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1. STATE OF THE ART: Lost in transplantation: Impact of digitalisation of care
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(1) Digital solutions to traditional problems: technology, software and policy (K/emens
Budde - Berlin, Germany)



Current situation at Charité Future Needs Our Vision:

= 34 annual outpatient visits at Charité *  Realtime bidirectional mnnemmg pahems with their lreatmg physnclans

« 3.4 annual outpatient visits at communication between patient and
nephrologist physicians :

« Documentation of events in electronic = Realtime transmission of key data 0 . ’ .
pationt record since last visit + Prompt check of drug changes

- Pationt diary loto with , g . ST QA ” . .“

regard to infections, hl'ood pm;lum. < - p—
weight gain, medications treatment 1 ! Home

| f
= 3 = *  Decision rt syste; == / Nephrologist
= * ang xy R Clinic - s !
« © tion via teleph fax, letter © Batter . of py Physicians
(e.g. in case of problems)
Patient
@Hamrt S S C——

Development of the MACCS Platform

Medical Assistant for Chronic Care Services Plattform at trust center Charité

The patient decides, who can see what data
* Automatic Data transfer - Patient registers and allocates key rights
+ Integration of communication - Data minimization, standard, encrypted communikation

M C C S services » Qutside firewall onyl pseudonymized data

* Financed by research fundsand - Data recombination only within firewall at data custodian

T e special contract with two large = According to European data protection law
health insurance companies . :
GDPR compliance in February 2020
= O and start of patient enrolment
Ea sy App MACCS getter adherence in a Telemedically Supported Case Management of
. Living-Donor Renal Transplant Recipients to Optimize Routine
Evidence-Based Aftercare: A Single-Center Randomized Controlled Trial
= e B0 = = sz r Todmar ity
i{ . Sk pen- | [y supporied ca
il -~ N=48 living donor KTx i = ﬁ e o
- - Standard care a To%
y - vs. Telemedicine E T
- 85%
Patient to Hospital Hospital to Patient == 3 well
wall being medication plan I~
vital signs, weight lab valuos . e T T T
biood sugar Y - CAS: Composite adherence scof® o i i
drug intake Chat and Videoconferances = - ) — Mantha post-transplant . i
Why do health insurance companies pay? Next steps........ MACCS
Less Unplanned admissions in Telemedicine Group €}) smart randomized prospeclive large multicentre trial
M . stmnanraor § . Bandacd of NTX 10 demonstrate efficacy and cost savings
el oare group
200 _ Tomementy. ! 20— Deedowity ....integrate new features (e.g. steps, wearables, e
200 anage e Fhanmgeinent g
E arous /) f.| == continuous glucose values....)
E Wl y 4 ] - ....more automatic data transfer from other sources
V.0 ' L = o o
{2 / ] f . [ e l ....ePrescription - N
=l | ¥ 11 ....Al research on prediction models, decision support systems,
® 5000 Euro lower costs in telemedice group in first year g Chatbots.....
2000 Euro cost savings per Patient s

Bt # # R s tal < Ponn WAt Wb 17 ook | Fag, .
- —_—

B FRK  emens BuddeBsbmfE~ » M esfziasf@Medical Assistant for Chronic Care
Services (MACCS) Platforms#maGEAE i AL - rIDAEEERHE N « Efif s - fbioesk
SE R Z KRR RS AT ZRE RG> BT ()W AERE R - JEHON ~ EamfEE
AEEE ~ MM ~ 22V & © (2)BheEssm A« Ik EEETE - ElEiaids (34 LKA
RS (I - BRREE) - SRR OEREIEEE (n = 40)  JEREEEBEZH
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(2) Moving AI empowered algorithms into telemedicine clinical practice (Carmen
3



Lefaucheur - Paris, France)

F4BELA 1 Box HYE A K BEETHY B p A st BN T 2 ht tps://www.predict4health.com/ibox#contact
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c. BHEREEIGE EIEFERE 2 —(HE2 e 78 BE NEEE R EREER

Al su per power Prediction system for risk of allograft loss in patients receiving
kidney transplants: international derivation and validation study
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FURDIEAN MEDICINES AGENC
2012 2015 - 2016 2020 = T B R i BN B
1 Statistical model = FOA NGt oF iibowt —e— - . r—
= iBox. r.n-..n::..du::.‘., » Furiher refinements t—— [ -] : = o -
project srvtem n cohorts and studves = P
- e 2021 S &) §) S LI liE s

* Publication on dynamic —_— - 8 m———
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data acquisition = Wi
£ - conorts enhancement [iisart (-
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/—(\P\ 2019

" vpropectaiscusion | f [ - . Pubbcationin b

h s and + Transplant societies
'\\_/ agencies (FOA, EMA) endorement
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(Nat Med) —

5 . [ [T Trem—
Features of iBox algorithm ClinicalTrialsgov - Predicting Patient Risk of Graft Failure .
NCT04918199 ¥
iBox vs Human y:| csTaT=065 'l
Human ';_
Generalizability - Evaluated in a M'_"""'““ edvizd. i
diverse selection of clinical trials Hscriiinaion £
and patient populations he basis of Hs oy . ]
Lo and calibration performance m ¥
F b - Predictiol riables - - -
Specifchy - It has been developed adally vilabie pret baneplntin w7
57 e Sasp—on oS, ot most centers. making IBox A00PTS Vs
';""‘ w'w 10 other Kidnoay algorithm* implementable in routine : ——
sessas or immunciogicel disesses clinical practice 44 parameters -4
C STAT= 0.83
The iBox system !‘ ]
—_—
- -
G Divard, Com Med, 2023 S T e s i
How to use the iBox? iBox usage — surveillance mode
Wasning
Standard clinical practice P S e ———— m—— ey
g ® ] = e _
alk a® k o o = = = = =
! h lirchan prescr . ndar
e el i ORI
e = NN
- i - %
M.H Al 1 L i
. -~ > ai - : e —
-] ad :
Patient receives ﬂllldlnilmw inox 7'”.1’\'! ] Msy 1, 2010
personalized treatments. ﬁ:ndp::u':" IS Sniutin, PR #GFR: 40 mi/min/1.73 m*
Transplant survives longer Proteinuria: 1 g/g




