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Why do we need combination treatment of  acute GVHD?

Zeiser et al, NEJM 2020

Steroid-refractory aGVHD is still an unmet clinical need with than less than 50% FFS at 6 month after second-line treatment start



Zeiser et al, NEJM 2021

Why do we need combination treatment of  chronic GVHD? 

Adverse events leading to dose adjustments or interruptions
occurred in 62 patients (37.6%) who received ruxolitinib and
In 26 patients (16.5%) who received control therapy. 

Steroid-refractory (including steroid dependent and intolerant)  cGVHD is still an unmet clinical need with than
less than 50% responsive patients to second-line treatment



Lancet Hematology 2024

As future perspectives, we consider the following
areas as research priorities:
(1) combination therapies as first treatment or
salvage treatments of aGVHD and cGVHD (eg,
using ECP as combination partner)



Imatinib
Nilotinib

ECP

GVHD treatments have pleiotropic mechanism of actions, that could be sinergistic and 
have different toxicities, that could not be overlapping



ECP in acute Graft-versus-Host Disease

Greinix et al Leukemia  2022 

ECP was the most frequently used BAT in the REACH 2 trial (Zeiser 2020)



Ruxolitinib in combination with ECP in acute Graft-versus-Host 
Disease

 18 patients with steroid-refractory  grade III-IV lower gut acute GVHD

 ECP ( biweekly for a median of 20.5 treatments)  in combination with ruxolitinib ( median dose 20 mg for  a 

median of 60 days)

 CR 44%, PR 11%, 2 y- OS 56%      new grade  IIII cytopenia 17%      CMV reactivation 67% 

Modemann et al, BMT 2020



Lastovytska et al, Haematologica 2025 

COMPARISON RUXO+ ECP vs RUXO ALONE IN HAMBURG CENTRE



d28 OR (CR) d56 OR(CR) D 180 OR (CR) D 360 OR (CR) N° deaths (%)
Ruxo n=29 90 (31) 90 (72) 50 (40) 23 (17) 11 (38%)
Ruxo+ECP n=49 86 (0) 86 (19) 61 (50) 72 (64) 24 (49%)

COMPARISON RUXO+ ECP vs RUXO ALONE IN HAMBURG CENTRE

Lastovytska et al, Haematologica 2025 



Faster CD3+ ly reconstitution in ruxo monotherapy

Higher T regulatory ly count in ruxo+ECP only at 1 month

Faster B CD19+ ly reconstitution in ruxo monotherapy

possibly linked to higher cGVHD incidence

Lastovitska et al, Haematologica 2025 



Battista et al, EBMT 2025,submitted BMT







Overall Response Rate at d28: 
comparison among groups for organ type and grading
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Outcome

» 1y-OS after 2L therapy 60% (95% CI 53-66) 1y CI moderate-severe cGVHD
24% (95% CI 19-31)

group 1 - ECP 26% (95%CI 18-34)
group 2 - ECP+ruxo 24% (95%CI 13-37)

group 3 - ruxo 22% ((95%CI 11-35)
(p=.783)

1y CI NRM
31% (95% CI 25-37)

group 1 - ECP 29% (95%CI 21-37)
group 2 – ECP+ruxo 39% (95%CI 25-52)

group 3 - ruxo 27% (95%CI 16-40)
(p=.092)

Median FU after the start of 2L treatment 14 months (range 0.4-90.6)

(ECP+ruxo) 56% (95%CI 41-68)
(Ruxo) 55% (95%CI 40-67)

(ECP) 63% (95%CI 54-71)



Sex/birth
year

dx Transpl
ant date

Donor GVHD timing Salvage treatments
After steroid failure

outcome

1 Male/
1955

Mantle cell
lymphoma

5/5/22 10/10 
MUD

Late grade 
3 lower gut

26/9/22 Ruxolitinib since 29/10/22
ECP since 9/11
Maat13 : 22/12; 29/12; 
5/1/23→PR

Dead 11/5/23 due to 
infection in poor graft
function

2 Male/
19477

LAM 29/8/23 aplo Grade 3 
lower gut

26/9/23 Ruxolitinib since 7/10/25
Maat13 : 20/10; 24/10; 
31/10/23→CR

Dead 15/1/24 due to 
leukemia relapse

3 Male/
1956

LAM 3/7/24 10/10
MUD

Grade 4 
lower gut

15/9/24 Ruxolitinib since 11/10/22
ECP since 17/10
Maat13 : 8/11; 31/11→PRO
etanercept

