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Learning Objectives
There are 3 FDA-approved agents for chronic GVHD

Many clinical trials are ongoing evaluating additional
treatments and clinical settings

Talk with your physician about opportunities for clinical trials
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Chronic GVHD

e Multi-organ disorder with immune dysregulation, inflammation and
fibrosis, immunodeficiency, and impaired organ function

 |ncidence of chronic GVHD is 30-70%

* Symptoms usually present within 1-3 years after HCT (median 4-6 months)
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Chronic GVHD

* Clinical manifestations (vs time after transplant) determine whether clinical GVHD
is acute, chronic, or both (overlap)

Acute GVHD: Chronic GVHD
Red skin rash, Gl symptoms, liver Skin, eyes, mouth, gastrointestinal, liver,
musculoskeletal, lung, genitourinary
NIH
Mild
Moderate
Severe

-Classic acute . * - Classic chronic

- Chronic
overlap
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Spectrum of
manifestations

In cGVHD
- 50% Incidence
- 15% Life Threatening

Courtesy of Steven Pavletic, NCI
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NIH Consensus Development Project 2005, 2014

* Goal: To develop standardized criteria and guidelines for
— |. Diagnosis and staging
— |l. Pathology
— Ill. Biomarkers
— IV. Response criteria
— V. Ancillary therapy/supportive care
— VI. Clinical trial design

— Standardized how we define and approach chronic GVHD
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Biology of Blood and
Marrow Transplantation

journal homepage: www.bbmt.org
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National Institutes of Health Consensus Development Project on (!) Cosshark
Criteria for Clinical Trials in Chronic Graft-versus-Host Disease: i
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NIH Chronic GVHD Consensus Project 2020

* Focus on next steps in the field
— |. Prevention
— Il. Early diagnosis
— lll. Treatment

— V. Highly morbid forms
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Treatment goals in chronic GVHD

* Improve survival

* Improvement or stabilization of organ manifestations
 Reduce symptom burden and improve quality of life
* Limit long term treatment-related toxicities

—>Median duration of treatment is 2-3 years; 15% require long
term immunosuppression
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NCCN recommendations for treatment of chronic GVHD

MANAGEMENT OF CHRONIC GVHD

Chronic
GVHDY

FIRST-LINE THERAPY

Clinical triali
or

Continue or consider restarting original
immunosuppressive agent

and/or

Systemic corticosteroids
0.5-1 mg/kg/day” methylprednisolone
(or prednisone dose equivalent)

3
Topical steroids as clinically indicated®
and/or

Inhaled steroid! + azithromycinY for lung
involvement“:¥ (eg, FAM [fluticasone,

azithromycin, and montelukast])

Saad A, et al. ) Natl Compr Canc Netw 2023

ADDITIONAL THERAPY

Taper steroids as

i
Response clinically feasibleP

Clinical trial

or

Addition of systemic agent to
— |corticosteroids with steroid taper

as clinically feasibleP

See Suggested Systemic Agents for

Steroid-Refractory GVHD (GVHD-E)

No response!
(steroid-refractory disease)
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NCCN recommendations for treatment of chronic GVHD

SUGGESTED SYSTEMIC AGENTS FOR STEROID-REFRACTORY GVHD

« Participation in clinical trials is encouraged.

* The following systemic agents are used in conjunction with corticosteroids for steroid-refractory GVHD. There is insufficient evidence to
recommend one systemic agent as preferred over another. However, these are the most commonly used agents among the NCCN Member

Institutions.

* The selection of systemic agent should be based on institutional preferences, physician experience, agent's toxicity profile, the effect of
prior treatment, drug interactions, convenience/accessibility, and patient tolerability.

Suggested Systemic Agents for Steroid-Refractory GVHD?

(listed in alphabetical order, except for category 1)
Acute GVHD'

Chronic GVHD

The following agents are often used in conjunction with the

original immunosuppressive agent.

« Ruxolitinib (category 1)°:2

« Alemtuzumab34

« Alpha-1 antitrypsin®

« ATG®

» Basiliximab?’

* CNIs (eg, tacrolimus, cyclosporine)
« Etanercept8

« Extracorporeal photopheresis (ECP)¢®
« Infliximab

« mTOR inhibitors (eg, sirolimus)!1:12
« Mycophenolate mofetil13.14

« Pentostatin’

» Tocilizumabd:18-21

Saad A, et al. ) Natl Compr Canc Netw 2023

While the following systemic agents may be used in any
site, some agents are used more commonly in certain sites
based on available data (see Discussion).

* Ruxolitinib (category 1)b.22-24
« Abatacept

« Alemtuzumab?26.27

« Belumosudil®:28

*CNIs (eg, t%rolimus, cyclosporine)
« Etanercept

« ECP%? o

* Hydrox oroquine

. Ib¥utinigm

» Imatinib32.33 %

« Interleukin-2 (IL-2)

« Low-dose methotrexate35-37

+ mTOR inhibitors (eg, siﬂ;limus)f*MJ
« Mycophenolate mofetil

. Pentostatinlg'z‘

« Rituximab945
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FDA-approved drugs for chronic GVHD (all since 2017!)

