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What’s in a hame?



Graft versus Host Disease

Graft-versus-host disease (GvHD) refers to a
caused by the response of transplanted
donor allogeneic cells to histocompatibility antigens
expressed on tissues of the transplantation recipient.



Physiopathology of acute GVHD
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Zeiser R et al. NEJM, 2017.



Hepatitis

TYPICAL

aGvHD manifestations :

* Gl: anorexia with
weight loss, nausea,
vomiting, and
diarrhea

e Skin: inflammatory
maculopapular
erythematous skin
rash

e Liver: elevated
bilirubin

* Emerging evidence indicates that non-classical target organs

can be targeted in acute GVHD.

* There is a need to develop a consensus for their diagnosis

and treatment.

Non-classical acute GVHD
target organs

Classical acute GVHD -
target organs // }

[ Skin

Intestines

~—

j\ Ovaries / Testes
’ - -

CNS

| Lymph nodes J

Thymus
Lungs

Kidney

Bone marrow

Zeiser R et al. Blood, 2021.



Preventing GVHD



GVHD — prevention

Cytokine-receptor
agonists (anti—
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interleukin-6R, anti-TNF-R)
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Prevention of GVHD typically
relies on a combination of a
calcineurine inhibitor (during 3-6
months) with a short course of
either MTX or MMIF.

Anti-thymoglobuline (ATG) or
Alemtuzumab can also be used in
addition.

More recently, High dosis post
transplant Cyclophosphamide
(PTCY) has also been used.

(In vitro Depletion of T cells of the
graft is also an option.)

Zeiser R et al. NEJM 2017.
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A Adjusted GVHD-free, Relapse-free Survival
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PTCY vs ATG
MUD in Europe

Better OS 73.1% vs. 65.9%; p = 0.001, HR 0.82
Less NRM 12.1% vs. 16.4%; p = 0.016, HR 0.72.
Less Relapse 22.8% vs. 26.6%; p = 0.046; HR 0.87
Less cGVHD 28.4% vs. rATG 31.4%; p =0.012; HR 0.77

PTCY n=1039; ATG n=7725

Non-Relapse Mortality

Overall Survival

Relapse Incidence

— [ATG

Progression-Free
Survival

GVHD-Free,
Relapse-Free Survival

Penack et al, Leukemia 2024 May;38(5):1156-1163.



PTCY vs ATG
MMUD in Europe

Better OS 65.7% vs. 55.7%; p < 0.001, HR 0.77
Less NRM 18% vs. 24.9%; p = 0.028, HR 0.74.
(relapse & GVHD idem)

PTCY n=583; ATG n=1540

Non-Relapse Mortality

— TATG
| s
i PTC y
Overall Survival Progression-Free
Survival
| !
| |
Relapse Incidence GVHD-Free,

Relapse-Free Survival

Penack et al, Blood Cancer J 2024 - 15;14(1):45



PTCY vs ATG

Cumulative Incidence

Matched siblings in Europe

o

Non-Relapse Mortality

5% 100%
f L

50%
s

rATG

PTCy

T
00 05 10 5 20
‘Time from 2nd transpiant (years)

3986 3600 2446 2260 2024 1704 1847 141 1314 1188
1019 941 685 645 575 455 408 2 £ 308

Progression-Free

Overall Survival Survival

100%
s

5%
'

Less Relapse 26.2% vs. 32.8%; HR 0.78, p = 0.003

5%

Survival probabaty
50%
L

(0S, NRM & GVHD idem)

0%
'

PTCY n=1069 ; ATG n=4140

%%
L

Cumulative Incidence
25% 0%

0%
'

7% 100 %

;:K

100%
L

{.
s 87
H
a
2
g..
T T 0s 10 15
00 0s 10 5 20
Time from 2nd transplent (years) m:t“&‘f‘i‘wm_(?m 88
140 3245 276 822 2157 1981 19 a1 741 s e 15 ass i W2 a4 e
1069 101 84 789 676 543 485 444
GVHD-Free,
Relapse Incidence Relapse-Free Survival
*
5
24
£
"
5
%; @
> = - = = *
00 0s 10 15 20 o'n ols |Io 1’5 z‘o