Dead 21/12/24 due to 
liver GVHD

4 Male/
1956

MDS 25/7/24 aplo Recurrent
grade 2 
lower gut

14/1/25 Ruxolitinib 14/1-20/2/25
Etanercept
Maat13 : 3/3; 10/3;17/3/11→CR

Alive, CR

Maat-013 as salvage therapy in acute GVHD patients with
gastrointestinal involvement refractory to ruxolitinib

Patriarca, personal comunication



ROLE OF THE GLUCAGON-LIKE PEPTIDE 2 ANALOG, APRAGLUTIDE,  IN THE TREATMENT   OF 
GASTROINTESTINAL ACUTE GRAFT-VERSUS-HOST DISEASE

Minden et al , Ann Transplant 2024

Apraglutide , a glucagon-like peptide 2 (GLP-2) analog, has been recently FDA approved to treat
malabsorption in patients with short bowel syndrome and intestinal failure on the basis of a
randomized phase 2 trial.

Apraglutide was studied in mice where it showed improved survival rates and reduced weight loss
when administere after chemotherapy , with preservation of the morphological integrity of the GI
mucosa and protection of Paneth cells and intestinal stem cells,



SAFETY AND EFFICACY OF THE GLUCAGON-LIKE PEPTIDE 2 ANALOG APRAGLUTIDE IN COMBINATION 
WITH RUXOLITINIB IN STEROID-REFRACTORY GASTROINTESTINAL ACUTE GRAFT-VERSUS-HOST 
DISEASE: THE PHASE 2 STARGAZE TRIAL

Zeiser, EBMT 2025

Apraglutide , a glucagon-like peptide 2 (GLP-2) was initiated within 5 days of starting 2L ruxolitinib therapy
at different doses (high, low , fixed) weekly for 7 weeks in 31 patients with inadequate response to GCs

Twenty-seven (87.1%) patients had grade III–IV aGvHD and 20 (64.5%) had lower-GI stage 3–4 aGvHD.



ECP in chronic Graft-versus-Host Disease 

 ECP was the most frequently used BAT in the REACH 3 trial (Zeiser 2021)
Greinix 2022 



Author Journal N°
pts

Median previous
treatment

% OR (%CR) outcome Toxicities
WHO 3-4

Maas-
Bauer 
et al

BMT 2021 23 3 (1-4) 74 (9) 2y-os 76% 35% cytopenia

Wais et 
al

Leukemia
Research

2024

27 3 (2-5) 88(12) 1y FFS 48% 18% trombocytopenia
33% infections

Ruxolitinib-ECP combinations in chronic GVHD



Maas –Bauer K et al, BMT 2021



Belumosudil

Cutler et al, Blood 2021

This phase 2 randomized multicenter registration study evaluated
belumosudil 200 mg daily (n = 66) and 200 mg twice daily (n = 66) 
in subjects with cGVHD (70% severe, 52% ≥ 4 organs involved) 
who had received 2 to 5 prior lines of therapy (21% prior ruxo)

The best ORR for belumosudil 200 mg daily and 200 mg twice
daily was 74% (95% confidence interval [CI], 62-84) and 77% 
(95% CI, 65-87), respectively, 

The overall FFS rate was 75% (95% CI, 66-81) and 56% 
(95% CI, 47-64) at 6 and 12 months, respectively



Author report combination N° pts % OR (%CR) observations

Pusic et al BMT 2024 belu &ruxo 14 49 8/14 reduced ruxo

Caputo et al TCT 2024, S285 belu &ruxo 20 55 (5) No new cytopenias
2 pneumonia

Raju et al TCT 2024, S281 belu &ruxo 14 70 (14) 1 PAP*

Swallow et al Dermatology 2024, 
S163

ECP&belu 13 62 All scleroderma

Chiu et al Blood 2022, S 140 Belu&ruxo and/or ECP 
and/or sirolimus

and/or CNI

26 77 42% infections

Belumosudil combinations

*pulmonary alveolar proteinosis



CONCLUSIONS

• Combination treatment in refractory GVHD is common in clinical
practice and finds its rational due to possible sinergy of different
mechanism of actions and no overlapping toxicities.

• A few retrospective studies showed efficacy of ECP plus ruxolitinib
in acute and chronic GVHD.

• A phase 2 study tested ruxolitinib plus apraglutide in lower gut acute
GVHD.

• Belumosudil was combined to ruxolitinib or ECP in chronic GVHD.



CHI SIAMO

GRAZIE!
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