Article hitps:/idoiorg101038/s41501-023-02323-8

iBox usage — risk assessment

Autorated
P ——— algarithen
©  One week later, the patient was tested - -, : {é} i
for DSA and a biopsy was performed: |78x ) 6Bx) BBx) 4k ) - H
/ / = * = === Dregrasc
eGFR 38 mL/min/1.73 m! VN / / , ] = =
- | &=
Proteinuria: 1.2 g/g = | JE
1 g - FOF
DSA: Anti A2 MFI 1500
Biopsy: AMR (g2 ptcl cdd2 i0 1D e - ——
g0 IFTAD) To— —

; h her FOF
o Excel format. CHd, complement component C4d staining; D54, donor

(3) Gamification of healthcare - a winning strategy? (Rundgren Olli - Jyvdskyls, Finland)

S5 TEPsyon Games #igk /N S SEHA FI ML/ SIHYHESRBR S 72 s M T t5m S0 " SRR IR IS L —
Hlfpr ot 2 o BEPEEE S ATIHIBIREREE - SETRDERRAVERT & o Rt IRek il OB B e
F o FRB ST RIS IHEERS 0 TR R AR BN IR BN R 2 BN e AR &
Y E RS K1 -

Gamified information ACHALLENGE
" Face new
information

@* & REWARD £ TUTORIAL X Minutes Per Day

THE GAMIFIED & Step by step

BEHAVIOUR Gain new
CHANGE features LEARNING LOOP raining

T / | : 3 PLAY
] NN - ; Years Per Lifetime

CHANGE IN
UNDERSTANDING & | /
ATTITUDES Interactive: measurable and optimizable
Adaptive: repetitive and engaging

Q) Pvon nmes

HEALTH GAMES MARKET SIZE BY 2030 RESEARCH DESIGN

Healthcare
service market

$21 Trillion ssos

MR T DUERI A] LSS 3w - e B e hn s -

(4) Large-scale clinical research and PROs: digital solutions to make it easy (Michelle
Willicombe - London, United Kingdom)
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Outcomes that matter to patients What could PROMs linked to registries deliver?

Transplant Regrstry Capabilits

Ability to participate in activities that
give a sense of fulfilment, enjoyment,
control and hope

. ) R Mass evaluation of lateral flow immunoassays to detect
How to link PROMS with transplant registries? SARS-CoV-2 antibodies in immunocompromised people

THE LANCET
Rheumatology

PROMS: Which? PROMS: How?

SONG-TX Group currently validating a ‘Life DIGITAL SOLUTIONS.....?

participation measurement’ tool*

Antibody prevalence after three or more COVID-19 vaccine doses in

©  PROMIS® Adult Self-Reported Health— I
Frow Ftas bz Weota Heatt ] individuals who are inmunosuppressed in the UK: a cross-sectional study

iealth okl 1

MELODY

..........

PROMS: When? - - - \esot
T The Lancet Rheumatology 2023 5e461-e473DOL: (10.1016/52665-9913{23)00160-1 i
o . =
PROMs Data Flows e e co v Digital solutions to PREMs Kidney PREM report IS
—— P i highlights 2022
$ | bx‘ (E-)-Invite Annual survey of ‘patient reported experience measure’
g ' 38 questions covering 13 themes (via renal centres)
= —_—
[ - Sy 11,063 patients completed 2022 — 63.5% online
Contact Details Added |

{ Tx Registry \ - = 100% online for 2023
/ E ‘Ethnic minority champions

Treatment
I | - .
I 7 e ot )

Esot
m— il 2023 survey open now! www kidneycareuk.org/prem
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78 58 7 1 4HPROM S AE B B A AL SE IS VB E M N (B (L - I B A AE 12 5 I AVPROM - b w6t
PAEPROMAE B RIS AEL s T R ] - AT AR RAV R IR BT FE s AU R B = RS > WRe g
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2. PLENARY: Overcoming the organ shortage: Thinking outside the box
AR F RS TS B R & A S PRE T T an B R Y JEl R B R 5 25 By AR ey Bl SRS - %
AR FEDERIA TR » BOE R S R B 00 BRI A PSR » DR A A
V) TREAE AR TTZE - i Re RIS I A -
(1) Introduction: setting the scene for the session - current strategies (Stefan
Schneeberger - Innsbruck, Austria)

Schneeberger ¥/ MAA FFEHENZ - T EHE B WAL TE TR BURERBELL R ERTH
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The Magnitude of the Problem: . Hurdles/Current Status Quality Control
i

ale

v

Global True Demand i

i

+ Number of waitlisted is exceeded 14-fold by
those who died from end-stage organ disease

* 30% of deaths in the United States could be
prevented by argan replacement

* Giobal (theorelic) organ transplantation need is
=15 million per year

©
v
&

f

Mullidisciplinary Team Bile T~ S S ‘T Perfusate |
Unique Infrastructure

Organ care &l ICU/Intermediate care Production Il Lactate
Nurse/Anesthesia monitor organs Bnur‘l’:ﬂmme v & . Ghﬁ“
Integration into Medical Record System Glucose Transaminases
Rounding Coagulation factors

Subjective Tissue biopsy
Taxture H&E Histology
Consistency fo Energy status
Homogenous perfusion h i Metabolomics
of parenchyma . Proteomics
3 SSRNA

(2) Can AI better address the gap between supply and demand? (Dorry Segev - New York, United
States)