‘Time trom transpiant (years)
we el 3979 3331 2485 1B 1907 1650 420 1269 1147 1087 950
o %8 1032 882 654 574 529 465 359 315 2% 273 243

Penack et al, Leukemia 2025: 1503-1511

0 202 04 1847 1415
575 455 408 2



Physiopathology of chronic GVHD
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Classic or late
aGvHD

* Gl: anorexia with weight loss, nausea, vomiting,
and diarrhea

e Skin: inflammatory maculopapular erythematous
skin rash

* Liver: elevated bilirubin

Overlap
cGvHD

Classic cGvHD

cGvHD manifestations meeting

NIH 2014 diagnostic criteria:

e Skin, nails, scalp, and body hair
*  Mouth

C Eyes

* Genitalia

*  Esophagus

g Lungs

*  Muscles and fascia

Schoemans HM, et al. Bone Marrow Transplant. 2018;1401-15



You’'re not sure how to
evaluate cGVHD?
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Skin

Mouth
Eyes
Genitalia
Gl Tract
Liver
Lung

Muscles,
fascia, joints

Diagnostic Signs of chronic GvHD

NO BIOPSY needed

Poikiloderma, lichen planus-like, morphea-like, lichen sclerosus-like,
sclerotic features

Lichen planus-like

Lichen planus-like, lichen sclerosus-like

Esophageal web, strictures or stenosis in esophagus
Bronchiolitis obliterans (BOS) with positive lung biopsy

Fasciitis, joint stiffness or contractures sec. to fasciitis or sclerosis

Jagasia MH, Greinix H et al, BBMT 2015;21:389-401



Distinctive Signs of chronic GvHD

Skin
Mouth
Eyes
Genitalia
Gl Tract
Liver
Lung

Muscles,
fascia, joints

BIOPSY or other
objective test required

- -

Hypo/Hyper pigmentation, alopecia ...

Hyper keratosis, Sicca, ...
Sicca, ...

Ulcerations, ...

Increased liver enzymes (AP and/or ALT) or bilirubine, ...

Impaired lung function with signs of BOS, ...

Myositis, ...

Jagasia MH, Greinix H et al, BBMT 2015;21:389-401



GVHD of the lungs - BOS
Bronchiolitis Obliterans Syndrome

Peribronchial proliferation between epithelium and smooth muscle

Airtrapping =2 Obstruction

AJR 2012;199:581-587.



Bronchiolitis Obliterans Syndrome

/
* FEV1<75% of predicted with >10% decline over less than 2 years.

* FEV1/FVC < 0.7 or the fifth percentile of predicted.

Q Absence of respiratory tract infection. A&& TU:H F& E E /

@[ﬁ]@ of the 2 supporting features of BOS

« Evidence of Air trapping by expiratory CTor small airway thickening or
bronchiectasis by HR-CT OR

« Evidence of air trapping by PFTs: RV >120% of predicted OR RV/TLC elevated outside
the 90% Cl

Jagasia MH et al, BBMT 2015;21:389-401



BOS is associated with high mortality
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Palmer J et al. BBMT 2014,20:337-44
Abedin et al. Biol Blood Marrow Transplant. 2015 Jun;21(6):1127-31.



Classic or late
aGvHD

aGvHD manifestations limited to:

* Gl: anorexia with weight loss, nausea, vomiting,
and diarrhea

e Skin: inflammatory maculopapular erythematous
skin rash

* Liver: elevated bilirubin

Undefined other
cGvHD
Atypical signs and symptoms of

alloreactivity falling outside the
classical diagnostic criteria

Overlap
cGvHD

Classic cGvHD

cGvHD manifestations meeting

NIH 2014 diagnostic criteria:

e  Skin, nails, scalp, and body hair
e  Mouth

C Eyes

* Genitalia

*  Esophagus

g Lungs

*  Muscles and fascia

Schoemans HM, et al. Bone Marrow Transplant. 2018;1401-15



Atypical ‘other GVHD’

