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STAGING & GRADING  OF ACUTE GVHD
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Day 7 algorithm
ST2: a decoy receptor for IL-33, is shed from activated T cells in GVHD
REG3α: is released in the blood by damaged GI mucosa in GVHD
TNFR1: TNF receptor 1

Hartwell MJ, …Ferrara JLM. JCI 2017 
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• CSA/FK-506 blocks NFAT and IL2 transcript. 
in activated limphocytes.

• mycophenolate blocks the sinthesis of 
nucleotides in activated lymphoc.

• rapamicin binds to FKBP and inhibits
cell cycling from G1 to S phase

• anti-CD25 (IL2R) blocks IL2-mediated T cell 
activation. 

• [alemtuzumab anti-CD52 ab]

• [etanercept anti-TNF-R]

ANTI-T CELL DRUGS
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Standard IS 

JAK inhib

ROCK-1 inhib





Steroid refractory 

aGVHD





OVERALL SURVIVAL



OVERALL SURVIVAL: Grade II vs Grade III/IV





How I treat pts with acute GVHD grade II-IV on CNI

Prednisone @ 2 mg/kg

Taper Pred
~ 10-20% q 3-5 days

Improvement
within 7 days

NO improvement
within 7 days

If aGVHD reoccurs
at lower doses, 
find the minimal
dose required to
control symptoms 

Improvement

NO improvement

rapamycin

± ECP if mostly skin GVHD

When achieved best response, continue until resolution or select 
best chronic treatment, possibly steroid-free

or

Clinical trials: moAbs, abatacept, MSC, Tregs

Ruxolitinibadd



Abatacept
(recombinant human fusion protein 
CTLA4-Ig)



FDA Approves Abatacept-Based Combination for Prophylaxis of Acute Graft-vs-
Host Disease  - January 2022

GVHD prophylaxis: 
CsA or Tacro + MTX (d1,3,6,11 –full dose) x 100 d, then taper to d180
+/- Abatacept @ 10mg/kg/dose on d -1, +5, +14, +28







The PTCY Strategy for GVHD prophylaxis in haploidentical transplant

1)Depletion of alloreactive T cells
2)Preservation of stem cells due to chemo-resistance
3)Expansion of Tregs

Luznik L, O’Donnell P, Symons H, et al.  Biol Blood Marrow Transplant. 2008 Jun;14(6):641-50.



The Johns Hopkins’ University Haploidentical BMT Protocol

Cy on days 3 and 4 to block proliferation of alloreactive T cells

Luznik L, O’Donnell P, Symons H, et al.  Biol Blood Marrow Transplant. 2008 Jun;14(6):641-50.
Kasamon YL, Bolaños-Meade J, Prince GT, et al. J Clin Oncol. 2015 Oct 1;33(28):3152-61.



The EBMT Handbook: Hematopoietic Stem Cell Transplantation and Cellular Therapies [Internet]. 7th edition.



haploidentical vs MRD 
for AML in first CR

[CIBMTR 2008-2015]

Rashidi A, Blood Adv (2019) 3 (12): 1826–1836
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Donor age and outcome in haplotransplant with PTCy



N. 20 MUD BMT with PT-CY  (11 AML, 3 MDS, 2 CML, 4 NHL)

Multiple HLA Ag

Mismatched

UNRELATED



Kasamon YL, Blood Advances 2017; 1 (4):288-292



Can the dose of PTCy be reduced in haplo-transplants?



-Thiotepa-based (thiotepa - busulfan -
fludarabine) in 25 (43%) patients 
-Flamsa-like sequential (thiotepa - etoposide 
- cyclophosphamide, followed by 
fludarabine - busulfan) in 33 (57%). 
GVHD prophylaxis included cyclosporin, 
mycophenolate mofetil, and ATG in all 
patients. 

Thirty-three patients 
received PT-Cy at 70 
mg/kg and 25 at 100 
mg/kg. Dulery R, BMT 2023

p=0.04



Should we use PTCy also in HLA matched transplants?