HATE SRR © Tk - (A JE - ATDABRFIRBE R AR © SN - 12& A

GESI%

Increase supply: living donor

Risk estimation for better selection, informed consent

Input Data Deep Neurol Network ouputs I

Input layer Multiple hidden layers  Output layer Origl g
. Risk of End-Stage Renal Disease Following Live Kidney Donation

Al, like the world, harbors biases

ey oty

T deurei o # Arvweean Mescal Ao

The
Entire  |mp e

X

EA0 Bt por 1000

Internet

Increase supply: living donor Increase supply: deceased donor

Risk estimation for better selection, informed consent i
f f Help OPOs evaluate donors more efficiently, automatically

Quantifying Postdonation Risk of ESRD in Living SaaesS
Kidney Donors =
Shart Report: Evaluating the Effects of *  45% more vented
Allan B. Massia,*" Abimareki D. Muzaale,* Xun Luc,* Eric K.H. Chow,* Jayma E. Locka, Donor Te on referrals
Anh Q. Nguyen,” Macey L. Henderson,” Jon ). Snyder,* and Dorry L. Segev*'® JASN 2017 D“““.d m?r n...'ﬁul._. = 83% more approaches
A B P o [i.e. family is approached
Table 2. Risk factors for ESRD in Ium_g kidney donors for au{hoﬂzatlon]
aHR* FValue
TEBESNCL, 150102385 <0001 *  73% more authorizations
298 (S%C1, 225w 389 <000 [to donate]

1.40 (95% O <000 -
0.88 75% O, 03 92% more organ donors
161 5% 0,1 <0001

Ferst degrew buoiogically 1.70 @5% O <001

related o eciplent




Improve utilization: deceased donor

Reduce demand
Improving night-time biopsy reads to add predictive value Immunologic matching
Deep Learning Global Glomerulosclerosis in Transplant Kidney
Frozen Sections

ey @ il NKR Kidney for Life Paradigm
Sed g - Computie _" TeroEplet LowEplet ™ Int ate
|7r’(( rrfu[ i i — Vouher A t
, ———.. K -
e ) ) ) ‘ Donasion,, Voucher "
== | '..‘:..1 i
€ ff.f." i e ‘ ----- - | | M“. . — ')M‘"T
Giame N LEEU AN SN EE  (RESEBE A TEHEN N A A TEEWBEE A

TESNHR > FEERR - ATEEREIE - A —EeieBEA - EATEZTLIERI
HEOfES ~ feE AR ~ BORRK -

(3) Can bioengineering be a solution? (Pedro Miguel Baptista - Zaragoza, Spain)

TISSUE AND ORGAN BIOENGINEERING: STRATEGY WHOLE-LIVER DECELLULARIZATION
Biopsy [
8 Cells Scaffold
* 4N
hﬁ

Tissue

CLINICAL TRANSLATION

WHOLE-LIVER BIOENGINEERING

GENERATION OF LARGE, INTERMEDIATE AND SMALL DIAMETER VASCULAR
STRUCTURES LINED WITH ENDOTHELIAL CELLS PERFUSED AT DIFFERENT PRESSURES

Hepatic

Cells

=

Vascular
Cells

Intermediate 1 Intermediate 2 High

Al

. Nk EE GFP W P Boih

B eosce

Porcine umbiical
outarowth endothelial cells

GENERATION OF FULLY REVASCULARIZED LIVER SCAFFOLDS GeNERATION OF LARGE AND INTERMEDIATE VASCULAR STRUCTURES

wiTH EC, SMC AND MSC
Differential seeding

R +LVC 14T o

DAP1

coa1
masenchymal siem celts

MYOSIN

HAT - FEE A RS ES 2 E AV TR IER G EH S E m AR T E -
Baptista Faitil 1 48R B A Y TAZM E20T » TRARR NG TRV E R A - 5Lk
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(Z) FIEHFEsERS
1. Blood group A successfully enzymatically converted to group O in human kidneys

(Macmillan S, et al. Enzymatic conversion of human blood group a kidneys to universal

blood group 0. )

FERE Y — {1 £ Z PR 2RI & A 2 i 2 2 R ABO MM 2SRV EESK - fEETESE T - FIFBERE
HombEs T DI E R B RESSHHT R Y o - FIUMEEERE A JHE bt Be e APk B R M A -
& e IR E IS IE T ABO AV RIS, 75— o fE—THZER AT - Mm% A BRI A
JHE e B 2K (e s B 5 O &Y AR )RR E (normothermic machine perfusion; NMP) 2
/INRFRNMBS A% S (hypothermic machine perfusion; HMP) 6 /NEFA - MY A BYRHUE IR D
70-80% - HAL » 25 E 7 HCsZ 2 ABO A IRV RE] » EECAKE RIMAA B FFGEE & - 558
bR ATEH ZE A BRI ER Flavonifractor plautii FRAVEEZRRE AJHIMAY A BB et b Ryas ] O &Y
Wu o BFFREE A T /SAE B - Hh =4HBRZ T 6 /NIRRT R NMP DARSE R A B 5 (10 P (AR TS

