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Quand a-t-on besoin d’une greffe rénale?
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Activite de greffe rénale en France
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Durée de vie du greffon limitée,
malgré une amélioration a court terme...

Taux de survie

40%

20% -
10%

0%

p: <0,001

0

24 48 T2

— 1986-1990
2006-2008

I

96

120 144 168 192 216 240 264 288 312

Temps (mois)

1991-19985
2009-2011

I 1 1 1 ]

1996-2000 2001-2005
2012-2015

s

Rapport Agence de la Biomédecine - France - 2016



Probability

07

08

05

04

03

02

01

00

En grande partie liée au rejet humoral?
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No major
abnormalities

Borderline

T cell-mediated

rejection

Polyoma virus
nephropathy, + *

6 months 1year

5 years

= Antibody-medusted rejection
= Mixed rejaction
= T cellmediated rejection
Borderline
= Palyoma virus nephropathy
= Glomendar diseases
== No major abnomnalities
= Alrophy-fibrosis
Other

i Antibody-mediated rejection

Glomerulonephritis

Days post-transplantation

5000 10000

B Polyoma virus
nephropathy 7%
Medical/Surgical - - 64% ABMR, probable ABMR,

conditions 11% ™~ or Mixed rejection

—
-
-
—
—

Non-
adherent
47%

Glomerulonephritis

18% ~_

Adherent
53%

Probable ABMR9% — }

Mixed rejection 5% I

Sellares, AJT, 2011



Et aux anticalcineurines??? ;)

Gold standard = Tacrolimus + MMF + Stéroides
Symphony Study, Ekberg, NEJM, 2007
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Notre quotidien ...

Augmentation du
risque de DGF
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La solution le belatacept?
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i Belatacept de novo
CTLA-4
T- lymphocytes ’ Antigen Presenting Cell
Belatacept
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BELATACEPT switch: patient stable

Conversion from Calcineurin Inhibitor to
Belatacept-Based Maintenance A N
Immunosuppression in Kidney Transplant

Recipients: a Randomized Phase 3b Trial

METHODS OUTCOMES
grospectiveiancon = dopeazabel BELATACEPT CONVERSION vs CNI CONTINUATION

phesd 2h trial Patient and graft survival

Tacro €D 222

© e
§ .......................
o= 98 r-........._“"_.m
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90% il - On CNI-based immunosuppression  £3 0] 98% vs 97% Adjusted difference: 0.8 (21 t0 3.7)
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Primary analysis at 24 months [ ] BPAR N\e -/ dnDSAs discontinuations
Primary endpoint: survival with ,Jnl 8% vs 4% ﬁ“ fn'/ 1% vs T% 5% vs 4%
functioning graft at 24 months = QRSSO ORVSEIR/0

Conclusion: Switching stable kidney transplant recipients from CNI-based to doi: 10.1681/ASN.2021050628
belatacept-based immunosuppression was associated with a similar rate of

death or graft loss, improved kidney function, and a numerically higher BPAR
rate, but a lower incidence of dnDSA.

Budde, JASN, 2021






wasonaiems  AMEliorer la fonction rénale

Switch précoce: 108
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Ameélioration survie rénale?

The impact of a late rescue conversion to belatacept on kidney graft survival in in kidney transplant recipients
with decreased graft function and histological vascular changes this context has never been studied.

Ta c ro Methods p . )'g Results _p * * * g Cy %%

139 KTR
from 2 frgngsw A oriars Death censored Patient survival = Opportunistic TCMR De novo
graft survival at 3 years infections DSA

(o) I I Biopsy beyond 6 months af 3 years
(0] post-KTR with vascular lesions
(cv=2;g+cpts1;i+ts1)

Low eGFR Belatacept 84.0°
(< 40 mL/min/1.73 m?)

Background

Under CNI therapy " _ — _ _
(facrolimus = 63.3%) p=0.001 p=0.75 p=0.002 p=0.84 p=0.01

S

[Belal'acepl' switch]

CNI
n=69

The replacement of CNI with belatacept in patients with decreased allograft function and vascular lesions
Conclusion is associated with an improvement in graft survival, and represents a valuable option in a context of
organ shortage. Caution should be made about the increased risk of opportunistic infection.

