Retrospective analysis on molecular characteristics and clinical outcome of pre-
CAR chronic Graft-versus-Host Disease after CAR-T19 or CAR-T BCMA treatment
for relapse of the hematological disease

Background

Saar Gill and Dietger Niederwieser

Hematopoietic cell transplantation (HCT) is an established treatment for patients with hema-
tological malignancies including B-cell neoplasia. The principles of HCT reside in killing the malignant cells
by a preparative regimen and by an immunological anti-tumor effect. Unfortunately, HCT may be associated
with acute and chronic alloimmune reactions against the host (Graft-versus-Host Disease (GvHD)), Chronic
graft-versus-host disease (cGvHD) remains the leading cause of long-term morbidity and mortality after
HCT and may affect different organs and its more severe form life-threatening. Human and animal studies
support the conclusion that the biology of cGvHD is complex and heterogenous, but B-cells, T-cells, mac-
rophages and regulatory cells are described to play a key role in this process (Figure 1) 1. Interventions
targeting these cells and their interactions have been successfully used in the treatment of steroid-resistant

cGVHD. Agents with regula-
tory approval for the treatment
of c¢GVHD include ruxolitinib
(JAK1/2 inhibition), ibrutinib
(BTK inhibition), belumosidil
(ROCK2 inhibition), and axatili-
mab (CSF1 receptor blockade).
Many other agents are used off-
label .23

B-cells have been shown to
have an important role in pre-
clinical murine cGvHD stud-
ies and in clinical human bi-
omarker studies 4. Based on
these, a single-arm open-la-
bel study with ibrutinib gained
regulatory approval in 2017.
A further B-cell targeting
strategy for cGvHD demon-
strated clinical responses in
steroid-refractory cGvHD us-
ing the anti-CD20 monoclo-
nal antibody (mAb) rituximab.
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Figure 1. Pathophysiological networks and targeted for ion and of cGVHD. FDA-approved drugs are highlighted within red bubbles. Ag,

antigen; AKT, Ak strain transforming; BAFF, B-cell activating factor; BAFF R, BAFF receptor; BCR, B-cel receptor; BLNK, B-cell linker; BTK, Bruton's Tyrosine Kinase; BTK/ITK,
Bruton's Tyrosine Kinase /IL-2 Inducible T-cell Kinase; CD, cluster of differentiation; FOXP3, forkhead box P3; HSP47, heat shock protein 47; INF-y, interferon gamma; ITK, IL-2-
inducible T-cell kinase; Jakinibs, Janus kinase inhibitors; JAKs, Janus kinases; LCK, lymphocyte-specific protein tyrosine kinase; NOTCH2, Neurogenic locus notch homolog
protein 2; NOTCH2 mAb, neurogenic locus notch homolog protein 2 mAb; PI3K, phosphoinositide 3-kinase; pSTATS, phosphorylated signal transducer and activator of

5; ROCK2, Rho coiled-coi protein kinase 2; STATS, signal SYK, spleen
TCR, T-cel receptor; TGF-f, transforming growth factor beta; Th, T helper; TNF-a, tumor necrosis factor alpha; Treg, T regulatory cell; VA-ip HSP47, vitamin A coupled fiposomal

and activators of

tyrosine kinase;

containing small interfering RNA (siRNA) against heat shock protein 47,

The overall responses to ruxolitinib?, belumosidil®, ibru-tinib*and axatilimab®’ in the pivotal
studies were 50%, 69% 67% and 70% respectively. Complete responses were infrequent. Thus, there is
still a high unmet medical need for more effective and specific treatment options for steroid-refractory

cGvHD.



Despite infrequent, relapses of the underlying disease occur during cGvHD and are treated
either with a second HCT or in B-cell malignancies with Chimeric Antigen Receptor (CAR-T) 19 or in mul-
tiple myeloma by CAR-T BCMA. These CAR-T cell therapies have transformed treatment of B-cell malig-
nancies and are used successfully in second line therapies of Non-Hodgkin Lymphomas, ALL and CLL in
adult and pediatric patients. These ex-vivo cell therapies have shown remarkable responses to patients
with advanced and refractory cancers even after relapses following HCT. Recently CAR-T cell therapy has
shown great promise in the treatment of patients with B-cell mediated autoimmune disease®.

