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Chronic 
Graft-Versus-
Host Disease

• Chronic graft-versus-host disease (GVHD) is a 
leading cause of morbidity and mortality in 
allogeneic transplant recipients.

• GVHD occurs when the donated cells (the graft) 
recognize the transplant recipient’s body (the 
host) as foreign, leading to the donated cells to 
attack and cause damage.

• Chronic GVHD incidence is 30-50%, depending on 
numerous transplant variables.
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Chronic GVHD
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Chronic GVHD 
– NIH Criteria
• In 2005 and 2014, the NIH 

Consensus Conference on 
Chronic GVHD established 
major changes to the 
classification and grading of 
severity of disease. 

Mild
• 1 or 2 organs or site 

(except lung) with score 1

Moderate

• 3 or more organs with 
score 1

• At least 1 organ or site 
with score 2

• Lung score 1

Severe 
• At least 1 organ or site 

with score 3
• Lung score 2



Accomplishments in 
Chronic GVHD
• Well characterized disease manifestations 

• Standardized assessments of organ 
involvement and severity (NIH criteria)

• Standardized assessments of treatment 
response (NIH criteria)

• Pathophysiology mechanisms are better 
elucidated

• Many investigational agents are under 
investigation

• Three FDA approved therapeutic agents

Zeiser. NEJM. 2017



Treatment 
Challenges 
in Chronic 
GVHD 

Lack of complete responses and the 
heterogeneity of partial responses 

Need for agents that provide durable 
responses

How to integrate new therapeutics 
agents into practice



Frontline therapy in Chronic GVHD

• Some mild manifestations of disease may initially be closely 
monitored without intervention or addressed with local therapies 
(eyes, mouth, skin).

• However, more advanced single organ manifestations and/or multi-
organ involvement will require systemic (oral or IV) therapy.

• First line systemic treatment of chronic GVHD remains corticosteroids.



Failure-free survival in chronic GVHD

Inamoto. Blood. 2014



NCCN Guidelines

Saad. JNCCN. 2020



• Ibrutinib is an oral Bruton tyrosine kinase (BTK) inhibitor

• Rationale is chronic GVHD:
• Inhibits B-cell survival signaling pathways 
• Inhibits IL-2-inducible T-cell kinase (ITK)

Ibrutinib

Dubovsky. JCI. 2014



• Phase 1b/2 trial
• 42 subjects, failed 1-3 

prior therapies
• “Inflammatory” disease 

manifestation
• 420 mg QD – best ORR 

67%
• 71% responders with 

sustained response

Ibrutinib

Miklos. Blood. 2017



• Belumosudil is an oral selective Rho-associated coiled-coil–containing protein kinase 2 
(ROCK2) inhibitor

• Rationale in chronic GVHD:
• Decreases Th17 transcription factor
• Shifts Th17/T-reg balance
• Inhibits multiple fibrotic pathways

• Phase 2a dose-finding study:
• Pooled ORR 65%
• Improvement in QoL measurements
• Decrease is corticosteroid use

Belumosudil

Flynn. Blood. 2016; Jagasia. JCO. 2021



• Randomized Phase 2 trial
• 132 subjects with 2-5 lines of treatment
• 200 mg QD (n=66) – best ORR 74%
• 200 mg BID (n=66) – best ORR 77%

Belumosudil

Cutler. Blood. 2021



• Ruxolitinib is an oral selective 
inhibitor of Janus kinases 1 and 2

• Rationale in chronic GVHD:
• Decreases proinflammatory 

cytokines
• Impairs differentiation of CD4+ 

T cells
• Increases regulatory T cells

Ruxolitinib

Zeiser. Leukemia. 2015



• Randomized Phase 3 trial
• 329 subjects with SR/SD GVHD (1 LoT allowed)
• Ruxolitinib 10 mg BID vs Best Available Therapy

Ruxolitinib

Zeiser. NEJM. 2021



Key Considerations
Agent Phase study Size Eligibility Response

Ibrutinib Ib/II N=42

1-3 lines of therapy

Erythematous rash 
>25% BSA or 

total NIH mouth score 
> 4 

67% best ORR
(21% CR)

Belumosudil II (randomized)

N=132

200mg QD = 66
200 mg BID = 66 

2-5 lines of therapy 76% best ORR
(5% CR)

Ruxolitinib III (randomized)

N=329

Rux=165
BAT=164

1 line of therapy

76% best ORR 
(12% CR)

60% best ORR
(6% CR)



FDA Approvals

Ibrutinib Adult patients with chronic GVHD
after failure of one or more lines of systemic therapy 

Belumosudil
Adult or pediatric patients 12 years and older with chronic 

GVHD 
after failure of at least two prior lines of systemic therapy 

Ruxolitinib Adult or pediatric patients 12 years and older with chronic 
GVHD after failure of one or two lines of systemic therapy 



