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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

criteria. Risk-score validation in a 307-patient 
cohort showed that the prognostic power was 
improved by adding the absolute lymphocyte and 
eosinophil counts at the onset of chronic GVHD 
to the risk score.14 Total-body irradiation was 

identified as a risk factor for disabling, sclerotic 
chronic GVHD. Since donor antihost immune 
responses culminating in chronic GVHD can be 
directed against alloantigens shared by normal 
host cells and leukemia cells, chronic disease is 
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aGvHD
incidence 50%
G3-4 14%
mortality G3-4 36%
60% fail 1° line
5-30% LT-survival

ChGvHD
1^ NRM among survivors >2y
↓ QoL e LT-outcome
↑Immune-disregulation
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Cellular and molecular mediators contributing to 
the continuum of aGvHD and cGvHD pathology

Zeiser R, Blazar BR. N Engl J Med ;377:2565-2579
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How we treat Acute GvHD
EBMT recommendation 2020

Clinical trials
Overall 
MAGIC

Topical 
Treatment

Systemic 
Treatment When?

Grade I Yes Not 
recommended The decision to initiate 

treatment for acute GVHD 
is based on

clinical signs.

Biopsies are 
recommended.

Grade II Yes Yes*

Grade III Yes Yes*

Grade IV Yes Yes*

*Systemic treatment - Methylprednisolone 2 mg/kg per day or equivalent prednisone
*Clinical trial

2^ Line and Beyond no drugs in label in Europe (FDA 2019 Ruxolitinib)
ECP – Ruxolitinib – Infliximab – MMF etc
Clinical Trial

Ardizoia F, Lorentino F, […] Lupo-Stanghellini MT, Haematologica 2022
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Day28 ORR - impact on OS and TRM
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Day 28 Response – p <0.0001

Day 28 CR Day 28 PR Day 28 NR

OS according to Day28 ORR 
p <0.0001

TRM according to Day28 ORR 
p <0.0001

96%

63%



How we treat Chronic GvHD
EBMT recommendation 2020

Clinical trials

*Systemic treatment - Prednisone 1 mg/kg per day
*Clinical trial

2^ Line and Beyond no drugs in label in Europe 
(FDA approved Ruxolitinib – Ibrutinib - Belumosudil)
ECP – Ruxolitinib – Infliximab – MMF – TKi – Ibrutinib - etc
Clinical Trial

Overall 
NIH

Topical 
Treatment

Systemic 
Treatment When?

Mild Yes Not 
recommended

According to symptom type, 
severity (moderate / severe), 

dynamics of progression. 
Other

relevant variables: disease risk, 
chimerism, minimal
residual disease.

Moderate Yes Yes*

Severe Yes Yes*

Se
rp

en
ti

F 
[…

] L
up

o-
St

an
gh

el
lin

i M
T,

 F
ro

nt
ie

rs
 in

 O
nc

, 2
02

1



Key players in mediating pro-inflammatory signalling
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1Ph 2 & 1Ph 3

225 pts

Day 28 
ORR 62% 

2 
prospective

trials

72 pts

Worst
outcome
in liver

4 
retrospective

trials

126 pts

CMV 
reactivatio

n

1 Ph 3

165 pts

Skin-Mouth-
Upper/Lower 
GI ORR>40%

1 
prospective

trial

43 pts

No change
eyes, lung, 

joint, 
genitalia

9 
retrospective

trials

373 pts

Good
mouth

response, 
worst lung
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Acute GvHD Chronic GvHD

Changing Paradigm - 1 
Ruxolitinib (2015&beyond)



Wolff et al, BBMT 2019
Applied salvage treatment for cGVHD with 
cutaneous deep sclerosis.

Changing Paradigm - 2 
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Changing Paradigm.3

GITMO / SIDEM BestPractice ECP 2022

GITMO GvHD guideline à ongoing

PTCy
ECP
Ruxo
Anti-TNF
MMF

EBMT 2020 Recommendation à up-dateM
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Ruxolitinib is approved by FDA / EMA / 
AIFA  for both a/c GvHD
Meta-analysis Ruxo and ECP are superior 
to other 2^ line in SR-aGvHD. 
Preference for ECP in case of infection or 
severe cytopenia.

