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Nécessité d’améliorer le controle de l'allo-réactivité
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Mode d’action / technique Mode d’action immunologique Conclusion

Photophérese: Pour qui / Pour quoi ?

Benazzo et al. Transplant Int 2023 Barten et al. J Heart Lung Transplant 2023

Greer et al. J Herat Lung Transplant 2023

Données cliniques / place dans la stratégie et

recommandations des sociétés savantes: Retour d’expériences / pas d’études
CLAD/BOS/CAV randomisées / Pas de recommandations
Stabilisation / Prolonge survie des sociétés savantes
greffons/patient

ISHLT 2010-2023 Barten et al. AJT 2024

Controle de I'allo-réactivité: prévention et traitement de rejet

Quels modes d’action ? Différences selon l'organe ?
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Quelles techniques ?
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Des produits de cellulaires differents mais une

efficacité equivalente ?

Objectif unique:

Réinjection de leucocytes apoptotiques
autologues
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Quelle dose de cellules ?

By pre-post ECP1.5 By pre-post ECP1.5
24 e 0D
. ) | S| [ |
“ n S 2 T
i Y l l l ﬁ 1 l J l
" o 3 o] 16 % g
5 f . [} 3 6 0 3 6
g = ) Menths Months
Q sm— —s— PRE —s— POST —a— PRE —e— POST
% 2o i
§ § . By pre-post ECP1.5
o] : 70
(A)
E - ﬁ[ 150
or " o L] E B0 l 100 ?
55
u'-‘- l.!i i é 50 .o Ugﬂ
P oo G #1 NRto [PR1oECP _[CR10ECP oo . o3
B p=nas. Ll_a.l, ECP I H ﬂglr% —e— PRE  —e— POST , I I
1. Lol (®)
: =) 00
. - %
H X I ! ” .
] % e 9 &1 -[ I I 60 . o
s i 8 ol O o L%
__ gef o 11T | | - %
Before Mini-£CP D128sher minkEcP 2 s ! o1 1’ ' g e |tstquare o . -
L En_:%:i.:f:i.:. i:i:i:a:i:i:%:t:: :I:'i::tfx:::l:i:i::::::?}ﬁﬂﬂrﬂs
5262532713207 1421231117246 91012184222 11916 Pas d’effet dose:
Unique patient number

Perotti et al.Transfusion 2010
Effet dose : VS. Berger M. et al.Transfusion 2015

Perseghin et al. Ther Apher Dial. 2007 Piccirillo n. et al. J Clin A.\pher 2021
Worel et al. Transfusion. 2018 Del Fante et al. Transfusion 2025

Hackstein et al. Transfusion. 2014

Role d’un effet dose des leucocytes irradies re-injectes ?
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Introduction

Quelle fréquence/dose de traitement ?

TABLE 5. Studies treating patients with one ECP procedure

Year First author Patients ECP procedure ECP schedule
2005 Garban® Acute and chronic GVHD ~ Ofiline 6 treatments during the first 3 weeks; 1 per week until CR.
2006 Bisaccia®® Chronic GVHD Inline 3 treatments per week; 2 per week; 1 per week; 1 every 2 weeks
(decrease depending upon patient response).
2006 Couriel®® Chronic GVHD Inline 2-4 treatments per week; 1 per week when PR; 2 every 2 weeks
as maintenance.
2012 Tsirigotis®” Chronic GVHD Inline 2 treatments per week for 4 weeks; 1 per 1-2 weeks afterwards
(according to clinical response).
2016 Kitko®® GVHD prophylaxis Inline 1 treatment per week for 7 weeks; 1 every 2 weeks; 1 every
month (in total 11-12 treatments).
2018 Iniesta®® Acute and chronic GVHD Offline Acute GVHD: 1 treatment per week (2 per week for Grades IlI-IV
acute GVHD) for 6 weeks; chronic GVHD—1 every 2 weeks O
for 6 weeks; 1 per month until maximal response.
2018 Michall:lse:tf’” GVHD prophylaxis Inline 2 treatments per week for 2 weeks; 1 per week for 4 weeks.S
2018 Richef Chronic GVHD Inline 1 treatment per week (3 patients for logistic reasons). 7 A
2018 Sakellari®® Acute and chronic GVHD Inline Acute GVHD—2 treatments per week for 1 month; 1 every M an q ue d etU d €s sur comme nt
2 weeks for 3 months; 1 per month for 6 months. ili 1 1
Chronic GVHD—1 treatment per week for 1 month; 1 every Utl I |Ser/prescr| re au mieux Ia
2 weeks for 3 months; 1 per month for 6 months. teCh n | q ue:
’ .
Cid J. et al. Transfusion. 2019 Impact sur le mode d'action ?

