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Introduction to Chronic Graft-versus-Host Disease



Chronic GVHD - Background

▪ >50% of ‘Related’ and ‘Unrelated’ donor recipients 

‒ Incidence increasing as early transplant-related outcomes improve

‒ Exception: Cord transplant and Haplo transplant, where incidence is lower

▪ Very important cause of morbidity in the later post-transplant period

▪ Median 2-3 years of treatment

▪ Associated with quality of life and functional deficits



GVHD

▪ Caused by the interaction between the transplanted immune system 
(Graft) and recipient tissues (Host)
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Acute and Chronic GVHD
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Lee SJ. Blood. 2017;129(1):30-37.



GVHD after Allogeneic Hematopoietic Cell Transplant (HCT)

Acute GVHD: Skin, GI, Liver Chronic GVHD: Skin, Mouth, Eyes GI, 

Liver, MSK, Fascia, Lungs, etc
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GVHD Classification

Socié G, Ritz J. Blood. 2014;124(x):374-384.



GVHD Pathology: Acute and Chronic GVHD

MacDonald et al, Blood 2017;129:13-21



3 Biologic Phases of  Chronic GVHD

Cooke KR, et al. Biol Blood Marrow Transplant. 2017;23:211-234.

Phase 1: 

Acute Inflammation & 

Tissue Injury

Innate Immunity
▪ Cytokines

▪ TLR agonists

▪ Neutrophils

▪ Platelets

▪ Vascular inflammation

Phase 2: 

Chronic Inflammation & 

Dysregulated Immunity

Adaptive Immunity
▪ Thymic injury and 

dysfunction

▪ T-cells

▪ B-cells

▪ NK cells

▪ Antigen-presenting 
cells

▪ Regulatory cells
– TREG, BREG

– IL-10 producing 
regulatory T-cells

Phase 3: 

Aberrant Tissue 

Repair & Fibrosis

Innate & Adaptive
▪ TGFβ

▪ PDGFα

▪ TNFα

▪ IL-17

▪ Macrophages

▪ Fibroblasts



Chronic GVHD: Organ Involvement
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Adapted from Lee SJ, et al. Biol Blood Marrow Transplant. 2002;8:32-39.



System Signs Symptoms

Skin and related structures Skin: Hyper/hypopigmentation, lichenoid, 

sclerodermal, papulosquamous, ichthyosiform and 
psoriasiform changes; atrophy, poikiloderma, and 
ulcers  

Pruritus, dryness, pain, infection, 

rigidity, decreased range of motion, 
photosensitivity

Nails: Dystrophy, longitudinal ridging, onycholysis, 

pterygium, destruction

Scalp: Scaling, fibrosis, scarring and non-scarring 

alopecia, papulosquamous changes 

Nail and hair loss 

Mouth Lichenoid changes, erythema, ulcers, xerostomia, 

fibrosis, leukoplakia; dental caries

Pain, odynophagia, dysphagia, 

dysgeusia, dryness, sensitivity to food

Eyes Keratoconjunctivitis sicca, corneal ulcerations Pain, dryness photophobia

Musculoskeletal Polymyositis, muscle weakness, myalgias, arthritis, 

arthralgias, fasciitis 

Weakness, arthralgias, myalgias, 

decrease ROM

GI tract Upper: Abnormal motility, esophageal fibrosis, 

ulcerations, strictures

Lower: Mucosal abnormalities/malabsorption, 
submucosal fibrosis

Odynophagia and lower dysphagia, 

pain, heartburn, nausea, anorexia, 
vomiting, abdominal pain, 
diarrhea/malabsorption, dehydration, 

weight loss

GVHD Signs and Symptoms



GVHD Signs and Symptoms, Continued
System Signs Symptoms

Liver Hyperbilirubinemia, elevated ALP, elevated 

ALT/AST, fibrosis

Fatigue, jaundice, pruritus 

Lung Obstructive (BO/BOOP) or restrictive (scleroderma 

of the chest) dysfunction; 
air trapping, bronchiectasis, pneumothorax, 
pneumomediastinum, subcutaneous emphysema; 

microbial colonization or pneumonia

Dyspnea, wheezing, productive or non 

productive cough

Neurologic Neuropathy, myasthenic syndromes Pain, burning, dysesthesias, paresthesias, 

muscle weakness

Vaginal mucosa Erythema, lichenoid changes, dryness, ulcers, 

strictures/stenosis

Pain, burning, dryness, dyspareunia

Serosal Serositis, pericardial, pleural and peritoneal 

effusions

Dyspnea, chest pain, pleuritic pain, 

abdominal pain, ascites

Hematopoietic Isolated or combined cytopenias, eosinophilia, 

hemolysis

Fatigue, fever, infection, bleeding

Immunologic Repeated infections of various etiologies, 

lymphopenia, hyper/hypogammaglobulinemia

Increased susceptibility to infection



Chronic GVHD: Skin Involvement









Chronic GVHD: Mouth Involvement



Chronic GVHD: Eye Involvement



Chronic GVHD: Fascia Involvement







cGVHD Assessment

Jagasia MH, et al. Biol Blood Marrow Transplant. 2015;21(3):389-401. 



cGVHD Assessment

Jagasia MH, et al. Biol Blood Marrow Transplant. 2015;21(3):389-401. 



cGVHD Assessment

Jagasia MH, et al. Biol Blood Marrow Transplant. 2015;21(3):389-401. 



