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Acute Graft-versus-host disease in the modern era: are things getting
better?

100 — o
E B M T A 1990-1 995 Te NEW ENGLAND JOURNAL of MEDICINE S .
| Stud — ;33?:3382 Ruxolitinib for Glucocorticoid-Refractory Acute GVHD
g y : gg??-gg:g ASE 3, MULTICENTER, RANDOMIZED, OPEN-LABEL TRIAL
8 . ) 500 patients | Ruxolitinib gakinhibito) Best Available
g 50 — : r with grade II-IV mg Sl —
© {41 glucocorticoid-refractory  ; E
g f hﬂ Jacute graft-versus-host m ﬁ’ (/>:) 5
3 MMMMMJLM ans xu!nﬂ‘ﬂ‘M‘MM = ] = g 7]
9 25+ paattaaadattatendndaaafatang N=154 Ll N=155 g
Partial or complete 62% 399, 3
0 Months since aGvHD II-IV Dddalatio, 67850001
' : ' Treatment-associated Thrombocytopenia
1990-1995: 1407 647 561 526 Ruxolitinib significantly improved efficacy outcomes as compared with °
1996-2000: 3597 1777 1465 1322 best available therapy S 1
2001-2005: 6318 3319 2739 2441 e T ' ; J !
2006-2010: 8670 4343 3448 2915 0 180 36'?'ime (Days) 540 720
2011-2015: 10902 4842 3063 1909
Incidences of aGvHD grades  II-IV * FFS Ruxolitinib 1 year: 41% Ruxolitinib for SR-aGVHD results in
by 100 days significantly decreased * No significant difference in NRM resistance or intolerance
from 40% (1990-1995) to 28% and 0OS (11.1 months VS. in 1/5 of patients
(2011-2015) 6.5 months)
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Beyond Ruxolitinib in acute GvHD

Acute GVHD'

The following agents are often used in conjunction with the
original immunosuppressive agent.

Cytokine antagonists
(infliimab, etermacept)

Chemokine-R inhibitors CTLA4
(marivaroc) ) 2gonists  Cytokines
oo Cytokine receptor

.‘ antagonists (daclizumab,

fg::,’f‘""?'a vasilemab, tocilizumab, | FDA-approved category 1 agents
\ .\/anakinra. inolimomab) « Ruxolitinib (category 1)
Cytokine-R
Cieutn. TVPREN Janus kinase 1, 2 Alternative agents (listed in alphabetical order)
inhibitors inhibitors {ruxolitinib) » Alemtuzumab”
(Tac, CyA) « Alpha-1 antitrypsin®
T cell depletion mTOR inhibitors « ATGS

(ATG-F, thymeglcbulin, L . 7
ECP. cyclophosphamid) » Basiliximab

everolimus) + Calcineurin inhibitors (CNIs) (eg, tacrolimus,

Inhibitors of cell

T cell polarization oroliferation cyclosporine)
(IL-11, statins) (MTX. MMF) . Etanercept8
« Extracorporeal photopheresis (ECP)%9
Immune Y'I(:dl,ll.l'llly Concosieroids ® |nﬂiximab10

cells (MSCs, Treg
rapamycin induced Th2)

« mTOR inhibitors (eg, sirolimus)11:12

a-GalCer => NKT, Treg

(vorinostat)

Zeiser R, Blazar BR.,Blood. 2016 Jun 23;127(25):3117-26.
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« Mycophenolate mofetil13:14

« Pentostatin13-17

« Tocilizumab18-21

« Urinary-derived human chorionic gonadotropin/
epidermal growth factor (uhCG/EGF)%2

« Vedolizumab?3

NCCN Guidelines Version 3.2025
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Emerging agents for Ruxolitinib-Refractory acute GvHD
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APC [ @y
CRSC/RDEE _Abatacept (CTLA-4 Ig)

Ruxolitinib (JAK1/JAK2)
Itacitinib (JAK1)

STAT

T-cell proliferation «— S6K/4E-BP1T «—— mTOR
MTX/MMF Sirolimus

- Donor T Cell
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= / k
RIP inhibitor 1 ") \

© BET inhibitor ﬂ
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Intestinal Epithelium

Current Opinion in Immunology

Yishan Ye, Mohamad Mohty, Current Opinion in Immunology,
Volume 96,2025,102649,ISSN 0952-7915,




Emerging agents for acute GvHD

DRUG/TREATMENT MECHANISM STUDY DESIGN RESULTS NOTES
MONOCLONAL ANTIBODY

Apraglutide Glucagon-like peptide 2 STARGAZE, phase 2 Day 28 ORR: 58%; CR 25.8%; Day 28 lower-Gl ORR: 54.8%, CR 29%, SR-lower Gl aGvHD + Ruxolitinib
(n=31 pts) 42% all organ ORR