Suspected Atypical Chronic GVHD Organs and Manifestations

CNS Cognitive Deficits, Meningoencephalitis, Demyelinating
diseases, CNS vasculitis™

IPNS Neuropathy, Myasthenia gravis I

|LUNGS COP*, Non-specific Interstitial Pneumonia’, PPFE’

SEROSITIS Percardial effusion®, Pleural effusion®, Ascites™

~

L

RENAL Proteinuria®, Nephrotic Syndrome*, Tubular, Glomerular,
or Interstitial disease ™, Vascular disease™*

|7

lMSK Edema, Muscle cramps, Arthralgia, Arthritis, Myositis

I IMMUNE MEDIATED CYTOPENIAS AIHA, ITP, AIN |

A

P

2

NIH Defined Chronic GVHD Target Organs and Manifestations

I EYES Dry eyes, Keratoconjunctivitis Sicca, Punctate Keratopathyl

MOUTH Lichen Planus-Like Features
Ulcers, Xerostomia

LUNGS Bronchiolitis Obliterans or Bronchiolitis Obliterans

Syndrome
| GI Esophageal web, stricuture or stenosis |
GU Lichen Planus or Lichen Sclerosus-Like Features

Females: Vaginal Scarring or Clitoral/Labial Agglutination
Males: Phimosis or Urethral/Meatus Scarring or Stenosis

Y

SKIN Poikiloderma, Sclerotic Features, Lichen-Planus, Morphea,
or Lichen-Sclerosus-like Features
Depigmentation, Papulosquamous Lesions

MSK Fasciitis, Joint Stiffness, or Contractures due to fasciitis or
sclerosis

Cuvelier et al. TCT 2022; 426-445



Treating GVHD



Hepatitis

Glucksberg et al, Transplantation; 295-304

Przepiorka D et al, BMT 1995; 825-828
Rowlings PA et al. Br J Haematol 1997; 855-864

Harris et al, BBMT 2016; 4-10

Schoemans et al, BMT 2018; 1401-1415

Organ Severity : Meodified |

Stage 3 I Glucksbergor

I
acute GvHD Original Glucksberg™ :"I{eystone criteria” : IBMTR®
Skin ! . I
0 norash
1 Rash <25% of BSA
2 Rash 25% to 50% of BSA
3 Rash >50% of BSA
:Generalized erythroderma (>50%

4 Generalized erythroderma with bullous formation | BSA) plus bullous formation and

I desquamation >5% of BSA

Total serum bilirubin < 34 pmol/L (<2.0mg/dL) |

0 or AST/SGOT 150-750 1U : Total serum bilirubin = 34 pmol/L {<2.0mg/dL)
1 Total serum bilirubin 34-50pumol/L (2.0 to 3mg/dl )
2 Total serum bilirubin 51-102 pmol/L{3.1to 6mg/d )
3 Total serum bilirubin 103-255 pmol/L (6.1 to 15mg/ L)
1 Total serum bilirubin =255 pmol/L {(=15mg/dL)
no persistent nausea with | no or intermittent® anorexia or

0 NA ihistologic evidence of GvHD in; e

I the stomach or duodenum ! nausea or vomiting

| persistent nauseawith | . " ;
1 NA thistologic evidence of GWHD ir lpersm‘tent anorexia ornausea of

vomitin
' the stomach or duodenum ' 8

I

Diarrhea <500 mL/day

0 Diarrhea <500 mL/day jor <3 episodes/day for adults*#*®
. | Diarrhea 500-999 mL/day
! Diarrhea >500 mL/day :or 3-4 episodes/day for adults*#
. | Diarrhea 1000-1500 mL/day
2 Diarrhea >1000 mL/day !or 5-7 episodes/day for adults***
. | Diarrhea >1500mL/day
3 Diarrhea >1500 mL/day lor >7 episodes/day for adults®* °
: : Severe abdominal pain
. 1 severe abdominal pain || with/withoutileus or grossly
4 Diarrhea >2000 mL/day : with/without ileus :blnndy stools (regardless of stool
| volume)