L Durable overall response in aGvHD 40%
L Unsatisfactory ORR in eyes – liver – lung      
ch GvHD



ECP 
pros

ECP 
cons

Ruxo
pros

Ruxo
cons

Citopenia X X

Infezioni X X

Assenza accessi 
venosi periferici X X

Drug Drug
Interactions X X

Disponibilità sul 
territorio X* X*

Acute vs Chronic X X

ECP vs Ruxolitinib
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CR/PR

Not CR/PR

ECP + Ruxolitinib in aGvHD
Single center
18 pts w steroid-refractory lower GI acute GvHD

15/18 Ruxo -> Ruxo + ECP
17/18 Ruxo + ECP + 6MP+/-CsA + MMF

CR 44% - PR 11%



ECP + Ruxolitinib in chGvHD

Single center
23 pts w steroid-refractory ch GvHD

Best response rate (CR or PR) at any time point 
74% (17/23) - 9% (2/23) CR and 65% (15/23) PR. 
The 24-months-survival was 75% (CI 56.0–94.1).

Newly diagnosed cytopenia 22% (5/23) 
CMV reactivation 26% (6/23)
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Cellular and molecular mediators contributing to 
the continuum of aGvHD and cGvHD pathology

Zeiser R, Blazar BR. N Engl J Med ;377:2565-2579
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Changing Paradigm.4
One size does not fit all – smth old

Single center - open label – adaptively randomized 
Bayesian design
• 20 pts randomized fairly
• Subsequent assignment to be harmonized to an arm 

based on probability of success in each arm 
New onset
Biopsy proven
1st line

ECP arm higher probability of success (0.815) – response rate 65% 
vs 53%.

Potentially more beneficial than steroid alone in skin-only GvHD 
(response rate 72% vs 57%) than for visceral organ aGvHD (47% vs 

43%).
Patients with treatment success (regardless of arm assignment) had a 

markedly lower risk for NRM when compared to those with treatment 
failure (HR 0.32 – p 0,003)

Treatment success on day 56 (primary endpoint):
• Be alive
• Be in remission from malignancy
• Achieved aGvHD response w/o need for additional 

therapy 
• Be on < 1mg/Kg PDN on day 28 and <0,5 mg/Kg PDN 

on day 56
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Changing Paradigm.5
One size does not fit all – smth new

Since Ruxolitinib can lead to cytopenias
due to co-inhibition of JAK2, specific JAK1 
inhibitors – Itacitinib - were developed to 
reduce cytokine signaling w/o side effects

Highly selective JAK1 inhib (Itacitinib) + steroid
vs 

steroid + placebo
Day 28 ORR 74% (CR 53%) vs 66% (CR 40%) p 
0.078
Improvement did not reach the prespecified
significance level

Zeiser et al, Lancet Hematol 2022

Itacitinib vs steroid
In Low Risk aGvHD (Minnesota RS + Ann Arbor 1)
Day 28 ORR 89% vs 86 p 0.67
Day 7 ORR 81% vs 66% p 0.02

Safe – durable
Alternative to steroid in LR aGvHD?!

Etra et al, Blood 2022



One size does not fit all 
smth new & smth old

Risk stratification biomarker
(eg Ann Arbor)

clinical risk score 
(eg Minnesota RS; IR score; etc)

Escalation (HR) vs Deescalation (LR)

Old drug in different pts selection
Comparator
Organ target
Trials’ design – match pair vs randomized vs cohort comparison etc



Changing Paradigm.6
smth borrowed

JLM Ferrara & MS Chaaudhry, Hematology 2018

Background
• GUT aGvHD is a life-threatening

complication
• Stage 4 GUT predict 6-12 month mortality
• Steroid-refractory GI-GvHD has low rate of 

response to therapy

Goal
Novel therapies specifically aiming at
enhanced intestinal regeneration should be 
pursued
• IL22
• R-spondin
• GLP-2 - Glucagone-like-peptide-2



GLP-2 is a enteroendocrine tissue hormone produced by intestinal L cells.

• aGvHD reduce GLP-2 level (Human/Mouse)
• GLP-2 agonist reduce de novo aGvHD and SR-aGvHD, preserving GvL. 
• GLP-2 agonist promote regeneration of Paneth Cells and Intestinal Stem

Cells
• GLP-2 enhance production of antimicrobial peptides and caused

microbiome changes
à intestinal homeostasis
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Open label – single cohort –
multicentre
27 pts newly diagnosed

biopsy proven
G1 à G4 GUT GvHD

AE 20% xerostomia / 23% skin xerosis / 
13% xerophtalmia

Ponce DM et al, Blood 2023



Changing Paradigm.7
smth borrowed

JLM Ferrara & MS Chaaudhry, Hematology 2018

Background
Intestinal homeostasis <> dysbiosis is crucial
for outcome in autologous / CAR-T / 
allogeneic HSCT
Microbiota interplays with immune system à
infection, multi drug resistant germs, SR-
aGvHD

Goal
Dysbiosis = disruption of balance
REVERSIBLE
FMT (faecal microbiota transplantation) restor
microbiota richness and correct dysbiosis
associated with chronic disease.