Begelomab Monoclonal antibody directed Phase 1/2 Day 28 ORR: 75% in the prospective cohort, 61% in SR-aGvHD (No previous Ruxolitinib)

against CD26 (n=69 pts) compassionate use patient .
1y 0S=50% (prospective)
Day 28 CR: 11% in prospective cohort, 12% compassionate use .
patients 1y 0S=33% (compassionate)

Phase I1/Ill Terminated early due to lack of accrual /

Itolizumab Monoclonal antibody against the EQUATE Phase 1b/2 Day 29 CR: 55%, ORR 68% for newly diagnosed grade IlI-IV acute GI aGvHD First line

costimolatory receptor CD6 GvHD

+ steroids

EQUATOR Phase 3 Trial recruiting aGvHD First line

Natalizumab Anti-a4 a4p7 Single arm Phase 2 (n=21) Day 28 ORR for new onset acute Gl aGvHD: 57% 6 month OS aGvHD First line
52%
antibody ’ 300 mg, 2nd dose repeated 4 weeks later
Phase 2 (n=75) Day 28 ORR for new onset acute Gl aGvHD: 60% SR-aGvHD
No difference in overall or CR between Nata+corticosteroids and +corticosteroids
corticosteroids alone
Neihulizumab Immune checkpoint agonistic Phase 1 Day 28 ORR:69% (cohort 1 3 0 6 mg) ORR 50% (cohort 2 6 mg/kg SR-aGvHD

antibody that binds to human followed by weekly doses of 4 mg/kg for 3 weeks)

CD162 (PSGL-1) 3-6 mg/kg single dose

Tocilizumab IL-6 receptor blocker Phase 1/2 Terminated for safety by the data and safety monitoring board SR-GVHD (no Ruxo)

Median survival 26 days

Tocilizumab+ltacitinib Terminated Early due to under-recruitment SR-GvHD

Vedolizumab Monoclonal antibody targeting Phase 2 SR-GI GvHD (60% received Ruxo)

integrin a4p7 (n=20 pts)

Failed to meet the primary efficacy end point

80% infections!

PO e T BARS

Yishan Ye, Mohamad Mohty, Current Opinion in Immunology,
Volume 96,2025; Smallbone P, Am J Hematol. 2025;NCCN
~...... Guidelines 2025
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Emerging agents for acute GvHD

DRUG/TREATMENT MECHANISM STUDY DESIGN RESULTS NOTES
RIP-1 inhibitor (GDC-9264) Receptor interacting protein kinase Phase 1 Termined for business reason In combination with SOC for the
(apoptosis in the gut) treatment of aGvHD
BET inhibitor (PLX51107) Bromodomain and extraterminal domain Phase 1b/2 Termined due to sponsor reason

(BET) proteins

Decidual stromal cell Stromal cells derived from the placenta Retrospective study (n=38) ORR 81%, CR 42% Grade I-IV SR-aGVHD
Phase 1/2 Results awaited SR-aGVHD
Fecal Microbiota Transplantation (FMT) = Transplantation of fecal suspension from a HERACLES Study, phase 2 (MaaT013) Day 28 Gl ORR:38% (24 pts); SR-RR-GI aGvHD
healthy donor Compassionate use patients (n=154)

Day 28 ORR rate: 49%;
Steroid and ruxolitinib refractory
(n=58) Day 28 Gl ORR: 59%;
1-year 0S:72%

Metanalysis (n=242 pts) ORRall54%  ORR Gl 64%
IL-22 (F-652) Recombinant human IL22 molecule (Tissue- Phase 2 (n=27) Day 28 ORR for new onset lower-Gl aGvHD first line treatment
protective IL-10 family cytokine) aGvHD: 70% e
peribiotics
Mesenchymal stromal cells (MSCs) Multipotent progenitor cells Phase 3 Day 28 ORR:83% Median failure-free SR-Agvhd

survival: 11.3 months o
CNI+Basiliximab +/- MSC

Urinary-derived human chorionic Phase 1 (n=26 pts) Day 28 CR:62% (I line), 54% (1l lines)
gonadotropin (uhCG)/EGF Phase 2 (n=22) Day 28 ORR:73%, CR 50%
al-Antitrypsin (AAT) Circulating protease inhibitor — increase Phase 2 (n=40) Day 28 ORR 65%; CR 35%; 60 mg/kg twice weekly for 8 doses
Tregs Responses sustained in 73% of

patients without intervening IS
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Mesenchymal stromal cells (MSCs) in acute GvHD

Donor X or Z 3

©®

Expand selected MSC based
on the secretome and
interactions with immune cells

*Ell

Combine analysis of
the secretome and
interactions with
immune cells
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Collect blood from GVHD
patients

Isolate Plasma

Plasma
55% total volume

Buffy coat
1% total volume.