Karnofsky

index

>30% NA
<30% I NA




Acute overall GvHD scoring (I-IV) — MIAGIC

NONE
| Mild 1or2 0 0
Il Moderate 3 1 1
lIl Severe - 20or3 20or3
IV Life 4 4 4

threatening

Hepatitis

Harris et al, BBMT 2016
Schoemans et al, BMT 2018; 1401-1415



First-line Therapy of Acute GvHD — grade |

Acute GVHD

Grade |9

(skin 1-2, <50% BSA
non-bullous rash only)

—

FIRST-LINE THERAPYT

Continue

or consider
restarting original
immunosuppressive
agent

and

Topical steroids
(skin-directed)3:
until resolution of
rash

or

Observe if
asymptomatic or if
rash is stable

i
EEF'}.&;" of Taper immunosuppressive
{symptL:'n mgly sh) agent as clinically feasible
_ Clinical triall
No response’ = |or
Continue topical steroids (skin-directed)3:"

Progression toward grade II°
andlor

~|—= See Acute GVHD Grade lI-IV (GVHD-3)
Symptomatic (ie, pruritus)’

NCCN Guidelines Version 3.2025



First-line Therapy of Acute GvHD — grade |-V

Acute
GVHD
Grade II-IV

—

Continue or consider
restarting original
immunosuppressive
agent (or escalate
dose to achieve
therapeutic

blood level if

GVHD developed
during tapering of
immunosuppressive
therapy)

FIRST-LINE THERAPY

Clinical trial’

or

Systemic corticosteroids *

topical steroids®/

* Upper Gl only:
0.5-1 mg/kg/day
methylprednisolone (or
prednisone dose equivalent)
+ topical steroids!

» Skin/lower Gl/liver:
1=2 mg/kg/day
methylprednisolone™ [or
prednisone dose equivalent)
+ topical steroids? (consider
1 mglkg for grade Il)

or

Consider sirolimus for

standard-risk acute GVHD"

Taper steroids
Response® —|as clinically
feasibleP

Mo response!
(steroid-refractory disease)

" Standard-risk acute GVHD as defined by clinical risk score and biomarker
status cf CTN1501 trial: Pidala J, et al. Blood 2020;135:97-107.

ADDITIONAL
THERAPY

Clinical triall

or

Addition of
systemic agent to
corticosteroids with
steroid taper as
clinically feasibleP
See Suggested
Systemic Agents for
Steroid-Refractory

GVHD (GVHD-E)

NCCN Guidelines Version 3.2025



Proposed terminology for Steroid response

Refractoriness or Resistance  Progression within 3-5 days
of therapy onset with > 2mg/kg/day of prednisone

OR
Failure to improve within 5-7days of treatment
initiation

OR

Incomplete response after more than 28 days of
immunosuppressive treatment including steroids

Dependence Inability to taper prednisone below 2mg/kg/day
OR
Recurrence of GVHD activity during steroid taper

Intolerance Emergence of unacceptable toxicity due to the use of corticosteroids

Schoemans et al, BMT 2018;1401-1415



Steroid refractory acute GVHD treatment
Il consider a clinical Trial !!!!

Ruxolitinib™ (Zeiser et al NEJM 2020)

Alemtuzumab

Alpha-lantitrypsin (AAT) Selection of agent based on:
Anti-Thymoglobulin (ATG)

Basiliximab Institutional preference
Calcineurine inhibitors Physician experience
Etanercept Toxicity profile
Extracorporeal photopheresis (ECP) Effect of prior treatment
Fecal transplantation Drug interactions
Infliximab Accessibility

mTor inhibitors (sirolimus, ...) Patient tolerability
Mycophenolate mofetil
Pentostatin
Tocilizumab

Penack, Lancet Hematology 2024
* FDA approved for GVHD treatment NCCN guidelines, 2025.