Bertrand, NDT, 2023



Ameélioration de la survie rénale?
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Ameélioration de la survie rénale?

m) U.S5. National Library of Medicine

Population: s :
Patients transplantés ChinicalTrials.gov
a Necker et Saint-Louis a Paris NCT04733131

1:1 optimal propensity score matching using 11 parameters

Recipient age * Time from transplant and the kidney allograft evaluation

Prior transplant + eGFR* » cv Banff scores*

DGF Proteinuria* * ah Banff scores*

Donor type + DSA* » |FTA Banff scores*

CJ AS N *Au moment de I'évaluation du greffon Divard et al., cJASN, 2024

Clinical lournal




Ameélioration de la survie rénale?
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Adjusted mean change from baseline, mmHg (SE)

Profil cardiovasculaire et diabete

*p 0.02vs CsA

6 -
[ Belatacept MI
41 O Belatacept LI
’y HCsA
U 169 17 160 : 169 17 160 : a7 106 a8
.2 A
4 4
-6 + L
-8 4 * .
-10 -
+
12 -
*
14
Systolic BP Diastolic BP Systolic BP Diastolic BP

BENEFIT Study

BENEFIT-EXT Study

e —

25 4
20 -
15 4
10 4
5

faliz"

O Belatacept Ml (n =219)
O Belatacept LI (n =226)

-5
-10 4
-15 4
-20 -
-25

Mean change from baseline, mg/dL (SE)
=

*p<0.05vs CsA

W CsA(n=221)
*
* ok
*
Non-HDL Total LDL HDL Triglycerides
Cholesterol

nodat Patients, % (95% CI)

14 O Belatacept M1
O Belatacept LI
12 4 M CsA
10 4 10 10
8 - . .
6 s .
5
4
4 - J;
T 2
2 -
0 A4
Pooled analysis BEMEFIT Study BEMEFIT-EXT Study
{n = 873) (n = 4886) {n =387

Vanrenterghem, Transplantation, 2011




Quels sont les risques
d’un switch au belatacept?




Risque de rejet (cellulaire!)

BENEFIT BENEFIT EXT
17% vs 7% 17,7% vs 14,1%

Belatacept MI Belatacept LI Cyclosporine Belatacept MI Belatacept LI Cyclosporine
Month 12 endpoints (n=219) (n=226) (n=221) Month 12 endpoints (n=184) (n=175) (n=184)
Acute rejection Acute rejection
Acute rejection, n (%) 49 (22) 39(17) 16 (7) Acute rejection, n (%) 33(17.9) 31017.7) 26 (14.1)
95% CI 16.9-27.9 12.3-22.2 3.8-10.7 95% Cl 12.4-235 12.1-234 9.1-19.2
Difference from CsA (97.3% CI) 15.1(7.9,22.7) 10.0 (3.3, 17.1) = Difference from cyclosporine (97.3% Cl) 3.8(-4.7,124) 3.6 (-b.0,12.3) =
Banff grade, n (%) Banff grade, n (%)
Mild acute {IA) 713 41(2) 3(1) Mild acute (1A) - 4(2) 2 (1)
Mild acute (IB) 3(1) 8(4) 5(2) Mild acute (1B) 74 2(1) 2(1)
Moderate acute (I1A) 17 (8) 16 (7) 6(3) Moderate acute (I1A) 10 (5) 17 (10) 17 (9)
Moderate acute (lI1B) 20 (9) 10 (4) 20 Moderate acute (I1B) 16 (9) 8(5) 5(3)
Severe acute (Il 2(1) 1(<1) 0 Severe acute (I11} = = =

Bertrand et al Bertrand etal Darresetal Brakemeieretal Grinyoetal Budde etal

(n=453) (n =280) (n=219) (n=79) (n =84) (n=446)

Rejection 24 (5,3%) 18 (6,4%) 18 (8,2%) 9(11,4%) 7 (8,3%) 8%
post conversion n(%)

Darres et al, Transplantation, 2018 Brakemeier et al, Transp Int, 2016. Grinyo et al, AJKD, 2017
Bertrand, NDT, 2020. Bertrand, Terrec et al JCM, 2020 Budde, JASN, 2021



Risque de rejet

Belatacept rescue conversion in kidney transplant recipients with
vascular lesions (Banff cv score > 2): a retrospective cohort study

The impact of a late rescue conversion to belatacept on kidney graft survival in in kidney transplant recipients
Background 2 : 5 g i :
with decreased graft function and histological vascular changes this context has never been studied.

Methods % . 1\ Results Eﬁ w w ”

139 KTR

oMt i caniers Death censored  Patient survival

. graft survival at 3 years infections
Biopsy beyond 6 months 3
post-KTR with vascular lesions LA
(cv22;g+cpts1;i+ts)
Low eGER Belatacept 84.0% 84.0% 7.6
(< 40 mL/min/1.73 m?) 100 person-years
Under CNI therapy B _ e
(tacrolimus = 63.3%) p=0.001 p=0.75 p=0.002
o
Belatacept switch CNI continuation CNI 65.1% 81.0% o 1.0
n=69 n=70 e

The replacement of CNI with belatacept in patients with decreased allograft function and vascular lesions

Conclusion is associated with an improvement in graft survival, and represents a valuable option in a context of
organ shortage. Caution should be made about the increased risk of opportunistic infection.
e e Bertrand, D.B. et al. NDT (2022)
TRANSPLANTATION @NDTSocial

Bertrand, NDT, 2023

(cellulaire!)