@ Isolate PBMCs
/™
w\ ) Tcells
Monocytes
Check Phagocytois ,
M1/M2 swich and @
secretome

Co-culture MSCs from
different donors with
PBMCs of potential
recipient

00
Y

og’ s ®@

Co-incubate MSCs from

/

L different donors with
O plasma of potential
0o o, P recipient
IR N
Check MSC
secretome

BLOOD SPOTLIGHT | OCTOBER 186, 2025

Remestemcel-L-rknd (Ryoncil): the first approved cellular therapy for steroid-
refractory acute GVHD

Aaron Etra, James L. M. Ferrara, John E. Levine

M) Check for updates

Blood (2025) 146 (16): 1897-1901.

https://doi.org/101182/blood.2026028553

o8 share v & Tools v

Article history &

Abstract

Until recently, the JAK1/2 inhibitor ruxolitinib (Jakafi) was the only therapy for steroid-reft y acute graft: us-host
disease approved by the US Food and Drug Administration (FDA) for use in patients aged >12 years. The FDA has now
approved a potent mesenchymal stromal cell product, remestemcel-L-rknd (Ryoncil), for children aged <18 years, showing

70% response rates and ~70% 6-month survival. In this spotlight, we highlight this important advance in the field.

Mesenchymal
Stromal cells (MSC)

s =

Clinical Study

Efficacy of Cell Therapy withallo-MSCsin patients with Gvhd Resistant to
Ruxolitinib second line therapy: A Phase IIB Clinical Trial
(MSC-GRR2 Study)

7 7
\ \

/
\ s

Clinical Study Protocol
Donor X &

Version 1.0 — 29 May 2025

Donor Z
Sponsor
ASST degli Spedali Civili di Brescia

Principal Investigator

Domen




Fecal Microbiota Transplantation in acute GvHD

EHA 2025 2 8
£HA 2025 4 >
) ) in2025 Phase 3 ARES: Strong Response to MaaT013 in aGvHD in 3L gpg02s
MaaT013, an immunosuppressant sparing agent to restore the fosk e T
microbiome and treat aGvHD: Early Access Program (EAP) € ) — =
) . -  E— 3 | i Probability of Survival by D28 Response
* In France: Authorized by the French regulator (ANSM) with Governing Data from 173 patients treated from July 2018 to Oct 2024 — .
protocol for use ’ )
in 27 European sites (France, Italy, Spain, Austria, Switzerland, Germany) D28 Response Rate (%) Probability of Survival (%)
* I other countries in Europe: compassionate use
80 95% C1(49%, 74%)  95% CI (51%, 75%)
Main inclusion criteria Patients Characteristics 62% 64%
Gender,n (%) ale % (5] & H—\_\ 75%
Steroid refractory / dependent o 77w 60)— y sp— L 67%
Y > P 59% a5y
Acute GVHD with gut involvement, grade Il to IV g (2 A MATTRIBAIRIAON. it g P N ‘_‘_‘“—Ln—'—_\_‘_ﬁﬁ
Any line of treatment ::'::: :'W LT (Median [range] 21 40) - -
— 28%
212 hours i ion of systemic antibioti ing Steroid status Steroud refractory sGvHD 142 (87%)
MaaT013 administration Steroid dependent-aGviD 31 (18%)
Type of aGvHD Classical 107 (62%) 20
Patient not eligible to clinical trial (ARES - NCT04769895- Late onset 17 (10%) o T T T 1
recruitment completed in Oct 2024) Hyper-acute 22(13%) o 20 180 270 360 450
Overlap syndrome and cGvHD 27 (16%) o Time (days)
GVHD grading (MAGIC), n (%) :' n(:m GI-ORR ORR — D28 Gl-responders — Allpatients == D28 Gl-non responders
O 85 (49%) ” > 2 B . R A =
m 65 (38%) Primary endpoint met with a significant GI-ORR Response-driven prolonged survival, with 54% probability
(p < 0.0001) 1-year OS compared to Abedin et al. 2021, 1-year OS of 15% in 3L

EHA 2025

Ongoing safety monitoring until the 1-year follow-up, 1-year OS expected in late H2 2025 & Final results expected in Q1 2026