£ MEM=4HAEEZ T 24 /NFHYSRAL HMP DUR D OF3E ~ HREAREGFI3E K - BRaH R Ay —{1E B B
Tﬁcx??ﬁ%?/m% {5 P Sy S SR R AR U R R B VT - fe s I E PR R - S5 R80T
NMP 2 /]NBF (83.4410.2% 5 P=0.012) F1 HMP 6 /NIF (71.2421.9% 5 P=0.066) 1% » &K EEZE K 6%
QHEC A BU I AYH R BA AR % » 240 B ek A ZUIn BV E R RIS WA AY RSN J1 82 25
RFFIEE - IR DEFRHEE o e A EE A% -
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2. Islet transplantation boosts long-term survival in kidney transplant recipients with
type 1 diabetes
(Maanaoui M, et al. [slet transplantation versus insulin alone in type 1 diabetic
/(J'dney transplant recipients: a French nationwide study on behalf of the TREPID group)
— BUNEPR I BB 12 B RS AL R ok B R A R [ (R 35 — 2R PR s 8 R A 2 vy L I
L{%ﬁ%ﬁﬁﬁiﬁﬁ BEIEHTZE R MR TE LR T 12 B RS A I 2 B S R A Y 55— B PR s e B Bl
2B WS N R R & R IGFEE IR B RIITE - 903 IREMSIELLEE R BF
TE?E%B%{EE%TE%E&Z%D&EEFREI@HB@°EE%AE A TABIAE 2000 -2 2017 FRIEEZ B IS EAY
—RIMEPRIR T - 15 2,393 ZEET - H 327 HRFEEESSEG - B 47 22 EESHE -
Z*%%ET » BREFSIE ARG TE C R LR Ry 0.47 - BL{E (6 PR S ZRAH RS A 8 Wy b f2e (5 1 53% -
PritbZ b - Bz R E AN BB B THIEmE= £ 9.61 - MEBEHRESENES
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Background: Two decades of islet transplantation

Islet transplant is safe and efficient to Randomized study: TRIMECO trial
regulate metabolic control

The New England |
Journal of Medicine ' =

©

Lack of hard clinical endpoints

Islet in Pancreas
Courtesy of the University of Alberta

The KAIAK-study I I IAK population
Insulin requirement after ITx

2000-2017
! . 47 IAK
: * including 23 afler SPK
+ Timae batwean KTx and IAK: 34.8 manths [21.8-
T1D 48.4)
kidney

transplant
recipients ’

Kidney Tx Islet T

* Return to dialysis
Islet graht exhaustion + 80% > 2 islot injections

s Death | + 10-yoar insulin-requirement; 61.2% ICS5 [46.3 - 76.4)

= 10-year islet graft exhauaton: 21.8% (CS5 [11.8 - 38.5)

.-4rim4r

Outcomes Conclusion

Risk of death
Overall kidnay graft survival = daath + retum to dialysis

= ; i - + Islet transplantation was associated with a lower risk of death and return to dialysis
A . in T1D kidney transplant recipients

e - + In a nationwide target trial emulation
HLOMT RN 20087 Risk of return to dialysis

* Mainly owing to a protective effect on the risk of death

+ Incentives to promote the access to the technique and reimbursement

3. Neonatal kidney transplantation offers new hope in the organ shortage crisis
(Nehiem D. Neonatal organ donation for kidney shortage, [s this the time?)
Nghiem#BHhHIT32% » ¥k B EAE AT R EUARSIE &8 B T = E R it T e gt Al | 1y

BRI T ZE o Ryalir A S e E R AY A T - iR AN B0 TR A HAE TR - SRS E R

HIRIHE B DU B G Fior mBE AL &5/ - BH9TEDR » 2020 F3ETHY 21,000 #4885 - i

12,000 #A[Ref s nfTHIRS BRI # o S5 E g s EE SRRk — - &2 2022

F 1R EEA 10 HAEFERBIEERR - AT —FEBE 24,000 [HEHE - < AEERTE - 15

EEEHER 5,000 HEFHE LEEIET o EHEHRIIEERER - EREECN > e

JESE R e Hadg RIVFEK - B A 15-30% #YFEEHLT -

2018 7 » BB IR AR NTRR B - (EFTATSHERY 60%LA L < A AES E R S RHRRE &
HYE RS E R AT BT T « A B R B A R B RIAMRE 25 ) - Bl 75
ARG - B RIS AEROT S SRR A B B2 e A Y « SZIHFTIE# Nghiem 204% - T 2041
SR S B RS R 28 BB R L T T B s B Al o VAR T 28 - iB TR IR (& IR SEET -

WRAEAE H MBI AT > TR R EARBHHHY AT S E AT HIRBAE - | SRS BRI K T R
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AEER S PRE > BN FIERERE A BAGR - B E rTse 2 —(EFEH ERER AR > H
ERTERIERE o BEMIE ORIV R I o BT 2 ERIEERSOR 0 F
I Lo - (R M EEHE T2 BRI E AR » WS driE e e
MIEEE LA ASE N2 o ESOT E#ETFFEFE 2023 4F ESOT KEHHS T FE Gabriel Oniscu Zbi
7 AT E S (E RN S R A EAE DU P EN B AU A R R (HZ A5 nI&E Rl T
R U R BERS BRI B ER Y - T EHRE — B SEBONEZHAEHEEF 5
B > e RS B MR - SEER TN A S EiRE A R EER &R HH
F N BB A LB nT e MR VREE - (BB RNV 5 - BRI IRRGF S A o

p Conclusions
e 1 . The shortage of organs with 5:1 ratio can be addressed by using neonatal kidneys.
| P
L L. | Vacwl | g:z \
‘ g £ fu | 2 . With an infant mortality rate of 21,000 in 2020, taking a conservative approach,
¥ E 15 gk 218 8,160 infants with extrarenal congenital malformations (41%), 2,730 infants with
E 2 0 g 'E' E 18 CNS injury (13%), 1,260 infants with respiratory distress (6%) and 420 infants with
E -2 | ! ] e LT bronchopulmenary dysplasia can be considered for organ donation.
o .E L 5 12
<]
0 0 ﬂ 1 ) . "
e e i 3. 3 b0 Bn Policies should be developed to promote and implement neonatal organ donation.
Months Postiransplant _ Months Posttransplant Months Posttransplant
.'r,'-r’.'":?f 5*:'." renal volume of intant Figure 4. Spit glomerular fitration rates | | Figura 5. Renal function after en bloc +  Asimplified allacation system should be developed to allow rapid allocation and
Kiheys with time | [oinfant kidneys withtime Jidney lransplaniation utilization of the rare resource.

4. Nodifferences in survival outcomes from transplanted kidneys donated before vs after
death in the UK

(Khawaja A, et al. Is there adifference in survival outcomes of dual kidney transplants

of DCD v/s DBD allografts in absence of national pathology service?)

