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Overview cGvHD



Range of cGVHD incidence following different initial GVHD prevention strategies

Pidala et al, Blood 2024Estimated prevalence of active cGvHD



 Steroids are still standard first-line therapy of
moderate/severe cGvHD.

 Improved understanding of pathophysiology of
cGvHD.

 Improved staging/severity scoring and response
assessment due to NIH consensus.

 Ruxolitinib, Ibrutinib, Belumosudil, Axatilimab
FDA/EMA approved for refractory cGvHD.

 Dismal prognosis in high-risk cGvHD has remained.

 cGvHD is main reason for late NRM.

Kuzmina et al, Leukemia 2012, 26: 746-756 



Lancet Haematol 2024; 11: e147–59 

Recommendations on cGVHD treatment published previously without need for update 



Phase III studies combining prednisone (>1mg/kg) with other therapies for first line of cGvHD

Recommended first-line treatment for cGvHD is corticosteroids





SR-cGvHD-New drugs

Zeiser R et al. NEJM 2021; 385: 228, Miklos D et al Blood 2017; 130: 2243, Cutler C et al. Blood 2021; 138: 2278

2024: Axatilimab FDA approved for cGvHD after failure 
of at least two prior lines of systemic therapy



Lancet Haematol 2024; 11: e147–59 

New recommendations





EBMT-TCWP survey 2021

SR-cGvHD: real life practice









Nygaard M et al, Eur J Haematol 2020; 104: 361-365

ECP in SR-cGvHD: retrospective data

Excellent safety profile



ECP in SR-cGvHD: prospective data

Seaton ED et al, Blood 2003; Foss FM et al BMT 2005; Flowers M et al Blood 2008; Greinix H et al BBMT 2011; Dignal FL et al BMT 2014; Okamoto S et al Int J Hematol 2018



ECP in cGvHD: steroid-sparing effects

1. Greinix HT, et al. Blood 1998;92:3098–3104; 2. Apisarnthanarax N, et al. Bone Marrow Transplant. 2003;31:459–465; 3. Foss FM, et al. Bone Marrow Transplant. 2005;35:1187–1193; 4. Couriel DR,
et al. Blood 2006;107:3074–3080; 5. Greinix HT, et al. Haematologica. 2006;91:405–408; 6. Flowers MED, et al. Blood. 2008;112:2667–2674; 7. Jagasia MH, et al. Biol Blood Marrow Transplant.
2009;15:1288–1295; 8. Greinix HT, et al. Biol Blood Marrow Transplant. 2011;17:1775–1782; 9. Dignan F, et al. Bone Marrow Transplant. 2014;49:704–708



Highlights
• In a highly pretreated cohort, 62% of patients responded to this 
treatment.
• Treatment was associated with a meaningful decrease in 
prednisone dose.
• Overall, global severity and body surface area redness 
decreased with treatment.
• Response was not associated with frequency of regulatory 
T cells

Gandelman JS et al BBMT 2018; 24: 2373-2380



ECP for SR cGvHD

DeFilipp Z et al, TCT 2025 

• Key efficacy outcomes were ORR, OS, and PFS
• 45 studies included



DeFilipp Z et al, TCT 2025 



DeFilipp Z et al, TCT 2025 



DeFilipp Z et al, TCT 2025 



Strenghts
• Summarize efficacy outcomes which support the established role of ECP in SR-

cGvHD

Limitations
• Heterogeneity of cGvHD characteristics and lines of therapy
• Heterogeneity in reported outcomes (varying length of follow-up, lack of uniform

applications of NIH response criteria, sparse reporting of failure-free survival)
• Conducted before current era with new approved cGVHD drugs

Meta-analysis: strengths and limitations



ECP in SR-cGvHD: Lack of Schedule Guidelines



ECP in SR-cGvHD: Guidelines



Il trattamento della graft-versus-host disease (GvHD) con terapie extracorporee 
non farmacologiche: aggiornamento 2022 delle raccomandazioni della Società 

Italiana di Emaferesi e Manipolazione Cellulare (SIdEM) e del Gruppo Italiano per 
il Trapianto di Midollo Osseo, cellule staminali emopoietiche e terapia cellulare 

(GITMO).
Versione 2.2 del 30 gennaio 2024

Raccomandazione:
Nei pazienti con GvHD cronica refrattaria alla prima linea di trattamento si suggerisce di eseguire l’ECP in seconda linea e successive 
(raccomandazione positiva condizionata, qualità delle prove bassa).