MaaT013, an immunosuppressant sparing agent to restore the §A2025

e 2,208 W ety

microbiome and treat aGvHD: aGvHD response (all EAP patients, n=173)
. . HA2025
MaaT013, an immunosuppressant sparing agent to restore the E":"_.....
microbiome and treat aGvHD: Conclusions
Probability of survival (%) Stratification based on Day 28
“ 53% Gl-response
w [ a7% - z ” * EAP & Phase 3 results are consistent and confirm the high efficacy of MaaT013 for SR-
« . a5 fomer ey and SD-GI- aGvHD
g * High overall survival in this severe poB‘ulation
. * Innovative mechanism of action based on immune modulation
o pepmvo oo 0 ! ! : ! * Favorable safety profile observed
8 g 545 846 5
it Tiime after fivt MaaTOtS sdministration (daye) * Phase 3 ARES Trial OS data are expected in late H2 2025
Sustainable response at D56
Abbreviations: CR, complete response; VGPR, very good partial response; PR, pi sponse; , spon q i i I !

SR AGVHD, steroid raftversus host disease; SD-aGVHD, steroid dependent acute graft versus host disease
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Chronic GvHD: unresolved complication or ancient history?

1.reg
. . . 1L-2 (endi °
Ongoing Burden of Chronic Graft-Versus-Host Disease o o
(GVHD) Under Current Practices o o | BAFF
1A o inhibitors
Chronic GVHD incidence after varied Projected future incidence of chronic GVHD o o °
prevention approaches °
SYK
1.0 2500 25000 Inhibitors
:D; 0.8 P %2000 zaoouél PI3K
G o6 B E ibi
z . @ g d o ’;' ° '5°°°?é Inhibitors
=04 O 8 3 1000 100005
& 8 o ||= -
. (6] g : = 500 5000 %
0.0 L
NOTCH2
PBSC BM ATG PTCy TCD Graft Naive ABA CD20 R R J
Treatment group Year °c ogo@ Q \
donor Ml Haplo Il MMUD I MRD W MUD W UCB /r‘ o o Th1:IFN-y, A
Cumulative Total cGVHD Cases: 50,382 . TGF- © IL-2, TNF-a
OsF-1 () N2, ¢°° NOTCH?2
Conclusion: Chronic GVHD remains an important Axatilimab O Q wf — mAb
complication that warrants further study. © blood 0 T ot Rituximab
Visual N fere
X Ab ~_inhibitors
Pidala et al. DOI: 10.1182/blood.2023022735 stract (i, Sorafeit, Sunti

* Affects about 30-70% of recipients of allogeneic transplant

* Incidence depends on several factors including graft source, composition and GvHD
prophylaxis

* Is associated with an increased risk of TRM and decreased overall survival and QoL

* Pre ruxolitinib era: chronic SR-cGvHD FFS 45% at 1 year and 31% at 2 years

* Ruxolitinib: Overall response at week 24 greater than BAT (49.7% vs. 25.6%), longer median
FFS (>18.6 months vs. 5.7 months) and higher symptom response (24.2% vs. 11.0% )

Arai et al, BBMT, 2014;Wingard et al, JCO, 2011; Zeiser R, Blazar BR. N Engl J Med. 2016; Buxbaum N, Blood Adv. 2023.
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Chronic GvHD: unresolved complication or ancient history?

Over 3 transplantation decades: EBMT data

EBMT

a Chronic GvHD by transplantation decade b Extensive chronic GvHD by transplantation decade (o] Overall survival by transplantation decade
100 % 100 % 4 100 % 1
a
75% < 75% _ 75%
a 9] T
I £ g
0] § =1
o 50% - £ 50% A 2 50% A
5 ° g
H 2 3
5 2 3
25 % g 25 % A 25%
i ff/‘
0% - 0% - 0%
0 12 24 36 48 0 12 24 36 48 0 12 24 36 48
Time from transplantation (months) Time from transplantation (months) Time from transplantation (months)
Number of Number of Number of
patients at risk patients at risk patients at risk
1990-1999: 7762 2647 2068 1831 1652 1990-1999: 7707 3544 2946 2666 2463 1990-1999: 7762 4909 4245 3917 3713
2000-2009: 27877 9007 6260 5243 4642 2000-2009: 27449 13261 10370 9042 8107 2000-2009: 27877 20136 16796 14983 13678
2010-2019: 66636 23105 14902 10910 8139 2010-2019: 65673 32283 23244 17533 13319 2010-2019: 66636 45394 34806 27225 21115

Pulanic D, Peric Z.,Bone Marrow Transplant. 2025
The NEW ENGLAND JOURNAL of MEDICINE