The MaaT013 experience

76 pts w SR-GI-aGvHD
24 pts Ph2 – 52 compassionate

MaaT013 is a pooled allogeneic microbiome ecosystem therapy. 
Weekly enema administration. 
cGMP production.

Day 28 – ORR 38% (Ph2)
Day 28 – ORR 58% (expanded access)
Day 28 responders have an higher 12-M OS 
Day 28 responders have an higher alfa-diversity indices
Day 28 responders have a better MaaT engraftment Malard F et al, ASH 2021



One size does not fit all 
smth borrowed

GUT lesson

GVHD, IBD, and primary immunodeficiencies
The gut as a target of immunopathology 
resulting from impaired immunity

Zeiser et al, Eur J Immunol 2022



Changing Paradigm.8
smth given as a gift

Itolizumab, a humanized immunoglobulin G1 (IgG1) anti-CD6 
monoclonal antibody, inhibits CD6 signaling, consequently decreasing 
T-cell activation and proliferation.

The CD6-activated leukocyte cell adhesion molecule (ALCAM) 
pathway plays an important role in inflammation and autoimmunity. 

Itolizumab binds to CD6 (at Domain-1) and causes shedding of the 
receptor. T cells with lower levels of CD6 exhibit reduced sensitivity to 
stimulation, including decreased activation, proliferation, and cytokine 
production



Itolizumab

Cutler C et al, EBMT 2022



EQUATE - Phase I-II study – 1^ line in HR GvHD
25 pts

Efficacy
Day 15 CR rate 50% and ORR 71%
Day 29 CR rate 52% and ORR 64%

Itolizumab within 72 hours of corticosteroids 
Day 29 CR rate and ORR of 61% and 67%

Day 169 durable response rate 79%
Day 337 response rate 55%

Safety
SAE 64% of patients 
40% infection 
8% reporting a treatment-related SAE

Phase III study has been initiated to 
investigate the efficacy and safety of 

itolizumab versus placebo as first-line-
therapy in patients with Grade III–IV 

aGvHD (NCT05263999).Cutler C et al, EBMT 2022

https://clinicaltrials.gov/ct2/show/record/NCT05263999
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Changing Paradigm.9
smth blueBelumosudil (Rezurock)

Oral selective inhibitor of ROCK-2 (Rho-
associated coiled-coil containing protein kinase 2).
↓ type 17 and follicular T helper cell
↓ STAT3
↑ RegT via STAT5

Phase IIa – open label dose-finding
54 pts 200 mg die – 200 mg bid – 400 mg mono
Phase II – randomized, multicenter study
66 pts 200 mg die vs 66 pts 200 mg bid
chGvHD 2-5 previous lines

(30% ruxo – 30% ibrutinib) à FDA approval

Jagasia M et al, JCO 2021
Cutler C et al, Blood 2022



Changing Paradigm.9
smth blueBelumosudil – ROCKstar study

Cutler C et al, Blood 2022



Changing Paradigm.9
smth blueBelumosudil in Lung ChGvHD

KD025 208 (Jagasia et al JCO 2021)
KD025 213 (Cutler et al Blood 2021) 

DeFilipp Z et al, Blood ADV 2022

59 pts N ORR

NIH G1 30 (59%) 50%

NIH G2 23 (39%) 17%

NIH G3 6 (10%) 0%

Overall 32% 
(17 PR – 15 CR)

Multivariable analysis: 
male sex, lower baseline NIH score, PR to previous lines



Changing Paradigm.9
smth blue



Changing 
Paradigm.10

smth new

Stephanie J Lee et al, ASH 2021



Stephanie J Lee et al, ASH 2021
Phase II AGAVE-201 ongoing



Zeiser R, JCO 2023

No combination
therapy had

shown improved
response rate over 
GC monotherapy
for therapy naive

chGvHD

Approaches
ignoring

heterogeneity are 
likely to fail
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**** **** **

Aim: to analyze the perception of QoL in long-term 
survivors after HSCT according to FACT-BMT scale.

Method : Prospective single-center study 
105 patients - HSCT Jan 2004 /Dec 2020
Follow-up >/=2y

FACT-BMT paper questionnaire - 5 point Likert-type scale
Physical Well-Being, 
Social/Family Well-Being, 
Emotional Well-Being, 
Functional Well-Being, 
BMT Subscale

• Donor Source ns
• Age <-> concern about work (p 0.0178).
• Female pts -> less satisfaction about the 

appearance of their body (p 0.02).
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