Rythme : effet centre / empirisme

Consensus : phase d’attague puis phase d’entretien puis sevrage ?
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Quel mode d’action in vitro-in vivo ?
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Mode d’action/ technique ?
Quel mode d’action in vitro ?

Immediate response

24h post-ECP >72h post-ECP

.D:ﬁ“““‘“%,

i
W 5
tJe ’:br

~ 'W e "“
~ Annexin V*
~15% apoptotic cells Cell cycle arrest Multifactor apoptosis:
Bax/Bcl-2 ratio shift
Bel-xL
Fas/Fas-L
Caspase 1
Lymphocytes activés LT CD4/CD8 Treg
LT CD4/CD38 B Monocyte
NK NK

Budde H et al. Cent Euro J Immunol 2017
Vieyra-Garcia P-A et al. Transf Med Hemoth 2020

Apoptose in vitro : variable dans le temps et selon le type cellulaire
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Quel mode d’action in vitro-in vivo ?

MORPHEE STUDY
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Mode d’action/ technique
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Mode d’action/ technique
Action multi-cellulaires ?

p—t
@' MK cells

— |
o=

Quid en transplantation

~

. i ',_. . ﬁ ’ t
d’organes solides ? it . - D) st -
\ &) mmmj ' coe2L}
patient B ';1.; ng:;.‘

€
o)
|

Wang L. et al. Front Immunol. 2018



Introduction

Mode d’action/ technique

Action multi-cellulaire ?

Dieterlen et al. Clin Exp Immunol 2014

- Observationnelle n=9/9

- Prévention/traitement du rejet

Dieterlen et al. Font immunol 2021

Mottola et al. Transplantation 2025

Conclusion

Rubinstein et al. Clin Transplant 2025
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Action multi-cellulaire ?
Baskaran et al. J Heart Lung Transplant 2015 Benazzo et al. transfu Righi et al. Front Immunol 2025 Benazzo et al. Eur Respir J 2025

Med Hemother 2020
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Action multi-cellulaire ?

Gregorini M. et al. Biology 2021
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ACt | on ant | —fl b rot | q ue ? Extracorporeal photopheresis reduces fibrotic and inflammatory transcriptomic
biological marker of chronic antibody-mediated kidney rejection

Study of the mRNAs of
graft biospies using
nanostring technology
(B-HOT panel)

4

Comparaison before-after treatment

Conclusion : Omic analysis of biopsies shows a reduction in fibrotic and
inflammatory transcriptomic biomarkers after photopheresis treatment.
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Action anti-fibrotique des microARN?

a hes-miR-156-5p hsa-miR-155-5p
15 a responders
7 15+ b
ek k a
61 2.0+ .

§ 10 g 10 ) = i
o o =
c c = pre-ECP
E . © 3 6-months o 1.5+
© L & © . E E 1.0
-6 L ] B - . e O o K
: S e E :
o™ L o~ L L [ ] E 2 e
o =2 . 0.5
2 -5 ey 2 5+ .0 I=| I=|

10 -10 T T 0 = — 0.0 T '

- | | miR-155-5p miR-23b-3p SMAD3 SMAD4 STAT3

controls BOS @cﬁz 610"
& ©
&

26 transplantés pulmonaires avec BOS Augmentation de microARN apres la PEC
70% de répondeurs Correlation avec voie smad4 (anti-fibrosante)

Diminution des microARN avec le rejet

Role des microARN dans la PEC: immunité-fibrose?
Modulation des microARN circulant / tissulaire ?
Modulation des microARN pro/anti fibrosant ?

Bozzini S. et al. Cells 2022
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Mode d’action/ technique

Action anti-fibrotique: Piste de I'adiponectine ?

2/ Adiponectine par la PEC?
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Extracorporeal Photopheresis (ECP) with ICI
J = Reduced severity of ICl-induced colitis in mice
<Q = Reduced severity of corticosteroid-refractory irAE in patients

8 Meihoxy— = Maintained anti-tumor effects of ICI therapy
uv ||ght psoralen Braun LM et al, Cancer Cell, 2025

Braun et al. Cancer cell. 2025
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Revisited, Crépin T. et al. Nephrol Therap 2023

Hypotheses des mécanismes d’action en transplantation d’organe solide 2026




Conclusion

Plus de questions que de réponses

Nécessité d’avancer

De |la preuve de concept,... a la preuve scientifique!

—> Etudes mécanistique en transplantations d’organes solides
—>Marqueurs prédictifs de réponse clinique
=> Etudes cliniques randomisées
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