Raccomandazione:
Nei pazienti con GvHD cronica candidati a ECP si suggerisce un ciclo ECP (due sedute) a settimane alterne per le prime 12 settimane per il 
trattamento iniziale (raccomandazione positiva condizionata, qualità delle prove bassa).

Implementation, tools and tips:
Si raccomanda di correggere l’anemia e la piastrinopenia prima di eseguire una seduta di ECP. Al momento attuale non ci sono evidenze a supporto 
della definizione di un valore soglia dei leucociti al di sotto del quale sia controindicata l’esecuzione dell’ECP.

Si raccomanda di non eseguire l’ECP in pazienti con instabilità cardiocircolatoria e respiratoria o infezione severa in atto.

Si raccomanda inoltre di non eseguire l’ECP in presenza di afachia, gravidanza in atto, ipersensibilità nota ai composti psoralenici (come 8-MOP) o 
all’anticoagulante utilizzato (se non può essere utilizzato un anticoagulante alternativo), fotosensibilità nota all’8-MOP e ai raggi UV-A.











ECP+Imatinib for SR-cGvHD

Svegliati S et al, Blood 2007; Olivieri A et al Blood 2013; Alsuliman T et al Curr Res Transl Med 2020



Complementary mechanisms of action of ECP plus ruxolitinib

 JAK1/2 selective inhibition spared the IL-2–JAK3–STAT5 
signal and therefore may spare T-regs. 

 Reinfusion of ECP-treated cells leads to phagocytosis by 
APCs, secretion of anti-inflammatory cytokines, modulation 
of T Cells toward a Th2 phenotype and promotion of Treg 
cell generation.

Greinix et al, Leukemia 2022; 36: 2558-2566



ECP+Ruxo for SR-cGvHD

Mass Bauer K et al, BMT 2021; 56: 909-916

Ruxo twice daily: 5-10mg



Mass Bauer K et al, BMT 2021; 56: 909-916



ECP+Ruxo for SR-cGvHD

Mass Bauer K et al, BMT 2021; 56: 909-916



Wais et al, L e u k e m i a R e s e a r c h 147 (2024) 107611 

ORR:
-at week +24 was 88%, including 12% CR and 76% PR. 
-at week +48 was 94%, CR rate was 25%. 

Patient with SR-cGvHD of the skin had a higher response rate as compared with patients with 
gastrointestinal involvement (ORR 83% and 78% at week 24, respectively). 

Discontinuation of steroid treatment was possible in 48% of patients. 
The median time of discontinuation of steroid treatment was 256 days after beginning of 
combination treatment (range 44–734 days). 

The 12-month OS of patients with SR-cGvHD was 53% (95% CI, 30–71%), 
-for patients achieving a CR the 12-month OS was 76% (95% CI, 13–96%) 
- 67% (95% CI, 34–86%) for patients achieving PR 



Cutler C et al, Blood 2021, 138, 2278–2289

Belumosudil: mechanism of action



Belu+ECP

Archives of Dermatological Research (2025) 317:298No serious adverse events were observed

13 cGVHD patients

At the start of treatment, the NIH cGVHD Global Severity
scores included: 1 (8%) with mild disease

6 (46%) with moderate
6 (46%) with severe

By the NIH Clinical Response Scale at 4 months:
8 (62%) demonstrated PR
5 (38%) experienced stable disease

Of eight patients followed for 11 to 18 months:
6 (75%) demonstrated continuous improvement
1 experienced stable disease (13%)
1 experienced worsening (13%)



UCSC-monocentric experience: Belu+ECP
7 patients, 5 females and 2 males with age 41 (25-64)

At baseline 5 patients had severe and 2 had moderate cGVHD, 
with treatment started for mainly pulmonary (n=4), intestinal (n=2), and cutaneous (n=1) involvement

Median treatment duration: 7 months (range 4-14) 

Before Belu+ECP Last F-Up p

CD4/µl 179
(9-511)

396
(208-512)

p=0.006

CD8/µl 267
(41-449)

427
(237-1040)

p=0.017

Steroid sparing
in all patients
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Conclusions
o cGvHD has remained a serious complication of HCT.

o ECP is an efficient, safe, well-tolerated, steroid-sparing treatment of cGvHD.
o ECP does not cause general immunosuppression. 

Anti-infectious and anti-leukemic immune responses are not negatively affected.

o Severe cGvHD patients may need ECP therapy for longer duration to achieve maximum 
benefit.

o Prospective studies of ECP in combination with novel drugs are warranted. 
More rapid responses, faster reduction of steroids/other immunosuppressants
Improved organ responses
Longer duration of responses
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