A Best Overall Response B Duration of Response
100 No. of Events/Total No.  Kaplan-Meier Median
g M Complete response o
ORIGINAL ARTICLE s (12766/'365) Partial response Ruxg(l,i:i:: 460.!/19296 No!sr‘eza:hed
- (92?1'464) Odds ratio, 2.17 (95% Cl, 1.34-3.52) 3 20
Ei 60 o Risk ratio, 1.24 (95% Cl, 1.07-1.43) § :g
Ruxolitinib for Glucocorticoid-Refractory £ oo I e il
1 . : 537 s o SEEe
Chronic Graft-versus-Host Disease 20 §€
E S aSqmeet
Robert Zeiser, M.D., Nicola Polverelli, M.D., Ph.D., Ron Ram, M.D., Rincolitiib. | Conttral Z, 204
(N=165) (N=164) 2 10
o

0 2 4 6 8 101'21'4]|61'82I02'22'42‘62I8
ORR lung: 9% Months

No. at Risk

ORR sclerodermatous: 38% Ruobdelt 126 117 ML 85 71 6 53 46 M 2 18 9 5 1 0

Control 99 78 62 47 36 33 28 19 16 10 8 4
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FDA-approved agents for Chronic GvHD

Ibrutinib Belumosudil Ruxolitinib Axatilimab
8 growth IFN-g, IL-6, IL-11 IL-2, IL-4, IL-7
¢ ! . g: ' ’ ' ' ’
\\\ / BCR 93 factors  cytokines IL-12, IL-23, 1127 IL-9, IL-15, IL-21 °°|'_:'?:9J"'
JTCR W \ e
Ibrutinib 7 Ibrutinib e integrins @)& @ 2 an"
S SR T A R Y B cell and T cell fibroblast
;-” N g BTK PLCYZ l ») L} AKI1 A ‘ activation acivation
'(SYKD \BLNK/ @ \ / ~ T » 1 Axatilimab T
210 i GEF Ruxolmqi) -L./fisaF‘iL
S el Sy = PDGFa,
(Rho-GDP Rho-GTP)
DAG? IP3© . “—’fg:-,:/c“—r" STAT1/3— STAT1/3) ESE- 1R TG‘FB
Belumosudil = \Rf)tKZ/ %’—‘*‘JIQ:\ A e A

STy N G /Soemn T

STAT3) STAT5) macrophage/
monocyte
Effects of treatment in cGVHD
¥ cell survival ¥ cytokine production ¥ cytokine production ¥ cytokine production ¥ cytokine production
: i IL-9, IL-17A, IL-2 - ‘ : :
v cell proliferation ¥ proliferation ¥ proliferation ¥ number of monocytes/
¥ autoantibody ¥ Th17 cells ¥ Th17 cells macrophages
prociction ¥ follicular helper T cells A Treg cells ¥ Band Tioallactvation
A Treg cells ¥ collagen / extracellular matrix MRS MO
¥ collagen / extracellular matrix production \J collagen. / extracellular matrix
. production
production

Lee SJ, Zeiser R.,Blood.
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FDA-approved agents for Chronic GvHD