Khawaj a Zi3R—IALLRIERTAISEIZIRME & B SV T 33 - (PaTHRISARIE AR -
HEEFAE (DKT) 188 A o B By N B A T BEEALEY 0 J70ERE S [ e (5 P —(E S {8 fik
HtE - BSERIHRRE (DBD) FHEL - AFTEISEIE B Bl (DCD) HITHIE A S8R © Fy 1 g i (EETE - —IR
PR MERFFTE ] DCD A1 DBD 515 7 HYRSHE B oA S B RS AE AR I S TRIZ - AR T B A= B0 LR S A1
TERE(NHSBT, National. Health Service Blood and Transplant)¥ReAY 51,961 & Efsta t
A 525 BlE DKT - FE%E R zZ=% > WH9e8#0r DCD Al DBD 184 SRS R EE 2R - 8
FeHIHHEEEE - ST ER DBD MAA YIS E B DR IE At DCD AR S (FFHEEL[OR] 2 0.4) -

Donor-Estimated GFR as an Appropriate Criterion “
for Allocation of ECD Kidneys info Single —
or Dual Kidney Transplantation '

DKT if eGFR between 30 and 60 mL/min
SKT if eGFR greater than 60 mL/min.

* *This criterion used by nearly all centres doing DKT in the UK.

* Additionally, there are reported concerns regarding donation after cardiac death N—_ ..
(DCD) transplant outcomes’ inferiority to donation after brain death (DBD) '
transplants.
Creat Unitsmmol/L  Creat at Offer Creat at 3months  Creat at 12 months
* There are no reported survival outcome registry data analysis of DKT procured from .
DCD versus DBD donors. Median 139 (51-545) 133 (52-517) 79 (16-465)
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Patient Survival
e

Log rank 0.6

Time
s s O =
bco 93% 88% 87%

DBD 94% B7% 79%

(Roesel M, et al.
experimental reality.)

Spreading’

—IEHHIRFZEZEEA - Senolytics B —tEHT

Patient Survival
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LT 200 00 600 800 1000 1200
Time
DCD 93% 88% B7%

DBD 94% 87% 79%

New drug class prevents key ageing mechanism in organ transplants
aging with the transplantation of old organs: An

RIEEY) » H ] RE TP ARV (2 LAYRASREES])

LU E TR s B 2 I H R B BG FIRE A PhsE - 2 R VIR B 5 E SR B R 2 2

W B5E N BWEE TR RS E LT HYIER -
o B2 ERR 725 mt-DNA KRS0 - 51

% ) FYAN R R Y AR B RS =2 B e A

g NS N (3 8 ) RIZF/ N (18-21

FUMREEES ~ BT BRI A o =2 A LR RS S il - AR B 25 Bt e B e 2 S B G A0 A RE -
PR > B EFIEME RSB ENATEEZ Senolytics CEFFREMEZ) AR BB/ =EE

AHAEAT mt-DNA YRR R - B D ARG -

& Senolytics JEEMNESRERTERNH SiE

[REEFHIGE - PSS E R BB RGERMEE -

Chronological vs. Biological Age

NP i LOSD, Corn 4
e Cored 900

&)~

Zc-
L
R

Steatepes b Tarpmieny Sovscont Caty 1
Pman Ousbass Nat Agmg 2071

w [an—nslwnumm.!. xu M
"

Induction of senescence in recipients post-HTx

5%

Is Aging/Senescence transplantable?

. - N I N (
Comn) | —~a)
- X E T T kg .

Es_ E::':‘-é- B el o e )
£ @ i 4. S . = : ./Q
Tl ep g 500 [ [esmus) .

3 ol B |
b -y a vavo“’ YO J' j
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Old cardiac isografts compromise physical capacity in recipients
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\ | | 1 20 0 .
I 200 Eiso{
e
l ' i"' lm u
"'; t | 100- %0
% °
youny young young | middie middia middle
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w00y o N wee N[ 4
: !
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200 + Slnm ir
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100 2000 .
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Augmented release of SASP-factors including mt-DNA Augmented mt-DNA levels as a potential driver

24h postinjection  3d post injection 7d post injection 2w post injection

g.’:—l g.. e %ll: @..D::;;e;:{zm : -{é}‘: ,:: T 1:: _;. _: > _‘: .
== e ,J I l s::Jl ;Jl : .ll :I
‘!\';! 2" L 1" B o] &spprmm;\_’@;§ : ‘: ‘ : :

o

S g AT R IR U T v
B %..m :| ‘ it i::hl ) p ) l i:J Ii

Summary

[ 214 Heart + young Recipient + Senalytics | - . Senescence is augmented in recipients after the
H transplantation of old grafts, at least in short term

Mechanistically, increased mt-DNA and SASP
levels seem critical

Senolytics appear effective in preventing the
transfer of senescence

Potentially of clinical relevance as most organs

currently utilized are from der donors

6. 1Box system enabled accurate prediction of long-term failure after kidney
transplantation in children (Hogan J, et al. Validation of a prediction system for

risk of allograft loss (iBox) in pediatric kidney transplant recipients.)

