Medication database
Medication plan
EUROTRANSPLANT
Patient data \ /
Transplantdata
Donor data
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Potential model outline

,demografics” || Patientvisit Creatinine, CrP, ATC-Codes LO4*,
. . Hemoglobin, H02AB*, C*, A10,...
Transplantation (time points) proteinuria,..
i Lab values
Medication
Diagnosis /ICD 10

Clinical notes

fever, paint, nausea,

vomiting, diarrhea, el

hospitalization,... / Ultrasound |
| exams — | _~—" |

Urine congestion,
Rls, residual urine,
renal artery
stenosis...

microbiology I

/
{ HLA Epitope

/ Data |

- Matrix
(blood/urine/...)
Non text based Pleural effusion, - Bacteria
consolidation, (E.coli,...)
parameters Text based cardiac - Resistogram - rejections
: enlargement, (Table) - malignancy
items pneumothorax,...

Pudl NephroCAGE *I* @/f i T @ oeton oppuedh  §OTT  §cmomans
QL

?amanf:]r:jadlar:rta:ons::ﬂl:utl; on Altfor e ) . g 9
mprove ney nspiantation outcome {b .»-\ !-—- Centre universitaire de santé McGill m Genome
O 1% NephroCAGE Symposium, May 20, 2021 PIRCHE @H ARITE ﬁ‘ MGiIL Unkvexsity Heatth Centre CHUM Cenomecss €O BritishColumbia



HLA Data flow

Diagnose/Uatersuchungasiel: Befunddatum: 01.04.2021 |
Monitoring nach Nierentransplantatien

Probenmaterial: ¥ativhlut

ELa-Antikérpernachweis

Luminex Screen Klasse I: grenzwertig
Luminex Screen Klasse II: positiv

BLA-Antikérperspezifizierung

Virtueller PRA Klasse I: 0%
spezifitdten; ohne
Virtueller FRA Klasse IT: 55 %

spezifitdten: DP1:,DP17,DP20,DP3,DPS,DPS, DO4, BRS1,
DOA3, schwach DQ6, allelapez. DRB1*06:02/03, DRES#01:01

— | Bemerkung:

¢ gpezifischen HLA Kl. I ISBgAk im Serum nachgewiesen.
Bfstmaliger Nachwels HLA TgG AK KWJI mit den spezifitéten DRS1, CQ4 und DS,
; aufgrund gingiger HLA DR-DQ-Asscdyiationen (HLA-DQ- -Typisi{E¥ing des Spenders
)_als perentiall dc m;m gpeeiTisch eingeordnet werden. Zur
Danmfepazlf 14 Y. Xor aurgEmEd fehlender DE-Typisierung von
Spender und Empfinger keine Auasage treffen.
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WPG6 Approach

« Training of HLA laboratory staff

* Recalibration of clinical prediction model (CPM) for
use on local clinical sites

* Integration of CPM into current clinical workflow
» Test and Validation of CPM outcomes

» User feedback for development of clinical
demonstrator

 Training for users and support staff
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WP6 Output

« At the end of this work package, the Clinical
prediction model is deployed to all clinical sites,
recalibrated, and configured for regular learning
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WP7 web application for demonstrator
PRCHE gy b Charité Intranet 8 |
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| HLA Lab ET Number
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Web HLA Typing Nephrology
Service HLAgIZ; MFI (TBase)

Internet

| o o — — HTTPS | o e e e e e e e e e - I

Epitope risk scores| [ ! Other clinical site & !

I I

HLA Typing | '

(recipient, donor, \ : Patient ID I

dummy data) HLA Lab R |

I HLA Typing Clinical system I

HLAAB + MFI

| DSA |
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Potential demonstrator: Recipient HLA-Data

Patient: Frau ZZ Test Diana, Renate (01.01.1920) - TBase_ CCM

® @ 6@ @ @ ®

Stammdaten Fest.Med.Daten Arzte Diagnose Prozeduren Verlauf Labor Medikation  Untersuchun... Krankenhaus Transplantati... TMZ-Kurve TMZ-Dashbo...