Te NEW ENGLAND JOURNAL of MEDICINE

Ruxolitinib for Glucocorticoid-Refractory Acute GVHD

PHASE 3, MULTICENTER, RANDOMIZED, OPEN-LABEL TRIAL

309 Patients .| Ruxolitinib gaK inhibitor) Best Available
with grade II-1IV (10 mg twice daily) Ther apy
glucocorticoid-refractory T

acute graft-versus-host
disease

i

%

nENNn 3{ PTAAERAARNE RN RN NRND

SrayS
Partial or complete 629 399,
0] 0]
response at day 28 Odds ratio, 2.64; P<0.001

Thromboéytopenia
18%

Ruxolitinib significantly improved efficacy outcomes as compared with

Treatment-associated
adverse reaction 339,

best available therapy

R. Zeiser et al. 10.1056/NEJMoal917635 Copyright © 2020 Massachusetts Medical Society

et



New therapies for aGVHD

APC
CD80/CD86

Abatacept (Cl.A-4 Ig

Ruxolitinib (JAK1/JAK2)
Itacitinib (JAK1)

T-ONl proliferation «— S6K/4E-BP1 «—— mTOR T 1| Tociizumab
iroli -
Vedolizumab | Slrchrue g,..-—-'v
Natalizumab | | Donor T Cell T Y
=11

G\ e

ES
BET inhibitor .

Nucleus 7" Begelomab

Microbiotherapy

AAT m_Tuft Cell
IL-22

hCG/EGF

W
\0000"
| /
®

Enterocyte %
@ mmunomodulation/Epithelial Repair

Apraglutide
par-
.« o
o %e ¢ o Protect &
L4 l Regeneration

Intestinal Epithelium

Paneth Cell

Current Opinion in Immunclogy

Ye et al, Curr Opnion Immunol 2025




Shulman et al. Am J Med. 1980; 204-17
Lee et al. BBMT. 2003; 215-33

Filipovich et al. BBMT 2005; 945-56
Jagasia et al. BBMT 2015; 389401

et

Original Seattle Criteria®*  Revised Seattle Criteria®?

based on either the presence of specific
signs or signs
accompanied by additional confirmation (e.g.

NA NA biopsy or other objective diagnostic test) in at
least one target organ (skin & appendages,
mouth, eyes, genitalia, esophagus, lungs and
muscles & fascia)
Limited
AND/OR
Limited Ilrirr-l‘:riclivement no more than two organs
Limited AND/OR OR Mild with a score® of 1, except
limited involvement forlung
syndrome (eyes, mouth,
vagina)
. I
Generalized . any F:ther sev.erltv sco.rmg
involvement AND/OR Moderate not included in the rmld or
_ major severe categories
Generalized complications AND/OR
involvement AND/OR P .
. S involved
major complications . .
{more than two, including
) AND/OR o
Extensive . nails'), the presence of
an isolated syndrome skin / or
of the eyes, mouth at least one organ with a
AND/OR . ' Severe score* of 3lora lu ng sco re;l
. obliterans,
any organ involvement

(<60%
Karnofsky-Lansky index) ol
%

Iof 2




cGVHD scores according to NIH criterio

/, errr]wor’roms Symptoms Symptoms
No problem vbli’rhlgu’r impacting ¢ resulting in
W ADL disability

Il Based on consensus opinion and not on empiric data !!



cGVHD scores according to NIH criterio

# OF ORGANS

1 Score 1
2 Score 1
3

=1 or 2 organs (but not lung) with maximum Score 1

MODERATE = Lung Score 1 or 2 three organs at Score 1 or at least one organ at Score 2
SEVERE = Lung Score 2 or Score 3 in any organ



Systemic Treatment of moderate/severe cGvHD

FIRST-LINE THERAPY ADDITIONAL THERAPY

Clinical trial'
or

Continue or consider restarting original Response!
immunosuppressive agent

Taper steroids as
clinically feasibleP

and/or

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

+

P - J
Topical steroids as clinically indicated® grllmcal trial

|and/or —+  Noresponsel Addition of systemic agent to

I— Inhaled steroid! £ azithromycin" for lung | (steroid-refractory disease) — | corticosteroids with steroid taper

, involvement"'" (eg, FAM [fluticasone, as clinically feasibleP
azithromycin, and montelukast]) | See Suggested Systemic Agents for