The observations described above provide a solid rationale for testing CAR-T19 cells for the
treatment of cGvHD through killing of B-cells that are involved in initiation and perpetuation of cGvHD.
Successful treatment of autoimmune disease with similar pathophysiology and clinical appearance of
cGVHD represent a further rationale. In a first step we will collect retrospective information on patients with
chronic GvHD relapsing after HCT treated either with CAR-T19 (ALL, CLL, NHL) or CAR-T BCMA (multiple
Myeloma) for relapse. In case of positive results a prospective study is planned.

Hypothesis
CAR-T19 cell and CAR-T BCMA treatment will induce CR and resolution of their cGVHD in pediatric and
adult patients with relapse of their B-cell malignancy (including Multiple myeloma) and chronic GvHD.

Previous observation
An unpublished clinical observation reported a resolution of extensive cGvHD in a patient treated with
CAR-T19 for relapse of his B-cell malignancy after HCT (....).

Aim of the study
1. Role of CAR-T19 and CAR-T BCMA treatment on pre-CAR cGvHD in patients relapsing of their B-
malignancies (ALL, NHL, CLL).
2. peripheral blood mononuclear cells that were obtained and viably cryopreserved at pre- and post-
CART timepoints, if available, would be analyzed using single cell RNA sequencing to uncover un-
derlying biology of response or resistance.

Study type
Retrospective observational multicenter study

Inclusion criteria

Retrospective collection of worldwide information on adult and pediatric patients relapsing after alloge-
neic HCT with chronic GvHD and treated with CAR-T19 or CAR-TBCMA cells from the following registries:
EBMT, cIBMTR, APBMT, LABMT, EMBMT and singular institutions

Endpoints

Primary: Change in cGvHD by 24 weeks after CAR-T19 infusion using established response criteria
according to NIH consensus

Secondary: Overall survival after CAR-T infusion, failure-free survival (FFS), duration of response
(DOR), nonrelapse mortality (NRM), and malignancy relapse/recurrence, % full donor
chimerism, Overall response rate (ORR; complete response or partial response by Na-
tional Institutes of Health response criteria), Dosing of Immunosuppressive therapy

Study size:

We expect to include at least 10 patients and have biological material on at least 5 patients.

Collaboration agreement
A collaboration agreement will be signed between WBMT and society/centers




Publication policy

Results will be published according to the number of patients in one (combined) or two (clinical and la-
boratory) manuscripts. Every center entering a patient will have one author/patient in alphabetical order
between the second and last author. For the clinical part we suggest Niederwieser first and Gill last (or
opposite). For the laboratory work to be determined otherwise result included in the main paper.

Saar Gill Dietger Niederwieser

Appendix A: Response criteria for cGvHD will be collected according to the NIH consensus®
Appendix B: Crf



Measuring therapeutic responses in cGvHD®

CHRONIC GVHD ACTIVITY
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CHRONIC GVHD ACTIVITY ASSESSMENT- CLINICIAN (FORM A)

SCORE 0 SCORE 1 SCORE 2 SCORE 3
SKIN No BSA 1-18% BSA 19-50% BSA >50% BSA
involved
GVHD features to be scored
by BSA:

Check all that apply:
Maculopapular rash /
erythema

Lichen planus-like features

Sclerotic features

Papulosquamous lesions or|

ichthyosis
Keratosis pilaris-like

Abnormality present but explained entirely by non-GVHD documented cause (specify):

SKIN FEATURES
SCORE:

No sclerotic
features

Superficial

sclerotic features “not
hidebound™ (able to
pinch)

Check all that apply:

Deep sclerotic
features
“Hidebound”
(unable to pinch)
Impaired mobility
Ulceration

If skin features score = 3, BSA% of non-moveable sclerosis/fasciitis

How would you rate the severity of this patient’s skin and/or joint tightening on the following scale, where 0 is not at all
severe and 10 is the most severe symptoms possible:

0 1 2 3 4 5 6 7 8 10
Symptoms Most severe
not at all severe symptoms possible
EYES No symptoms Mild dry eye Moderate dry eye Severe dry eye
symptoms symptoms not symptoms partially symptoms

affecting ADL affecting ADL significantly
(requirement of (requiring lubricant affecting ADL
lubricant eye eye drops > 3 x per (special eyeware to
drops < 3 x per day or punctal plugs), relieve pain) OR
day) WITHOUT new unable to work

vision impairment due

to KCS

because of ocular
symptoms OR loss
of vision due to
KCS

Abnormality present but explained entirely by non-GVHD documented cause (specify):