—IHPSEIZEEEI T iBox BT R SAETEM W B RIS ISR AR A AR B AAH Y
SR o MCER TN T EAE SRR B BRI ReASe T F R VB e e 0t T A EERIEM - KT W
TN E R E A RIS AR R K - sZ e H R 2K 5 BIOMAISS IR — At 2004 S22 2017 4
[ B RERARRY R B R (KTx) Babess 7 BTN A - SHlmE SRR - &
FERROMT (ET B/ N2 [ eGFR] MIPREEHIBLEFLE[UPCR] ) ~ BAEYISME L3 (TEIRIT
NE B MERDURENE Z R MGG [T HLA DSA] BIfFAE) 1) - DURERIBERERFR S JHAY & RS
FEAHARER - FIMH iBox Z&0  WHZEEMETEN TSR TENRIRIE RN > 25T 0.81 Ay —2UH5
8 (95% C1:0.75 - 0.87) > RIFHAEHHMR R SRS > WAHBESERRM TEEV TR
B R EREAL -

STUDY RATIONAL - The iBOX _ STUDY DESIGN
—— ot fead | Time from transplant to risk evaluation
SE P « oOFR (LT3 m2) Population. 1348 kidney recipients from 12 centers. in Ewope and the USA, ansplanied between 2005 and 2017

= Proteinuria | creatininuria {log) Inclusion criteria’ Age <21 years
+ Interstitial fibresis/Tubular atrophy (IFTA)
*  Microcirculation inflammation (g+pic)

= Interstitial iInflammation tubulitis (i+t)

Study Sites

[ |

£]
PR ——

-1\ > s ok g’
H \ _ « Transplant Glomerulopathy (o) WO__ .
i | - Anti-HLA donor-specific antibody MF1 - — ; : :
- A \ | = Reciphent paramelens B s AL
] * Good discrimination: c-statistic 0.81 + Transplant "
v chisracleristics b ]
| K [ + Excellent calibration BN monacring 0~ [leBwhor @
I ‘ ||“ '\ + Broad external validation in adulls 5 ;ﬁ;ﬁmﬁm o
| A\ e | i S \ S
" st [ m”" g - FDA: B Qualification Prog
5 : " e ; : « EMA: Qualfi as efficacy endpoint In CT

Funding NIH NIDDK SR21DK 122223

Loy e 0 A 2010
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RESULTS - DISCRIMINATION RESULES ~CALIBRATION

A Cabbegtion for 3 pear outores B Catibration for § wear outcamen
Median follow-up time post-transplant: 64 [44- 93] months - i
Number of graft failures: 80 (11.3%) ' ‘ :
i }
i }
. 4 3
b . . . . . . . .
% c - D cat -
L
§ i
| -
a | ] _
L 4
] I
Time since kidney allograft evaluation (years) o et e e

7. High symptom burden in kidney transplant recipients linked to poor clinical outcomes
(Riemersma N, et al. Symptom burden in kidney transplant recipients.: a cross-sectional

study. )

{ai il R1emersmaBif &5 TransplantLine s YR EHFE L9 it~ B S E <
¥ (KTR) B EIENEESIR REEIRTHE Z Bl o SZIH9Ta A RIS AL R A RESERHY
EHEME - HNVEWAERERES BB EEY AR - B i B S SR RIRRAHR © Finlz
TEEBEHRIAYAESE (HRQOL) J7M - fEiE3E 2015 & 2022 A AR BIE M 7t
s BT N B R SRR R L B RS A 2 M S (R s 2 - 1B TR S 936 L B RSt 2 i =y
WHFCEE TR o S HEAR B IERE oy B KA A1 588 HRQOL ~ ZEYI N RIENE ~ EABENItT & 2Bl
FARARE - i ROVER S - EEi= 807 > BERE () ~ BE (B MBETRE
e N IIEAR ©

Methods
Methods
* Symptoms -> revised Modified Transplant Symptom Occurrence and Distress Scale
. . ans 0 (MTSOSD-59R)
« Data on symptoms from kidney transplant recipients E“'J,‘:I'H'f'l‘i,’”',"c'"'&;!' U:.'ut.:

* Symptom prevalence and symptom distress of 60 symptoms

+ Stable graft for at least 12 months .
Gedurende de laatste 4 weken heb ik

Deze bijwerking was voor
last gehad van mij

Nooit Af Regel- Bijna Altijd | Holemaal  Vresalijk
SN Clinical attcomas: en  matig altijd niet storend
5 toe storend
) o 1 2 3 4 Jeuk o 1 2 3 4
* HRQol -> 36-item Short Form (SF-36) o 1 2 3 4 Pijn op de borst Co 1 2 3 4
le 1 2 3 4 | Windengheid le 1 2 3 4
* Medication non-adherence -> The Basel Assessment of Adherence
to Immunosuppressive Medication Scale (BAASIS)
* Depression -> Patient Health Questionnaire (PHQ-9) *  Part 1: Ridit analyses * Part 2: Burden score
* Anxiety -> the short 6-item State-Trait Anxiety Inventory (STAI-6) * For ordered categorical data * Burden score = prevalence *
« Societal participation -> USER-Participation (USER-P) * Relative to an identified distribution (GRS QRer Rt
. Results (part 2)
e e A Table 6 | Linear regression analyses of square root symptom burden with physical and
- . mental health-related quality of life as dependent variable in 740 kidney transplant
recipients
i
g Physical HRQolL Mental HRQol
§ ‘® Model B (95% CI) P-value B (95% C1) P-value
2 Crude -3.01 (-3.34 to -2,68) <0.001 -2.33 (-2.59 to -2.06) <0.001
s Model1  -3.06(-3.39 to -2.73) <0.001 -2.34 (-2.61 to -2.06) <0.001
pe - ' = Model 2 -2.96(-3.29t0-2.62)  <0.001 -232(-261t0-2.04)  <0.001
et e q v Model 3 -2.95 (-3.28to -2.61) <0.001 -2.33 (-2.62 to -2.04) <0.001
| S e by Model4  -2.93 (-3.26 to -2.59) <0.001 -2.32 (-2.61 to -2.02) <0.001
Abbreviations: HROQoL: health-related quality of life, 95% Ci: 95% confidence interval. Model 1: adjusted for
9 age and sex; model 2: model 1 + log; time since b lantat macy, diabetes, and anaemia; model
3: model 2 + haemoglobin, eGFR, albumin and log; NT-pro-BNP; model 4: model 3 + tacrolimus use, cyclosporine