Key Toxicity Considerations

Agent Notable Potential Toxicities

Ibrutinib Fatigue, muscle pain, edema

Belumosudil Elevated LFTs

Ruxolitinib Cytopenias

Tacrolimus AKI, electrolyte abnormalities, HTN

MMF GI toxicity, cytopenias

Sirolimus TMA, AKI, edema

ECP Vascular access complications

Rituximab B lymphopenia, neutropenia

Sarantopoulos. Blood. 2019



• Frontline treatment for chronic GVHD:
• Clinical trial enrollment, or

• Systemic corticosteroids 

• Beyond frontline treatment for chronic GVHD: 
• Clinical trial enrollment, or

• FDA approved agents (ibrutinib, ruxolitinib, belumosudil)

• Choice of agent based on toxicity considerations and clinician preference

• Using multiple targeted agents at same time in majority of cases 

• For sclerotic manifestations, consider incorporation of ECP earlier in treatment

Current Approach



Future 
Directions

• Is there an ideal sequence to systemic agents in
the treatment of chronic GVHD?

• Can multiple systemic agents be used
concurrently to improve responses without
significantly increasing toxicities?

• Is there a way to predict (clinical phenotype or
biomarker evaluation) whether a patient is more
likely to respond to a specific agent?

• Does the addition of systemic agents to front-line
therapy for chronic GVHD significantly improve
outcomes?



Summary of Chronic GVHD Therapy

• Advances in biological understanding of chronic GVHD has led to new
therapeutic agents.
• Treatment landscape if shifting with 3 FDA approved agents in GVHD.
• Currently, many questions remain unanswered in how to integrate

these new treatment options into clinical practice.
• Additional clinical research is needed to develop novel agents and

treatment approaches to chronic GVHD.



Case Presentation



Case Presentation

• 61 year old woman diagnosed with
myelodysplastic syndrome (MDS) in fall
2015.
• She experienced 2-3 months of

worsening fatigue. A complete
blood count showed pancytopenia.

• Bone marrow biopsy revealed MDS
with excess blasts.

• She subsequently received 4 cycles
of decitabine with improvement in
her BM blasts and peripheral
counts.



Case Presentation

• She underwent allogeneic hematopoietic cell transplantation January
2016:
• Donor: HLA matched unrelated donor
• Conditioning regimen: reduced intensity fludarabine/melphalan
• Graft source: peripheral blood stem cells
• GVHD prophylaxis: tacrolimus and methotrexate

• Early post-transplant course:
• Confirmed donor engraftment and no evidence of residual MDS
• CMV reactivation treated to resolution with valganciclovir
• Grade II (Stage 3 skin) acute GVHD treated to resolution with prednisone



Case Presentation

• She presents to the clinic 15 months post-transplant:
• New and subsequently worsening rash of the skin, mainly to the face
• Slowly progressive dryness of the eyes
• Buccal mucosa with reticulation, associated with mild oral dryness
• No shortness of breath, joint or muscle pains (normal range of motion)
• Liver function tests are within normal limits

• She remains on low dose tacrolimus (0.5 mg BID).

What is your clinical approach to this patient?



Case Presentation

• Initial treatment consistent of:
• Tacrolimus 0.5 mg BID (no change to dose)
• Hydrocortisone to the face
• Artificial tears 4-6 times /daily, tear duct cauterization
• Oral dexamethasone swish and spit, 2-4 time daily

• However, within 1 month, she experienced worsening of rash to face
and now with spread to arms.

What is your next step to this patient’s GVHD therapy?



Case Presentation

• She was started on prednisone 60 mg daily (1 mg/kg).
• She was also started on omeprazole and fluconazole as supportive measures.

• After 3 months on prednisone, her current dose is 20 mg daily. She
remains with ongoing chronic GVHD of the skin, eyes, and mouth
(overall partial response) but also with insomnia and weight gain.

What is your approach to this patient’s GVHD therapy?



Case Presentation

• She was started on ibrutinib, now in combination with prednisone 
and tacrolimus.
• Over the next 6 months, she experiences further improvement 

(although not resolution) in chronic GVHD manifestations and in able 
taper off steroids completely.
• She was maintained on ibrutinib and tacrolimus for another 8 

months, until she began to develop sclerotic changes in the skin / 
fascia, main in her legs and arms.

What is your approach to this patient’s GVHD therapy?



Case Presentation

• She was enrolled on clinical trial with belumosudil. 
• She was treated for 6 months on trial. She tolerated treatment well 

but was taken off treatment due to progression of sclerotic disease.

What is your approach to this patient’s GVHD therapy?



Case Presentation

• She was treated with ruxolitinib.
• After limited improvement in sclerotic symptoms with 3 months of

therapy, she was started on extracorporeal photopheresis.
• She continued concurrent ECP for 1 year, with a partial response the

plateaued after about 6 months.
• She was subsequently tapered off ECP and ruxolitinib with stable

symptoms. She is now enrolled on a clinical trial investigating
axatilimab for her ongoing GVHD symptoms.



Questions?