LUNGS
No symptoms Mild symptoms Moderate symptoms Severe symptoms
(shortness of (shortness of breath (shortness of breath
breath after after walking on flat at rest; requiring 0,)
climbing one ground)
flight of steps)

Abnormality present but explained entirely by non-GVHD documented cause (specify):




ADL

SCORE 0 SCORE 1 SCORE 2 SCORE 3
JOINTS AND FASCIA No symptoms Mild tightness of Tightness of arms or Contractures WITH
arms or legs, normal | legs OR joint contractures, | significant decrease of
or mild decreased erythema thought due to | ROM AND significant
range of motion fasciitis, moderate limitation of ADL
(ROM) AND not decrease ROM AND mild | (unable to tie shoes,
affecting ADL to moderate limitation of | button shirts, dress self

etc.)

Abnormality present but explained entirely by non-GVHD documented cause (specify):

Shoulder
1 (Worst)

Elbow
1 (Worst)

Wrist/finger
1 (Wo;t)

Ankle

2 3

4 5 6
EPREE
oy

4 (Normal)

Abnormality present but explained entirely by non-GVHD documented cause (specify):

7 (Normal)

7 (Normal)

7 (Normal)

O Not done

QO Not done

O Not done

QO Not done




FORM B Today's Date: MR#/Name:

CHRONIC GVHD ACTIVITY ASSESSMENT-PATIENT SELF REPORT

1. Overall, do you think that your chronic graft versus host disease is mild, moderate or severe?
1= mild

2=moderate

3=severe

2. Please circle the number indicating how severe your chronic graft versus host disease symptoms are, where 0 is cGvHD
symptoms that are not at all severe and 10 is the most severe chronic GvHD symptoms possible.

0 1 2 3 4 5 6 7 g 8 9 10
cGvHD symploms Most severe cGvHD
not at all severe symptoms possible

3. Compared to a month ago, overall would you say that your cGvHD symptoms are:

+3= Very much better
+2= Moderately better
+1=A little better

0= About the same
-1=A little worse
-2=Moderately worse
-3=Very much worse

Symptoms
Please rate how severe the following Not As Bad As You
symptoms have been in the Present Can Imagine
days. Please fill in the circle below from 0
(symptom has not been present) to 10 (the
symptom was as bad as you can imagine it | 0 1 2 3 4 & 6 7 8 9 10
could be) for each item.
Your skin itching at its WORST? (o] (o} (o] (o] (o] (o] o (o] (o] (e] (o]
Your skin and/or joint tightening at [o} (o] (o} o} (e} (o) (o] (0] (o} o} 0
their WORST?
Your mouth sensitivity at its WORST? (o] (o} (o] (o] (o} (o} (o] (o} (o] (o] (o]
Your genital discomfort at its WORST? o] (0] (o] (o] (o] (o} o] (o} o (¢] (o}
(Women ~ vagina, vulva, or labia)
(Men — penis)
Eyes What is your main complaint with regard to your eyes?

Please rate how severe this symptom is, from 0 (not at

all severe) to 10 (most severe):

01 2 3 4 5 6 7 8 9 10
ient Global Ratings:




endix B
Summary of Crf

A

cGvHD after CAR-appearance
or resoltuion
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worldwide network

row transplantation

WBMT, c/o Blutspende SRK Schweiz AG, Waldeggstrasse 51, CH-3097 Liebefeld, Switzerland

TO WHOM IT MAY CONCERN

January, 2026

Re: “Clinical outcome of chronic Graft-versus-Host Disease after
CAR-T19 or CAR-T BCMA for hematological relapse”
by Saar Gill and Dietger Niederwieser

This is to confirm that the WBMT is conducting a retrospective study on clinical
outcome of chronic Graft-versus-Host Disease following CAR-T19 or CAR-TBCMA
treatment for hematological relapse. The PI of the retrospective analysis are Gill Saar and
Dietger Niederwieser. Information on patients treated on different sites worldwide will be
collected in anonymized form and analyzed by the PI. The sites can only see their one and
the aggregated data.

Sincerely

Voo Wi

Vera Hekler
Executive Officer
vera.hekler@wbmt.org

Damiano Rondelli
President WBMT

for blood and marrow transplantation
NGO in official relations with the World Health Organization (WHO)
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