use, prednisone or prednisolone use and proton pump inhibitor use.
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8. Pre-specified blood biomarkers did not assist detection of kidney graft rejection
in the large EU-TRAIN trial
(Goutaudier V, et al. Detection of kidney allograft rejection using blood biomarkers:
Results of the European multicenter prospective EU-train trial (NCT03652402). )
TERA ~ FilEN: - 2 v LBONE A BB HE B e oy AR A (EU-TRAIN) =XEsHh » 24 1
WEr EHYRIBE MR AEYIIERC T » Al A — T Einba S R R mR A S VR IR EE -
B7E N E7E 2018 4F 11 HE] 2020 4F 6 H - BUM L& RN 412 B REIS AR B AR ~ ZEPE2 -
TR H - 9T 24 FEAYIIEEC (LR 20 FEILR mRNA PVAZECAOVURES IS ) - B AR B
HEEEAH &S & R ha AR A B HE e SRR TEDRIZSU © 3 816 (i dd s Lo A YRR EC VS & s U
MBS —FHVEERSH R RNy 6.4% 0 HA—{EFEC (CD4 nRNA) eI BURELHE TR EREAHR -
SN > TESRAE AR B M e - WA 24 AT ERRT ~ T il RE0R &2
HEHETAR -

EU-TRAIN study design: a multidimensional approach 7 Methodology

Multicenter prospective unselected cohort of kidney transplant recipients
(8 European transplant referral centers)

Primary outcome = kidney allografl rejection

o SIS Tinelioe of follow-uo —————————— \
fﬁ b ? b |
[ eteeere] 1 Association of biomarkers with kidney allograft rejection: logistic regression
J
: X 1
- s .
= 2 Collinearity between biomarkers: correlation matrix
lii
N [
TTT] N 3 Additional clinical predictive value of biomarkers: elastic net regularized regression
i
il =
@GR Association of blood mRNA with kidney allograft rejection Association of non-HLA antibodies with kidney allograft rejection
ammicy com e L comA Ant-AT1R antibodies. Anti-ETAR antibodies
et dr e PR Iebns e, povalue = 021 pvalue = 0.26

(62 [T [$o (PP [$2

+, 0
Mo Rerecton Reecton No Refection Repection

am - AT st Anti-C1aR antibodies. Anti-CSaR antibodies
pvalue = 0.70

..... e Tt 2 : 2.
i few poamtan % | i I

Mo Repection Rerecton No Rejection Rejection

Forest plot of univariate analysis for emerging blood biomarkers and __
standard of care parameters associated with rejection (an Conc|u5|on

+ In this large, prospective, and unselected European cohort of kidney transplant recipients with a
systematic assessment of biomarkers in the first year post-transplantation, we did not find

significant associations between the 23 blood biomarkers and kidney allograft rejection.

A= ¢+ The 23 EU-TRAIN blood biomarkers did not show an additional value beyond standard of

care in detecting kidney allograft rejection.

5 i - + EU-TRAIN study design paves the way for future studies assessing the clinical relevance of

emerging biomarkers.

15



9. Donor-derived cell-free DNA assisted prediction of kidney graft rejection after
transplantation

(Ursule-Dutait C, et al. Multidimensional risk assessment of kidney allograft

rejection using donor-derived cell-free DVA. )

—IAZ AT » BLEAE O R2 BAE A (E FHES - (S0 ARG 107 AR YA B 4R DNA Al
(donor-derived cell-free DNA assays; dd-cfDNA){ETEHIE i taHE T+ H EA EEEREE -
THE 1% FEE R AUR RS HII MR A YIRS SRS A R 2= AR B Y] - -
dd-cfDNA fESe IR ZE R EEHA T HVB ) » B AREREIFF ERRABE P EREZ o ER -
AWFEZE 2013 £ 2 2018 4E/ - MRS T 1134 AEWEHEZE » 1415 (B EE D) R IS4 090t
7% o IMHEAY dd - c fDNA RS [EIHF BARS A BrAHAREE ~ JUiBig = HLA AYRF EMEDTRS (DSA) FITRES#—
RCEEAL o BZUFFT(E A Banff 2019 438447 » M 171 BIHTAS & (AMR) HEFREZFE ~ 34 6 T 4
HE/ P EHY (TOR) BEFRSER 17 PR GHERIE - (] 588 S R0 2 58 S8R o] R kG AL BLEE T
FERBRAY 2 %0 G (5 P L HE PR v A B Y 28 2 el o B i 2 o A S B B0 4 1929 {183 HER 51 499
Bz E EERIET - 1430 PPk EIESE) aFd - BIHAZZETELE - £ AR ~ TOR BCR & FF R IERFI+
B2y dd- o fDNA RS > FHUBRMEREE Banf f S MRS i (HE e MR SRR #E -
EAHEFRAHREAY BT N 2 54T HLA DSA ~ dd-cfDNA ~ eGFR ~ ZEEAFRFIEEPE TR S - FEELFIRERE
% (P=0.0006) FIILZERHI (P<0.0001 BEagtisery - EMHRARHEY dd- c fDNA 5ZAA RN -

TR AR » B A& dd- cfDNA If > B MERETSEI0E @ Hh4R NIEfE (AUC) BEiS - dd-cfDNA
HyETEMT IO TEAIE(EAELEAES (AUC: 0.815) AIdb3E (AUC: 0.826) WHITH1SE—Ek5usE -

Introduction Aims of the study
Sunveiarc s bagy
Pamm dagunacs —_—
et =l T \  Test the association between dd-
O e (=) — . 1 | cfDNA and rejection, its activity
L) : and severity
DNA

Prosarapian "-L- i'v o MLN- g term

=== / Evaluate the added value of dd
—— R DT ( 2 Wt bl

= . | cC o detect rejection beyon
T = N standard of care monitoring
Roy D. Bloom, CJASN 2021 S
Study design Association of dd-cfDNA according to the
diagnoses
Cohort: 2,882 kidney transplant recipients evaluated between 2013 and 2022:
Derivation cohort: 1,134 patients in France (2 centers)
Validation cohort: 1,748 patients in the US (11 centers) and Belgium (1 center) Franch derivation cohott
» Rejection .l:nT Zpﬁclllc lesions