Ibrutinib
Variable (adult) Belumosudil
Approval date (age, y, or 8/2017 (age 212) 8/2022 (age =1) 7/2021 (=12) 9/2021 (=12) 8/2024 (240 kg)
weight)
Study design
Design Phase 1b/2, single Single arm, open | Randomized, phase 3, open | Randomized, phase 2, | Randomized. phase 2,
am, open label label label open label, 2 doses open label, 3 doses
Comparator Historical Adult PK Best available therapy Historical Historical
(N - 10)
Primary end point Best ORR PK and safety ORR at 24 wk Best ORR Best ORR within & - Y o -
cycles (169 d) Ibrutinib Belumosudil Ruxolitinib Axatilimab
Secondary end points Sustained response ORR by 24 wk, Key: FFS, Lee symptom scale | Duration of response, | Key: Lee symptom S ] 4 growth IFN-g, IL-6, IL-11, IL-2, IL-4, IL-7, collagen
=20 wk, duration of Others: organ respenses, change in scale ” BCR factors : IL-12, IL-23, IL-27 IL-9, IL-15, IL-21 gen,
cytokines
corticosteroid response, best ORR, duration of symptoms, FFS, R
dose reductions, survival response, corticosteroid corticosteroid dose {1l torutinib 8 3 \\‘Kn @®r ®
change in doese reductions, survival, reductions, survival a 1 integrins \ / </ ¥
symptoms change in QOL e -+ h | [ AN | M B celland T cell fibroblast
Key inclusion criteria Failed 1-3 prior Failed 21 prior Failed 1 prior line Failed 2-5 prior lines Failed 2-5 prior lines ﬂ‘[LYN x, BTK » PLCy2 D U JAKT] | [JAK ‘:[Al(1 J\A7K3:‘ activation acivation
therapy lines line SYK. >~ (BLNK AT N Al
o atilimab CSE-1
Emhemf >25% BSA GEF Ruxolitinib TR
or oral mucosa -
S ; PDGFa,
score >4 (Rho-GDP Rho-GTP -
o ° N T % — ) TGFB
Concurrent medications | Allowed Allowed Only corticosteroids and/or | Allowed Only corticosteroids, DAG# IP3© GEF l SIALYS CIALLS CSF-1R
CNI CNI, and/ TOR P = | =
Ch, and or m Belumosudil = (ROCK2 = l = U U
Study design notes — Combined report | Crossover allowed after 24 Excluded FEV, =39% _ STAT3 / '
with treatment wk or lung symptom )/ }f \TA;H @
naive score 3 STAT3 STATS macrophage
NCT no. 02195869 03790332 03112603 03640481 04710576 monocyte
Study population Effects of treatment in cGVHD
No. of patients on the az a7 165 66 80 ¥ cell survival ¥ cytokine production ¥ cytokine production ¥ cytokine production ¥ cytokine production
agent/approved dose : . IL-9, IL-17A, IL-2 i ; N & .
¥ cell proliferation ¥ proliferation ¥ proliferation ¥ number of monocytes/
Age, median (range), y 56 (19-74) 13 (1-19) 49 (13-73) 53 21-77) 50 (7-76) macrophages
. . ¥ autoantibody ¥ Th17 cells ¥ Th17 cells
Time since diagnosis, 14 16 & = ~ roduction ¥ B and T cell activation
m . MO P ¥ follicular helper T cells A Treg cells
Severe ¢<GVHD, % ? 74 59 70 79 A Treg cells ¥ collagen / extracellular matrix ¥ fibroblast activation
No. of organs, median 2 ? ? 4 ¥ collagen / extracellilar matrix production ¥ collagen / extracellular matrix
Prior lines of therapy, 2 2 1 3 4 dgct‘ production
median production
Prior ibeutinib, % [s] o o 33 34
Prior ruxolitinib, % [+] 28 o 30 71
Prior belumosudil, % o o o o 20
Follow-up, median, mo 14 20 13 14 8
Efficacy
Best ORR (CR + PR), % &7 77 76 74 74
CR — 4% by 20 mo 12% by 13 mo 6% by 12 mo 1% (unknown time)
ORR(PR+ CR)atémo, % | — &0 s0 —_ —_
Duration of response 71% at >S5S mo 58% at 18 mo 69% at 12 mo 50% at 12 mo 60% at 12 mo
FFS 51% at 18 mo 59% at 18 mo 61% at 18 mo 57% at 12 mo 49% at 12 mo
Clinically meaningful 61% ? 24% at 24 wk 59% &0%
decrease in symptoms
Organ responses, %*
Skin response a8 a7 a1 371 26
Joint/fascia response | — 58 38 71t 76
Mouth response 88 59 50 551 52
Eye response — 47 26 421 30
Gl response 21 90 (upper) 40 (upper) 52 (uppent 82 (upper)
53 (lowen) 69 lower) Lee SJ, Zeiser R. Blood. 2025
Liver response — 45 24 391 40
c Lung response 31 9 261 47
Grade =3 TEAEs, % — 66 57 49 FU T U R 0
Grade >3 TEAEs >10% Pneumonia, fatigue, | Fever (11%) Cytopenias (9%-15%) Pneumonia (10%)
diarrhea (10%-
12%), infection i 4 . S | ‘ e
(36%) L : \ R ) m :




Emerging agents for acute GvHD

Mechanism/ Clinical Trial Study No. of Line of Treatment
Agent Target Identifier Phase | Patients Therapy Dosing Schedule Response Toxicity
Baricitinib®® JAK 12 NCT02759731 (i1 24 Refractory after | Initial: 2 mg once 6-month ORR: Upper respiratory tract infection (33%)
56 Inhibitor 1 line of daily? 79.2%
therapy Hypophosphatemia (21%)
(PR: 66.7%:
MR: 12.5%) Hypokalemia (17%)
Hypertriglyceridemia (13%)
Nausea (13%)
Abalacep(“ Selective NCT01954979 1l 36 Refractory after | 10 mg/kg IV x 6 5-month ORR: Fatigue (9%)
costimulation 1 line of doses 58%
modulator therapy Doses 1-3: every 2 Neutropenia (6%)
inhibiting weeks (All PR)
CD28 Doses 4-6: every 4 Headache (4%)
weeks Upper respiratory tract infection (3%)
Ixazomib>® 20S proteasome | NCT02513498 11 50 Refractory after | 4 mg once weekly on | 6-month ORR: Nausea
inhibitor 1 line of days 1,8, 150fa28- | 40%
therapy day cycle x 6 cycles Fatigue
(AIIPR) Thrombocytopenia
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Emerging agents for acute GvHD