NIH Individual Organ Severity Score 

▪ 0 – no clinical manifestations/symptoms

▪ 1 – clinical manifestations with no more than 
mild disability

▪ 2 – clinical manifestations with moderate disability

▪ 3 – clinical manifestations with severe disability

Filipovich AH, et al. Biol Blood Marrow Transplant. 2005;11(12):945-956. Jagasia MH, et al. Biol Blood Marrow 

Transplant. 2015;21(3):389-401. 

Category

Number

of organs Maximum Severity

Mild ≤2 1 (0 for lung)

Moderate (a) ≥3 1 (0 for lung)

Moderate (b) Any 2 (1 for lung)

Severe Any 3 (2 for lung)



Treatment Strategy

▪ Local symptoms → Local Rx

‒ Early identification is crucial
‒ Two types of local therapies

‒ Supportive
‒ Locally immunosuppressive

▪ Systemic symptoms or multiple local sites → Systemic Rx

‒ Prednisone 1 mg/kg/day  +  Tacrolimus or Cyclosporine
‒ Complete response rate: 50%-55% 
‒ Median time to discontinue immune therapy: 1.6-2.2 years
‒ Additional agents at onset of GVHD: Not shown to be beneficial



Indications for Secondary Treatment of Chronic GVHD

▪ Progression of symptoms

▪ No improvement after ~ 1 mo of treatment

▪ Inability to taper prednisone below 1 mg/kg/day within 4-8 weeks without worsening

▪ Toxicity

▪ New trial, insurance issues

Lee, BBMT 2017

The chance that a patient starting initial 

therapy for chronic GVHD will never need 

additional therapy is only 21.3%



Second-Line Therapy for Chronic GHVD

Treatment ORR, %

ECP 65-70

Rituximab 66-86

Imatinib 22-79

Pentostatin 53-56

Mycophenolate mofetil 26-64

mTOR inhibitor 76

IL-2 52

• After failure of corticosteroids, no current 

consensus on optimal second-line treatment 

choice

• Many retrospective and prospective studies 

suggest high response rates with second-line 

treatment options

• Results are hard to interpret because of 

suboptimal study designs

• Treatment choices are based on:

• Physician experience

• Ease of use

• Need for monitoring

• Risk of toxicity



Mechanistic Interventions for the 

Prevention or Treatment of Chronic GVHD 

Cutler CS, et al. Blood. 2017;129:22-29.

Stem cell graft engineering

▪ Antithymocyte globulin

▪ Posttransplant cyclophosphamide

▪ CD34 selection

▪ Ex vivo pan–T-cell depletion

▪ Ex vivo selective T-cell depletion

▪ Donor IL-2 therapy

B-cell depletion in vivo

▪ Rituximab

▪ Ofatumumab

▪ Obinutuzumab

Adoptive Treg Therapy

▪ Purified donor Treg

▪ Ex vivo expanded Treg

▪ Antigen-specific Treg

Inhibit B-cell signaling

▪ BTK inhibition: ibrutinib

▪ SYK inhibition: fostamatinib

Inhibit T-cell signaling

▪ ITK inhibition: ibrutinib

▪ JAK1/2 inhibition: ruxolitinib

▪ ROCK2 inhibition: KD025

▪ Bortezomib
Treg-sparing therapy

▪ Sirolimus

▪ Mycophenolate mofetil

▪ Ruxolitinib

▪ Bortezomib

In vivo Treg expansion

▪ ECP

▪ Low-dose IL-2

Allo-reactive

T-cells

CD4+ FOXP3+

regulatory
T-cells

Allo and 

auto-reactive 
B-cells



• Long-term survivors of allogeneic BMT with chronic GvHD are 3 times as 

likely to have 2 or more chronic health conditions

• Specific conditions associated with chronic GvHD include

• oral and ocular complications

• pulmonary compromise

• gastrointestinal complications

• neurological problems

• Patients with chronic GvHD are 2.7-fold more likely to be frail  

Other Health Issues Related to Chronic GVHD



EHA 2017, 1129 cGVHD; Pusic et al.

Phase 1b/2 Study of Ibrutinib in cGVHD (NCT02195869)

Key eligibility criteria:
• Steroid dependent/refractory
• ≤3 prior treatments for cGVHD
• Other systemic 

immunosuppressants, if used, 
were continued

• >25% body surface area with 
“erythematous rash”, by NIH-
defined criteria
or

• >4 total mouth score, by NIH-
defined criteria 

Ibrutinib 420 mga orally 
continued until 

progression of cGVHD or 
unacceptable toxicity

Primary end point:
• cGVHD response per 2005 NIH 

response criteria

Patients with 
cGVHD who have 
failed  frontline 

steroids 
(N = 42)

aRecommended phase 2 dose 
identified in phase 1 of the study

Secondary end points:
• Rate of sustained response
• Change in Lee cGVHD symptom scale
• Changes in steroid requirement over time
• Safety end points

Exploratory end points :
• Effect on lymphoid and myeloid signaling 

pathways and plasma cytokines and 
chemokines



EHA 2017, 1129 cGVHD; Pusic et al.
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• 1/3 of responders had a CR 

• 79% responded at the time 
of 1st response assessment

• 71% of the 28 responders 
had a sustained cGVHD
response of at least 5 mo

Ibrutinib Produced a High Rate of Response That Was Sustained

ORR 67%

CR
PR

*5 patients had no response assessment during the study but are included in the denominator.