Conversion from Calcineurin Inhibitor to
Belatacept-Based Maintenance A N
Immunosuppression in Kidney Transplant

Recipients: a Randomized Phase 3b Trial ST G T G A SO O L RO

METHODS OUTCOMES
Brospectivejtandomizediopentlabsl BELATACEPT CONVERSION vs CNI CONTINUATION

phase 3b trial Patient and graft survival

€D 22 ——— g
2 e T e
446 kidney transplant recipients é§ 96 -
+ 6—-60 months post-transplant 23
i immunos%ppression 22 5| 98% vs 97% Adjusted difference: 0.8 (-2.1 to 3.7)
e O s am 2w a0 4w s o 70 ow Serious AEs
Time since randomization (days) 480/ 430/
l 1:1 lv Renal function ove °
’ Eoln.acupt C‘NI Adjusted mean oGFR
P = 55.5vs 48.5 mL/min/1.73 m2 = = Teriombeeins _ Serious
Convert to Continue poat ) = I _JT_ E 4{ I:fecuons
belatacept established CNI SF I = T 17 /o Vs 20%
n=223 n=223 fEw T e I I T
& - = L —t
Month12  Month18  Month24 AE-related

Primary analysis at 24 months discontinuations

BPAR — J{ dnDSAs
Primary endpoint: survival with I8l | I 0, 0, 5% Vs 4%
functioning graft at 24 months ln‘ 8% vs 4% ﬁ 1% vs 7%

Conclusion: Switching stable kidney transplant recipients from CNI-based to doi: 10.1681/ASN.2021050628

belatacept-based immunosuppression was associated with a similar rate of
death or graft loss, improved kidney function, and a numerically higher BPAR
rate, but a lower incidence of dnDSA.

Budde, JASN, 2021



Infections opportunistes

Mean time of exposure:17,6 + 15,5 months. Cumulative exposure : 5128 months J

episodes ot OF

After a mean time of 10,8 +
11,3 months post conversion

9,8 OPI per 100 person-years

-~

\_

Hospitalization in all cases

~

Mean duration:
20,5 + 28,5 days

Death: 9/34 (26,5%)

Graft loss: 4/34 (11,8%)

_/

Bertrand, NDT, 2020



Infections opportunistes

CMV Disease ) Pneumocystis pneumonia Others \
18 patients (18/42: 42,9%) 12 patients (12/42: 28,6%) VZV (zoster): 3 patients
EBV (PTLD): 2 patients
Mean time of occurrence after the Mean time of occurrence after the
switch: 10,8 £ 10,1 months switch: 13,9 £+ 11 months

+ another OPI (7/12)
mainly CMV disease (6/7)

Death: 4/12 (33,3%)

-

Bertrand, NDT, 2020



Infections opportunistes et bela

CNI group Belatacept group

(n=70) (GECE)]

Cumulative months of treatment exposure 2343 2200
Back i ' The impact of a late rescue conversion to belatacept on kidney graft survival in in kidney transplant recipients Pneumocystis pneumonia n (%) 0(0) 4(5,8) 0,04
ackgroun with decreased graft function and histological vascular changes this context has never been studied.
Methods Results Cryptococcus neoformans infection n (%) 0(0) 1(1,4) 0,31
> @@ ryp 7 ’
ﬁ KT! ® * * * w5 @
(s s e Death cens.ared Patient survival OPporr’misﬁc TCMR De novo
Biopsy beyond 6 months hateidii il B e Aspergillosis n (%) 0(0) 1(1,4) 0,31
post-KTR with vascular lesions
(cv22;g+cpts1;i+t<1)
Belat t 84.0% .
g el y Varicella or zoster (%) 1(1,4) 5(7,2) 0,07
bbbl p=084  p=001
EBV positive PTLD n (%) 1(1,4) 0 0,43
Belatacept switch CNI
n=69
CMV disease n (%) 0(0) 3(4,3) 0,08
The replacement of CNI with belatacept in patients with decreased allogra on and vascular lesions
Conclusion is iated with an impr tin graft survival, and represents a ble option in a of
organ shortage. Caution should be made about the increased risk of opportunistic infection. Total OPI n (%) 2(2,9) 14 (20,3) 0,002
OPI/month of exposure 0,001 0,006
OPI/100 person-years 1,0 7,6
OPI related death n(%) 1(1,4) 3(4,3) 0,10