N=2,882 pati Rt e Borderiine

+  Characteristics of donors, recipients and kidney transplantation FSGS
* Renal function, proteinuria at time of evaluation Glomerulitis without rejection
* DSA status at time of evaluation
* Histology:
* Banff 2019 scores
+ Diagnoses
+ dd-cfDNA
1 ‘R
e

PVN

Inactive AMR
CA-TCMA
Equivocal for diagnosis of AMR

CA-AMR
1 Active AMR
Acute TCMAR
il
T w om @ - T 0 CE] s m

mean dd-ctDNA (%)
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dd-cfDNA according to the severity of Banff ~ dd-cfDNA according to the severity of Banff

lesions lesions
L1 L =1

ﬂ? ii @] j j
--- -- -— !-.- --. ---ﬂ

W Banitlsion

_-.iH ---E ---ﬂ __-éé -—-ﬂ ---ﬂ

Factors associated with rejection - '08i5tlf Factors associated with rejection — logistic

mean 03 GIOKA (%)

regression regression
_——
Li— b— [i— Rd— [ — & |
. . *Price kid *Time | Nidngy gralt <ANL-HLA ey wn sty | i - rapa oo
| Bl () R | el I | Rl | el B e
] T +0onor e 'é +Cold E wvahuation 2| oRecent E *dd-clONA Frodin lbotos " A HeaR:
T nche e 1
Yoo | = | M| H el o=
5 5| ko doner 5| 0w i 2 e o F— PR
€ -] transplant 2 E
3 5 g £ 3 | o= Tenim am | ndependently
1l - ] | AL E . associated
g g ¥ Pe—— m|w o 1o ot
¥ s T
Prowinte Ao 1341 Retenen
s ! *
i § s .
< YEEX
Independent association of dd-cfDNA with Conclusions
reJeCtlon n d lfferent CIlnlcaI scenarios Higher levels of dd-cfDNA were observed for AMR and TCMR or
both compared to other diagnoses
Number of | MOMEET | Agjusted ey OR 05% OR
biopsies | o' oR P |bootstrap BCA
S el ][, 5 N e [ R ) We found incremental dd-cfDNA levels with increasing Banff
In biopsies with TCMR 1239 51 2375 1756-3247 | <0,0001 | 1.661-3315 lesions scores for AMR and TCMR, without association with
Biopsies for clinical indication 541 147 2275 1790-2936 | <0.0001 | 1.603-3.022 allograft inactive lesions
Protocol biopsies in stable patients 874 80 2200 1663-2047 | <0.0001 | 1.508 - 2905
In first year post transplant 700 06 2052 1606 - 2655 | <0.0001 | 1402 -2758 dd-cfDNA is independently associated with rejection and has an
Ahter one-year postaransplant 95 130 2621 10443316 | <0.0001 | 1852 -3260 additional value beyond conventional features to predict
In African-American recipients 572 204 2818 2196-3611 | <0.0001 | 2115535080 Ijecron
In non-African-American recipients 1003 368 2854 23883412 | <0.0001 | 2298 - 3421

validated

The independent association and added value of dd-cfDNA to
detect rejection beyond standard of care were externally

“adjusted for previous episode of rejection, eGFR, graft instability, DSA, proteinuria

10. Xenotransplantation extends survival in recipients with advanced kidney disease
(Karadagi A, et al. Long-term (2 years) survival of porcine to nonhuman primate
life-sustaining kidney xenotransplantation.)

FEH—TH R TTATT - A (XTx) 7] DR A M A BR A 2 B S R R 2

i %%ﬂ%ﬂﬁﬁﬁlZﬁﬁa&ﬂh&@i?ﬁ#%d\iﬂ%(Yucatan minipigs)BIE=8E5Fx (TKO) &

TEIRMSREAE T - e SIS ANBRER - B RERUUSSEYIHISE R e B FE N - GBIl

TG A AR RS AE DAL - S5 5RER » BUE TKO BB HEEL » R N RETERIISIE B m] i T

REFEHEEHAPAIE - 50505 283 KA1 5 K) - HFEERZ @ BIEFFREMDES (DSA) Bidt

FEDURSHYRRSNID S A BRI 5 - BRI S » MHEEEREE AV FEREDEE ABTEUm e i

EERER - RARIEBSE% DSA REAAMR o EEBRERE=E5F (TKO) & AFRE NEE

RETENIS B ARTFRY TR - CHEERERTE |
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Background - organ shortage

End-stage renal disease Kidney waitlist
3 o patients
LT patients
g i

Expression of human transgenes
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Xenoantigen KO and addition of human transgenes
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Log-rank p=0.0068
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Anti-thymocyte globulin
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Immunosuppression protocol

Kidney
Xenoiransplantation

! ,,

r

5 1012345678381 1 12 30

tt

B0 days

Anti-cD20 mAb |
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Tacrolimus
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il
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Xenograft pathology findings
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Conclusions

Human transgenes significantly prolong xenograft survival compared to JKO only grafts

Pre-transplant anti-porcing antibody binding doas not cormelate with chnical outcoma for IgG antibodias
although IgM antibodies were higher in 90+ days surviving animals

Thrombotic microangiopathy observed in the majority of graft failures with or without AMR

Anfi-porcine antibodies, including minor xenoantigens in nonhuman primate and humans need further
investigation
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(—) The 1Box technology: Leading the way to prevent and treat organ failure with
AI. https://www.predictd4health.com/1box
(=) Medical Assistant for Chronic Care Services (MACCS)

Platform https://academic-accelerator.com/encyclopedia/zh/data-exchange
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