Steroid-Refractory GVHD (GVHD-E)

| _ —  _ — N

NCCN guidelines, 2025



Proposed terminology for Steroid response

Refractoriness or Resistance  Progression within 3-5 days Progression
of therapy onset with > 2mg/kg/day of prednisone while on prednisone at > 1mg/kg/day for
OR 1-2 weeks
Failure to improve within 5-7days of treatment
initiation OR
OR
Incomplete response after more than 28 days of Stable disease while on prednisone at 2
immunosuppressive treatment including steroids 0.5mg/kg/day for 1-2 months
Dependence Inability to taper presone below 2mg/kg/day Inability to taper prednisone below
OR 0,25mg/kg/day in at least 2 attempts
Recurrence of GVHD activity during steroid taper separated by 8 weeks
Intolerance Emergence of unacceptable toxicity due to the use of corticosteroids

Schoemans et al, BMT 2018:1401-1415



Steroid refractory chronic GVHD treatment

1l consider a clinical Trial !!11
Ruxolitinib* (Zeiser et al NEJM 2021)

Ibrutinib*
Belumosudil*®

Axatilimab* Selection of agent based on:

Abatercept
Alemtuzumab
Calcineurine inhibitors

Institutional preference
Physician experience

Toxicity profile

Etanercept

Extracorporeal photopheresis (ECP) Effect of prior treatment
Hydroxychloroquine Drug interactions
Imatinib Accessibility
Interleukin-2 Patient tolerability
Methotrexat

mTor inhibitors
Pentostatin

Rituximab Penack, Lancet Hematology 2024

* FDA approved NCCN guidelines, 2025



Te NEW ENGLAND JOURNAL of MEDICINE

Ruxolitinib for Glucocorticoid-Refractory Chronic Graft-versus-Host Disease

/’P\’\ = G = \ S — <
@@ ® ..

Ruxolitinib 1nvestigator’s

g $. 10 mg twice (= choice of therapy

329 Patients who had undergone: daily (control)
allogeneic stem-cell transplantation

and had glucocortncond-reﬁ'actory , ~
- or-dependentGVHD (N=165) (N=164)
49.7% 25.6%
(82 patients) (42 patients)
OR, 2.99; P<0.001

Ruxolitinib showed superior efficacy over control but led

to a higher incidence of grade 23 thrombocytopenia and anemia

R. Zeiser et al. 10.1056/NEJMoa2033122 Copyright © 2021 Massachusetts Medical Society

Zeiser et al, NEJM; 1800-1810



Take home message



Take home message

Prevent it

Be KIND, ALWAYS. ., B
Jm= ' EVERYONE YOU []
MEET iSFIGHTING
A BATTLE Yov KNOW
T NOTHING ABOUT..

Recognize it early
Score it (Belgian flag & SMMuGGLLE)

Treat grade II-1V or moderate/severe GVHD
with Steroids = Ruxo ...

Beware of highly morbid forms

(sclerosis, dry eyes and lungs)
Think of supportive care & impact on QoL o — -

(even in mild GVHD)



Top references GVHD

Physiopathology
» Zeiser et al 2017 https://pubmed.ncbi.nlm.nih.gov/29171820/ (acute)
e Zeiser et al 2017 https://pubmed.ncbi.nlm.nih.gov/29281578/ (chronic)

Diagnosis and scoring
* Schoemans et al 2018 https://pubmed.ncbi.nlm.nih.gov/29872128/ (summary of recommendations)
» Kitko et al https://pubmed.nchi.nim.nih.gov/33839317/ (early recognition)
* Cuvelier et al https://pubmed.ncbi.nlm.nih.gov/35662591/ (atypical GVHD)

Prophylaxis & Treatment recommendations
* Penack et al 2020 https://pubmed.ncbi.nlm.nih.gov/32004485/ (European guidelines)
* Penack et al 2024 https://pubmed.ncbi.nlm.nih.gov/38184001/ (European guidelines)
* NCCN 2023 https://www.nccn.org/professionals/physician gls/pdf/hct.pdf (US guidelines)

* QoL
e Pidala et al 2010 https://pubmed.ncbi.nlm.nih.gov/21355084/
* Kurosawa et al 2017 https://www.sciencedirect.com/science/article/pii/S1083879117305207
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