Bertrand, NDT, 2022



OPI: CMV et bela

404
—— Belatacept group

= == Control group (matched) A
8 g i . . .
F 30 All diseases Tissue-invasive
3 diseases
w
ho] 20-]
S
% P<0.0001 Initial CMV disease
2 104 phenotype ’
2
s -3 -2 -1
5 : . . T T T T T T
2 1 2 3 4 5 6
o |:| CMV syndrome
§ L10 . Tissue-invasive diseases
o P=0.656

Time before conversion Time from conversion Recurrent CMV

. I
(years) (years) disease phenotype
- 17
Time from conversion (years)

Number at risk:

Belatacept Group 44 58 87 181 141 106 69 46 26 10
Control Group 29 37 98 181 141 113 88 56 32 19

Chavarot, AJT, 2021
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En conclusion

Gain de fonction R ——

/ I

Plus d’infections
opportunistes

Gain de Survie greffon

Gain de Survie patient?

I
\

Profil métabolique

Mauvaise efficacité vaccinale
ag ~

Voie IV

Observance!



Un éequilibre difficile a atteindre...

@

Risque de TCMR - Plus d mfe?tlons
opportunistes

Monitoring et suivi thérapeutique du belatacept???
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Comment monitorer le belatacept?

BRIEF COMMUNICATION AT

CD86 occupancy in belatacept-treated kidney transplant
patients is not associated with clinical and infectious outcomes

Tristan de Nattes’?® | Ludivine Lebourg! | Isabelle Etienne! | Charlotte Laurent® |
Mathilde Lemoine! | Audrey Dumont! | Dominique Guerrot'® | Serge Jacquot? |
Sophie Candon’® | Dominique Bertrand®
Opportunistic infections EBV DNAemia
2.0- 2.0-
1.5- : p=02 154 . p=02
L ] 5 L ]
1.0- T ;% 1.04 .
0.5 e . % o5 - N
0.0- T T 0.0 T T
o d\p o \‘}:
s) ls)
0“'?"4\ o"‘?ﬁ

p=NS

variabilité intra-individuelle élevée: 31.58% durant
la premiére année suivant la conversion



Comment monitorer le belatacept?
. biomedicines ﬁu\ng

A Validated LC-MS/MS Method for Performing Belatacept
Drug Monitoring in Renal Transplantation

Stéphanie Chhun '-** Mathieu Trauchessec ?, Sophie Melicine !, Frédéric Nicolas 4, Agathe Miele 3,
Srboljub Lukic ', Estelle Vilain %, Lucile Amrouche ?, Dorothée Lebert ?, Dany Anglicheau >, Eric Tartour 120 and

Julien Zuber 24
N=108 Concentrations résiduelles 1.4 a 24.8 ug/ml avec variabilité inter-
- individuelle de 46% et variabilité intra-individuelle était de 17%

Contents lists available at ScienceDirect

Clinical Biochemistry

El -RI' -\ IT ;{ journal homepage: www.elsevier.com/locate/clinbiochem N _ 1 7
Quantification of belatacept by liquid chromatography-tandem mass Concen tra tl_ons_ _relsllduel{es _5'_1 et 15 I‘l g/ ml
spectronietry in human plasma: Application to a pharmacokinetic study in ~ @VeC UNne va rlablllte n ter-,nd,v,due”e de 33%

renal transplant recipients

Short Communication

Aurélie Truffot®”, Jean-Francois Jourdil ™°, Elodie Veyret-Gautier >, Johan Noble ©,
Thomas Jouve °, Paolo Malvezzi %, Lionel Rostaing °, Francoise Stanke-Labesque

= Labaratoire de Viralogie, Gentre Hospitalier Universitaire Grenoble-lpes, 33000 Grenoble, France
© L aboratsire de érétique et Toxit Centre itlier Unt 2

e . Pas d’étude de dosage résiduelle en fonction
. @) des événements cliniques en vrai vie

© Service de Néph ie, Hémodialyse, Aphéréses et ion, Centre
= Univ. Grenoble Alpes, INSERM, GHU Grenoble Alpes, HPZ, 38000 Grenoble, France




Projet Biosynex i-Tracker Bélatacept

Dosage « résiduelle belatacept » + ac anti belatacept (sérothéeque)

\- ;;!
¥
En situation stable Complications Rejets
Pas de complication infectieuses

opportunistes



Merci pour votre attention!

. Lz
@dommibertrand &EEME
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