Ruxolitinib Ibrutinib Belumosudil

e chronic GVHD e chronic GVHD e chronic GVHD
after failure of 1 after failure of 1 after failure of
or 2 lines of or more lines of at least 2 prior
therapy therapy lines of therapy

e age 12 and e age 1 and above e 3ge 12 and
above above
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Ruxolitinib: JAKa/2 inhibitor |* =™

(1276(71465) Partial response
80

60.4
121 (99/164) Odds ratio, 2.17 (95% Cl, 1.34-3.52)

60 & Risk ratio, 1.24 (95% Cl, 1.07-1.43)

Patients
(%)

40

e REACHS3 Trial: Randomized, controlled trial
of rux vs. best available therapy in steroid- ol 5w
refractory/dependent chronic GVHD

Ruxolitinib Control
(N=165)  (N=164)

B Failure-free Survival

* Overall response at 6 months: 50% vs 25% _ /” B
conel :ég%lglfiio, 0.37 (95% Cl, 0A27—0A55'17)
* Responses across all organs E o
i
* Toxicities: thrombocytopenia, anemia "~ o |

Months

No. at Risk
Ruxolitinib 165 145 130 115 92 87 76 58 49 37 27 15 9 4 O
Control 164 123 100 64 45 39 31 23 17 15 9 6 3 1 0

Zeiser R, et al. N Engl J Med, 2021 —— r
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Ibrutinib: BTK/ITK inhibitor

* Phase 1b/2 trial of ibrutinib in steroid-
refractory or dependent chronic GVHD,
with skin erythema or severe oral
involvement

e Skin, Mouth, Gl ORR were ~90%

* Toxicities: fatigue, diarrhea, pneumonia

Miklos D, et al. Blood 2017

Responders, %
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Belumosudil: ROCK2 inhibitor

e  ROCKSTAR Study: Phase 2 trial of belumosudil
in chronic GVHD after 22 prior lines of therapy

* Toxicities: T"LFTs, HTN, T glucose, pneumonia

80

ORR, %

mlITT population (N=132)

HcR EPR

Group name

All subjects (N=132)
Belumosudil 200 mg QD (n=66)
Belumosudil 200 mg BID (n=66)
Severe cGVHD at screem'ngf
Yes (n=89)
No (n=43)
Best response to last systemic LOT
Refractory (n=79)
Nonrefractory (n=31)
Duration of ¢cGVHD before enrollment
>50th percentile (n=66)
<50th percentile (n=66)
Number of organs involved at baseline
24 (n=68)
<4 (n=64)
Number of prior systemic LOTs
24 (n=65)
<4 (n=67)
Prior ibrutinibt
Yes (n=46)
Prior ruxolitinib
Yes (n=38)
Take concomitant PPl on C1D1
Yes (n=65)
No (n=67)

ORR, % (95% CI%)

76 (68-83)
74 (62-84)
77 (65-87)

75 (65-84)
77 (61-88)

75 (64-84)
74 (55-88)

68 (56-79)
83 (72-91)

72 (60-82)
80 (68-89)

74 (61-84)
78 (66-87)

74 (59-86)

68 (51-82)

77 (65-86)
75 (63-84)

20 30 40 S50 60 70 80 90

ORR, %

Cutler C, et al. Blood 2021
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Mechanism of action of 3 approved drugs

Ibrutinib

*
BCR

I
{4

ions | BTK»{PLCy2
N “BLINK®
SYK -

l

2IP3

Ibrutinib

DAG

Treatment effects in cGVHD
v Cell survival

+ Cell proliferation

v Autoantibody production

+ Cytokine production
IL-9, IL-17A, IL-2

Belumosudil
P Gro‘f,t_h,_ffcmrs Cytokines : ! —Integrins
TCR (%) a9 1l
1 o) (0 g
i Ibriitinib ‘ U
Lek £ i
v P nk
Zap-70) - (SLP-76] _GEF
~—T Rho-GDP [~ Rho-GTP
l GEF +
Belumosudil < (ROCK2
PLCy1 8.
STAT3 \/ \,[ STATS
Pstat3a) P stars

+ Cytokine production

v Proliferation

¥ Th17 cells

v Follicular helper T cells

A Treg cells

v Collagen/extracellular matrix production

Ruxolitinib
IFN-y, IL-6, IL-11, IL-2, IL-4, IL-7,
IL-12, !L-23, IL-27 IL-9, IL-15, IL-21
N e
[ NP
JAK1 l | !JAKZ JAK1 ! JAK3

7~

Ruxolitinib quolitini;

stat1/3)” > Pstari/3

'

STAT1/3
P P

STAT1/3 E
W] (P awer

v Cytokine production

v Proliferation

v Th17 cells

A Treg cells

v Collagen/extracellular matrix production

Zeiser R and Lee SJ, Blood 2022
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Clinical trials: Axatilimab

* Anti-CSF1 receptor monoclonal antibody, targets

macrophages "] -
* Phase 1/2 trial in chronic GVHD after >2 prior % m:
therapies o

«,\%\u o\u\ D &,ﬂxb\«\ o\@\ & o,@\ ‘},,g;\
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e Overall response at 6 months: 50% C

&

o
e Best overall response: 69% Organ Affected by cGVHD

Or

* Toxicities: I'LFTs, T CPK, fatigue, nausea, edema
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Patient-reported response is associated with

Im A, et al. Haematologica 2022

failure-free survival

5 year failure-free survival by Pt Perception of cGVHD at 6 months

among those failure free at 6 months
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NIH Chronic GVHD Consensus Guidelines 2020:
Ill. Treatment of Chronic GVHD

“..Initiation of systemic monotherapy of chronic GVHD without
glucocorticoids is the optimal setting in which to investigate the
clinical and biological impacts of an individual therapeutic agent.

Furthermore, successful minimization or elimination of
glucocorticoid use for initial treatment of chronic GVHD would

constitute a major accomplishment for the field. ”
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The best form of treatment is prevention
* GVHD prophylaxis: Post-transplant cyclophosphamide

* Graft engineering: Naive T-cell depletion
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Learning Objectives
There are 3 FDA-approved agents for chronic GVHD

Many clinical trials are ongoing evaluating additional
treatments and clinical settings

Talk with your physician about opportunities for clinical trials
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