KérpergrolRe Blutgruppe Erste Dialyse

120

Grunderkrankung HLA Genetik
Grunderkrankung GE bekannt seit GE-Biopsie HLA Locus
hypertensive und Al0
diabetische 01.01.2020 A26(10)

Nephropathie B8
Diabetes + Hypertonus
cw3
CW10(3)

Dialyse Antikérper Transfusion
Art Beginn Ende Datum Prozentsatz Spezifitat Art
Hamodiafiltration Keine Daten
Hamodialyse 01.01.2002 01.01.2003
CAPD 01.11.2002 02.11.2002

Risikofaktor Allergie Anamnese
Bezeichnung Wert Bezeichnung Wert Bezeichnung
Analalgetikaabusus Keine Daten

Medikamentenabusus

Raucher

Hyperlipoproteinaemie

Puidl NephroCAGE *I:=

German-Canadian consortium on Al for
improved kidney transplantation outcome
1%t NephroCAGE Symposium, May 20, 2021

Hasso
Plattner
Institut

= BrR

ST § ol Uniersice th

K b B e g

CHE (charite

de Montréal

Centre universitaire de santé McGill
McGill University Health Centre

Allell Allel2
Keine Daten
Anzahi Datum
Keine Daten
Wert
Keine Daten
I vt-a

L} g Genome
CHUM GenomeCanads €2 BritishColumbia



Potential demonstrator: Donor HLA-Data

Geschlecht
Mannlich
Entnahmedatum

Blutgruppe

0+
Perfusionsbeginn

> Laborwerte

v HLA

Bezeichnung
A3

Al9

A33(19)

B14

B15

B62(15)
B64(14)

Perfusionslosung
HTK

Alter

19
Zentrum

GLUTP
Hypotensive Phasen

Herzstillstand

Perfusionsvolumen
8000

Vermittlung

Art des Spenders
Himtot
Todesursache Arterienzahl

T_CAPI: Trauma: Schadel 2
Arteriosklerose (Spender)

]

cws
Dol
D@3
DR1

DR8

Korpergrésse in cm
180
Diurese letzte Stunde in ml

Korpergewicht in kg

80

Diurese inml/h
4960/13
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Potential demonstrator integrated in database

Daturm v | ™~ &3 Labor Anzeigen

Datum Abnahme itung i g Kommentar Wert Einheit
11.05.2021 15:10 16:01
10.05.2021 13:44 18:00
e = HLA A2 MFI
21.04.2021 12:11 14:23
09.04.2021 09:21 15:23
31.03.2021 09:28 15:01
26.03.2021 09:19 14:18
19.03.2021 09:32 14:51
12.03.2021 08:24 13:54
12.03.2021 07:37 17:00
05.03.2021 09:32 13:04
26.02.2021 09:30 18:59
19.02.2021 08:18 16:36
10.02.2021 08:13 14:10
03.02.2021 08:38 12:47
26.01.2021 08:09 14:17
20.01.2021 07:20 14:02
15.01.2021 06:31 08:58
12.01.2021 07:03 08:50
08.01.2021 06:45 08:03
08.01.2021 06:45 14:16
05.01.2021 10:28 15:55
30.12.2020 15:46 17:33
28.12.2020 10:05 1111
28.12.2020 10:04 13:32
23.12.2020 10:16 14:33
17.12.2020 10:09 16:15
17.12.2020 1008 16:25
08.12.2020 10:33 16:06
04.12.2020 09:42 14:35
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Gain from this project

Better HLA data display locally

Novel comprehensive web-based kidney graft loss
risk calculator

First transcontinental federated learning approach in
transplant medicine

Improved risk assessment including HLA epitopes
— may pave the road for better outcomes

— basis for personalized immunosuppression

— doctors and patient education

— starting point for interventional studies
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