Poudyal B, Transplant Cell Ther. 2022 May;28(5):268-275

Matched Related Donor:
FLU/ivBU4 + PTCy [MMF+Tacro]
FLU/MEL + PTCy [MMF+Tacro]
FLU/CY + PTCy (in SAA)

Haplotransplant:
FLU/CY/TBI200 + PTCy [MMF+Tacro]
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RIC MAC

Ambinder A, Blood Adv 2022; 6 (14):4335-4346



RIC HSCT
FluBu2, FluMel, 
FluCyTBI200

Randomized study:
PTCy/MMFd5-35/tacro

vs 
MTX d1,3,6,11/Tacro





Changing Concepts: 
GVHD Syndrome After AlloHCT

Day    0 50 100 180      1 y 2 y           3 y              5 y

Acute GVHD: rash, GI, liver Chronic GVHD: skin, eyes, mouth, GI 
liver, musculoskeletal, lungs, GU 

- Classic acute - Late acute - Classic chronic
- Chronic overlap

Activity
Damage

(inflammation)           i n j u r y                    r e p a i r (fibrosis)

Alloreactivity
Autoimmunity

Immunodeficiency
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Chronic GVHD





SCORING OF CHRONIC GVHD
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Results show the modified 7-
dayscale is reliable and valid in the 
modern era and may be used to 
assess the symptom burden of 
cGVHD in clinical trials. Using the 
distribution method, a 5- to 6-
point difference (half a standard 
deviation) is considered clinically 
meaningful.





Pulmonary GVHD

-Bronchodilator-resistant obstructive lung 
disease

histology: obliterative brochiolitis
Risk factors: long treatment with MTX, low IgG

Lung tx has been successful in patients resistant to 
immunosuppression



Treatment of chronic GVHD



STEROIDS
STEROIDS
STEROIDS
STEROIDS
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STEROIDS

STEROIDS
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Treatment of chronic GVHD



the recent past: 

MMF, ECP, Rituxan, imatinib



cutaneous gastrointestinal

hepatic oral mucosa

Extracorporeal photopheresis (ECP)
meta-analysis of prospective studies



Anti-CD20 mAb (Rituxan) in cGVHD



Blood 2009; 114:709-718

Blood 2011; 118:4070-4078

Imatinib in cGVHD with fibrotic features



Imatinib in cGVHD

Olivieri A, Blood. 2013;122(25):4111-8



A randomized phase II crossover study of 
imatinib or rituximab for cutaneous sclerosis 
after hematopoietic cell transplantation.

Randomized two-arm phase II crossover trial

- imatinib (200 mg daily) 
- or rituximab (375 mg/m2 intravenously 
weekly x 4 doses, repeatable after 3 
months) 
for treatment of CS diagnosed within 18 months 

Clinical Significant Response at 6 mo:
Imatinib:    17%
Rituximab: 14%

Arai S, Clin Cancer Res. 2015 Sep 16. [Epub ahead of print]



the new kids on the block: 

ibrutinib, ruxolitinib, belumosudil, axitalimab





Villarino AV, Nat Immunol 2017; 18 (4): 374-384





Belumosudil (Rho-associated coiled-coil-containing 
protein kinase 2, ROCK2 inhibitor) 

- targets inflammation in cGVHD by reducing type 17 
and follicular T helper cells via downregulation of 
STAT3 and enhances T Reg via upregulation of 
STAT5

- significantly reduces lung and skin fibrosis in 
animal models of bronchiolitis obliterans 
syndrome and sclerodermatous cGVHD, 
respectively, consistent with the central role of 
ROCK in facilitating multiple fibrotic pathways



FDA Approves Belumosudil to Treat Chronic Graft-Versus-Host Disease – August 2021

Belumosudil @ 200 mg 
daily or 200 mg bid until 
progression. After 2 weeks, 
CS could be tapered



Cutler C, et al Blood 2021, 138, 22: 2278 
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Axatilimab (Axa) is a MoAb binding to CSF-
R1. It blocks CSF1 and IL-34 binding and 
activation of CSF-R1 signaling, a key 
pathway involved in the expansion and 
infiltration of donor-derived macrophages 
that mediate chronic GVHD.
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Grazie