EHA 2017, 1129 cGVHD; Pusic et al.
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• 80% (20/25) of patients with ≥2 
involved organs at baseline 
responded in at least 2 organs

• 56% (5/9) of patients with    ≥3 
involved organs at baseline 
responded in at least 3 organs

Chronic GVHD Responses Were Observed Across Multiple 
Organs

(n = 24) (n = 24) (n = 11) (n = 3)



EHA 2017, 1129 cGVHD; Pusic et al.
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Ibrutinib Produced Clinically Meaningful Improvement in 
Lee Symptom Scale Score Among Responders

• Consistent with improvement in chonic GVHD symptoms, clinician-assessed and 
patient-reported reductions in overall chronic GVHD severity were also reported

*5 patients had no Lee symptom scale assessment during the study.



▪ Europe and US, retrospective survey 

▪ N= 41 steroid-refractory mod-severe cGvHD

▪ Median follow-up 22.4 weeks

▪ ORR: 85.4% (35/41)

▪ 5.7% (2/35) cGVHD relapse rate

Zeiser R, et al. Leukemia. 2015; Zeiser R, Blazar BR. Blood. 2016

Key eligibility criteria

•≥12 years old with moderate to severe steroid-

refractory classical cGVHD

•Myeloid and platelet engraftment

•Only prior treatments, corticosteroids ± CNI 

for cGVHD

• If prior JAK inhibitor for aGVHD, CR or PR, 

and off for >8 weeks

Ruxolitinib BID at protocol-defined 

starting dose

R

N = 324
Best available treatment

Optional crossover after 

cycle 6

REACH3

• Primary endpoint: ORR 

• Secondary endpoints: ∆ symptom 

scale score, DOR, OS, ↓ steroid 

use, QOL, toxicity

Second-line Chronic GVHD Treatment Options: 
Ruxolitinib
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Interim Analysis of KD025-213:
A Phase 2, Randomized, Multicenter Study to Evaluate the 

Efficacy and Safety of KD025 in Subjects with Chronic Graft 
Versus Host Disease (cGVHD) after at Least 2 Prior Lines of 

Systemic Therapy (The ROCKstar Study)

2020 TCT │ Transplantation and Cellular Therapy Meetings
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KD025-213: Primary Endpoint Met at Interim Analysis 
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100% • Interim analysis occurred 2 months after 

last patient was enrolled

• KD025 achieved clinically meaningful and 

statistically significant ORRs in both arms

– Statistical significance is achieved if the lower 

bound of the 95% CI of ORR exceeds 30% 

• Three patients achieved a complete 

response (CR)

67%
(95% CI: 54%, 78%)2

KD025 200 mg QD 

(n=66) 

KD025 200 mg BID 

(n=66) 

64%
(95% CI: 51%, 75%)1

1p<0.0001;   2p<0.0001



GvHD Treatment-Induced Long-Term Effects

▪ Immune 
deficiency

▪ Cataracts

▪ Chronic kidney 
injury

▪ Steroid-induced 
diabetes

▪ Dyslipidemia

▪ Steroid myopathy

▪ Adrenal insufficiency

▪ Osteoporosis

▪ Neuropathy

▪ Poor wound healing

▪ Second malignancies/PTLD

Flowers MED, et al. Long-term follow-up after HSCT: 

General guidelines for referring physicians. 2019.

.



Long-Term Morbidity Associated with Chronic 

Graft versus Host Disease

M Arora, Y Chen, J Wu, L Hageman, L Francisco, E Ness, 
M Parman, M Kung, A Bosworth, M Nayar, R Bhatia, SJ 

Forman, DJ Weisdorf, SH Armenian, S Bhatia

A Report from the Blood or Marrow 
Transplant Survivor Study (BMTSS)



Frequency of Late Effects in Survivors with and 
without chronic GVHD

Condition No cGvHD 

(%)

cGvHD 

(%)

P

Ocular 52.4 63.5 0.007

Oral 17 30.9 <0.0001

Pulmonary 11.9 23 0.0005

GI 7.6 12.5 0.05

Neurology 23.1 33.2 0.007

Frailty 6.1 17.1 <0.0001

Endocrine 42.6 48 0.19

Cardiac 7.2 9.9 0.26

Renal 1.8 0.3 0.08

Second malignancy 26.7 26.3 0.91



Conclusions

▪ Chronic GVHD

‒ Common

‒ Potentially serious unless caught early

But……

‒ Treatable

‒ Lots of advances – drug approvals coming

‒ Tons of research……Stay tuned!
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