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

Greinix HT, Haematologica. 2022; Zeiser R, Blood Adv. 2020; Abedin S, Br J Haematol. 2021.

• FFS Ruxolitinib 1 year: 41%
• No significant difference in NRM

and OS (11.1 months vs.
6.5 months)

Incidences of aGvHD grades II-IV
by 100 days significantly decreased
from 40% (1990-1995) to 28%
(2011-2015)
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Ruxolitinib for SR-aGVHD results in 
resistance or intolerance 

in 1/5 of patients



Beyond Ruxolitinib in acute GvHD

Zeiser R, Blazar BR.,Blood. 2016 Jun 23;127(25):3117-26. NCCN Guidelines Version 3.2025



Emerging agents for Ruxolitinib-Refractory acute GvHD
Monoclonal antibodies
• Apraglutide
• Basiliximab
• Begelomab 
• Itolizumab
• Natalizumab
• Neihulizumab (ALTB-168)
• Tocilizumab
• Vedolizumab

Targeted treatment 
• Receptor-interacting protein kinase 1 inhibitor (RIP1)
• Bromodomain and extra-terminal domain (BET)

Immune modulation 
Decidual stromal cells
Fecal Microbiota Transplantation (FMT)
Interleukin-22
Mesenchymal Stromal Cells (MSCs)
Urinary-derived human chorionic gonadotropin (uhCG)
α1-Antitrypsin (AAT)

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                               

(n=31 pts)
Day 28 ORR: 58%; CR 25.8%; Day 28 lower-GI ORR: 54.8%, CR 29%, 

42% all organ ORR
SR-lower GI aGvHD + Ruxolitinib

Begelomab Monoclonal antibody directed 
against CD26

Phase 1/2            
(n=69 pts)

Day 28 ORR: 75% in the prospective cohort, 61% in 
compassionate use patient

Day 28 CR: 11% in prospective cohort, 12% compassionate use 
patients

SR-aGvHD (No previous Ruxolitinib)

1 y OS=50%    (prospective) 

1y OS=33% (compassionate)

Phase II/III Terminated early due to lack of accrual /
Itolizumab Monoclonal antibody against the 

costimolatory receptor CD6 
EQUATE Phase 1b/2 Day 29 CR: 55%, ORR 68% for newly diagnosed grade III-IV acute GI 

GvHD
aGvHD First line 

+ steroids
EQUATOR Phase 3 Trial recruiting aGvHD First line

Natalizumab Anti-a4 α4β7

antibody

Single arm Phase 2      (n=21) Day 28 ORR for new onset acute GI aGvHD: 57%             6 month OS 
52% 

aGvHD First line

300 mg, 2nd dose repeated 4 weeks later
Phase 2 (n=75) Day 28 ORR for new onset acute GI aGvHD: 60%

No difference in overall or CR between Nata+corticosteroids and
corticosteroids alone

SR-aGvHD

+corticosteroids

Neihulizumab Immune checkpoint agonistic 
antibody that binds to human 

CD162 (PSGL-1) 

Phase 1 Day 28 ORR:69% (cohort 1 3 o 6 mg) ORR 50% (cohort 2 6 mg/kg 
followed by weekly doses of 4 mg/kg for 3 weeks)

SR-aGvHD

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+Itacitinib Terminated Early due to under-recruitment SR-GvHD

Vedolizumab Monoclonal antibody targeting 
integrin α4β7

Phase 2                    
(n=20 pts)

Failed to meet the primary efficacy end point SR-GI GvHD (60% received Ruxo)       

80% infections!

Yishan Ye, Mohamad Mohty, Current Opinion in Immunology,
Volume 96,2025; Smallbone P, Am J Hematol. 2025;NCCN 
Guidelines 2025



Emerging agents for acute GvHD
DRUG/TREATMENT MECHANISM STUDY DESIGN RESULTS NOTES

TARGETED TREATMENT 
RIP-1 inhibitor (GDC-9264) Receptor interacting protein kinase 

(apoptosis in the gut)
Phase 1 Termined for business reason In combination with SOC for the 

treatment of aGvHD
BET inhibitor (PLX51107) Bromodomain and extraterminal domain 

(BET) proteins
Phase 1b/2 Termined due to sponsor reason

IMMUNOMODULATION
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 

healthy donor 
HERACLES Study, phase 2 (MaaT013) Day 28 GI ORR:38% (24 pts); 

Compassionate use patients (n=154) 
Day 28 ORR rate: 49%;               

Steroid and ruxolitinib refractory 
(n=58) Day 28 GI        ORR: 59%;          

1-year OS:72%

SR-RR-GI aGvHD

Metanalysis (n=242 pts) ORR all 54%       ORR GI 64%
IL-22 (F-652) Recombinant human IL22 molecule (Tissue-

protective IL-10 family cytokine)
Phase 2 (n=27) Day 28 ORR for new onset lower-GI 

aGvHD: 70%
aGvHD first line treatment

“peribiotics”
Mesenchymal stromal cells (MSCs) Multipotent progenitor cells Phase 3 Day 28 ORR:83% Median failure-free 

survival: 11.3 months
SR-Agvhd

CNI+Basiliximab +/- MSC
Urinary-derived human chorionic 

gonadotropin (uhCG)/EGF
Phase 1 (n=26 pts) Day 28 CR:62% (I line), 54% (II lines)

Phase 2 (n=22) Day 28 ORR:73%, CR 50%

α1-Antitrypsin (AAT) Circulating protease inhibitor – increase 
Tregs

Phase 2 (n=40) Day 28 ORR 65%; CR 35%; 
Responses sustained in 73% of 
patients without intervening IS

60 mg/kg twice weekly for 8 doses

Yishan Ye, Mohamad Mohty, Current Opinion in Immunology,
Volume 96,2025; Smallbone P, Am J Hematol. 2025;NCCN 
Guidelines 2025



Mesenchymal stromal cells (MSCs) in acute GvHD



Fecal Microbiota Transplantation in acute GvHD



Chronic GvHD: unresolved complication or ancient history?

• 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. 



Chronic GvHD: unresolved complication or ancient history?

Pulanic D, Peric Z.,Bone Marrow Transplant. 2025

Over 3 transplantation decades: EBMT data

ORR lung: 9%
ORR sclerodermatous: 38%



FDA-approved agents for Chronic GvHD

Lee SJ, Zeiser R.,Blood.



Lee SJ, Zeiser R. Blood. 2025

FDA-approved agents for Chronic GvHD



Emerging agents for acute GvHD



Emerging agents for acute GvHD



Challenges in GvHD

Socie G, Blood, 2025. Morishita T, Cells,2025

Treatment and organ response



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.

• 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-GvHD 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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