CLINICAL TRIALS AND OBSERVATIONS | JUNE 12, 2025

Rovadicitinib for aGVHD: PRECLINICAL — A PILOT STUDY
A first-in-class JAK/ROCK inhibitor, rovadicitinib, for glucocorticoid-refractory or -

Study Design
dependent chronic GVHD
[ A phase 1b, multicenter, open-label study ]
Q5 Clinical Trials & Observations
. . gigibility \ ay 1 ay 28 Day 56 Week 24 Month 24
Yanmin M. Zhao, Yi Luo, Jimin M. Shi, Shunging Q. Wang, Caixia K. Wang, Erlie L. Jiang, Chen Liang, Xiaoyu Y. Zhu, Xuejun J. Zhang, . Age: 12-75 years .

« Grades Il to IV acute GVHD per
MAGIC guidelines

« Steroid-refractory acute GVHD
defined as:

— Progressing after 2 3 days of high-
dose systemic steroid therapy + CNI,

Axatilimab phase 2, or

Fankai K. Meng, Hua Jin, Yeqgian Q. Zhao, Jian Yu, Xiaoyu Y. Lai, Lizhen Z. Liu, Huarui R. Fu, Yishan S. Ye, Congxiao X. Zhang, Tao Wang,
Lifan F. Tu, Xungiang Q. Wang, He Huang

Long-term follow-up:

Rovadicitinib 10mg BID

s (from EOT
’ Steroid * CNI

to month 24 )

Belumosudil phase 2

Ruxolitinib phase 3 randomized, multicenter multinational, pivotal, — Lack of response (PR or better) ~ ﬁ\: - !
Drug/pivotal Ibrutinib phase 1b/2, label, randomized trial registration (ROCKstar randomized study Rovadi ib multicenter, :ﬁﬁ' 5 d:oys' "’"; SRS Secondary ( A
i - E J — Failure to achieve CR after 14 days < scp b
study design open-label study (REACH3) Study) (AGAVE-201) open-label, phase 1b/2a + Evidence to myeloid and platelet g"fmaryofa";pf:’ms'ze ORRZ?ZZO'géstR Long-term efficacy
Target and BTK inhibitor JAK1/2 inhibitor ROCK2 inhibitor CSF1R blocking antibody Dual JAK1/2 and ROCK1/2 \engraﬁment / afety, atday NRMy O’S "1
mechanism of inhibitor _ L * P /

action

Reduced activation, proliferation,
and survival of B and T cells

Reduced inflammation, increased
TREGs, reduced collagen

Reduced type 17 and follicular
T-helper cells and enhanced

Inhibition of monocyte-driven
inflammation and fibrosis

Combined inhibition of

inflammatory and profibrotic

* GVHD : Graft-versus-Host Disease
MAGIC : Mount Sinai Acute GVHD International Consortium

+ 0S: Overal survival
+ ORR: Overall response rate

deposition regulatory T cells pathways > NI Calcineurin inhbitor - DOR: Duration of response
+  CR:Complete response + NRM: Nonrelapse mortality
Study population | N = 42 N = 329 N =132 N =241 N =44 « PR:Partial response +  EOT: End of treatment
BID: Twice a day
Age 18 years Age > 12 years Age > 12 years Age > 2 years Age > 12 years

1-3 lines of therapy cGVHD

Steroid-refractory: 14%
Steroid-dependent: 67%

Lung involvement: 5%

1 prior line
Steroid-refractory: 71.4%
Steroid-dependent: 28.6%

Lung involvement: 44.8%
Lung score 3: 8.5%:

2-5 prior lines of therapy

Refractory to prior line treatment:

Lung involvement: 36%
Lung score 3: excluded

22 lines of therapy

Lung involvement: 40%

Refractory to last line of treatment:
48%

=1 prior lines of therapy
Steroid-refractory: 25%
Steroid-dependent: 75%

Lung involvement: 59.1%
Lung score 3: 23.1%

Response outcomes

ORR at day 28 by baseline organ involvement
120

ORR at day 28 by baseline aGVHD grade

Prior rux: 29% Prior rux: 74% Prior rux: 40.9% (84,69 11000 PR
Prior ibru: 34% Prior belu: 23% Prior belu: 0 1 f == CR
| 846 2222
Short-term efficacy | BOR (at any time): 67% BOR until week 24: 76.4% BOR* (at any time): 76% ORR in first 6 cycles*: 74% BOR until week 24: 86.4% 804 ! VGPR CR 5(71.43) 4 (66.67) 9(69.23)
1
Long-term efficacy | Sustained response beyond 44 Median FFS above 18.6 mo 12-mo FFS*: 57% 12-mo FFS*: 64% 12-mo FFS: 85.2% ! VGPR 2(28.57) 0 ‘ 2(15.38)
weeks: 55% !
404! PR 0 0 0
AEs leading to 33% 16.4% 21% 6%* 3.5%* :
discontinuation ' Overall response 7 (100) 4 (66.67) 11(84.62)
1
0+ > 95%ClI [59.04, 100.0] | [22.28,95.67) | [54.55, 98.08]
FORRV) A M B ———
& & &
> & & &
0 o o £ N
&0 A% Qb 4‘0
X N
* The median follow-up time was 21.5 (range, 1- » All 7 patients (100%) with grade Il aGVHD, achieved
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269) days. In preliminary efficacy analysis, the
ORR at day 28 in all patients was 84.6%.
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CR or VGPR. The ORR was 66% for II-IV aGVHD.



Challenges in GvHD

e N\ [ 3\ ( )
Treatment and organ response
Challenges IR N e ArIorEs Challenges 8 P
Acute GVHD Chronic GVHD * Challenge in ot Ibrutinib
ATG VS. PTCy' 7 \ 7 \ capturing Skin S Skin
A LU | — i daby || = = o L
Mouth
* Faceto N T onie M ot ATG or PTCy response & b . sl
physicians' bias ATG P differentiating Liver ——
Other approaches PTCy Treatment ! active from Escphiagus Esophagus ;
. Vedoli%umab? 1st Line (’ non-active Gl R T— Gl e
confusing results Treatment Fereie ’ —_—
* In need of further MP +/- CSA e E P Ling o - .
RCTs; Abatacept 1st Line All RCTs failed to improve e s Joint / Fascia
& naive TCD EAPO(E n:lg{( 'flg) (MRPRJ: ha/‘?f:;\() adru end point (?) S o 2 % T W
!i d s %Response esponse
CS free regimen | Lower doseMP ) - Belumosudil & Ruxolitinib Belumosudil Axatilimab
. equiva?ence? / CS free regimen SR chronic GVHD Axatilimab . e - e:r::osu e
need "High risk" Ruxolitinib (RCT; Reach3 tested in Skin - Skin Skin -—
confirmatory 1 MP + another drug trial) /7advanced Eyes - Eyes T Eyes ——
RCT? stages & non Mouth dg 5 Wiciith Ed Mouth = el
MP + another drug / :R acy‘te.GVHD . Phase 2 trials in A—// included in the Liver == ; R - P ——
N o . uxolitinib (but failed ; —— Liver Liver —
* limited to high risk . . advanced stage BAT arm in e —_— -
gL g improving OS/study h phag — Esophagus Esophagus —_—
e |tacitinib failed/ . (s Reach3
study design & design & cross over B I’:.ltlnl dil RCT comparing s e el - cl ——
; between arms) ¢ Belumosudi Lung —_— —— —_—
. sRampI.e’s!ze o Axatilimab ;hesel_f- C!Lug;s to . - Lung Lung s 5
ux?htmlb needs uxolitinio 7 Joint/ Fascia T Joint / Fascia e Joint / Fascia =
confirmatol \ / \ / —_——— —— —_——
RCT? Y U R _TS W 0 25 50 75 100 0 25 50 75 100
esponse %ROSPOHSQ esponse
\ J . J/ & J
Socie G, Blood, 2025. Morishita T, Cells,2025
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Conclusions

» Establishing the ideal endpoint for clinical trials in SR/RR-aGvHD is an essential next step (GvHD-free survival,
OS, relapse?) — the endpoint used shoud be recognised by regulatory agencies (FDA-EMA) to ensure the
approval of effective treatment for these patients.

e Future trials should also incorporate biomarkers to enrich the understanding of baseline patient
characteristics and predict populations likely to benefict or deepen insights into the pathophysiology and
pharmacodynamics of the study intervention

* The ultimate goal remains to prevent the occurence of SR/RR-GvVHD through effective prophylaxis and
optimization of first-line therapy beyond corticosteroides.

* Future research should focus on personalized treatment strategies, integrating biomarkers to guide therapy
selection and combining pharmacologic and non pharmacologic approaches to achieve durable disease
control and improved quality of life for patients with SR-aGvHD.
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Grazie per I'attenzione

Contact me:

. @RadiciVera

* vera.radici@hotmail.it
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