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Study design and population

Aim: to compare the leukemia-free survival (LFS) and other outcomes between TCR af and
PTCY approaches in pediatric haplo-HSCT recipients treated in EBMT centers.

Retrospective, multicentric, registry-based study on behalf of the EBMT Pediatric Disease
Working Party

Inclusion criteria

: Primary objective

2 @@ »  First allogeneic HSCT for ALL or AML To compare the 4-year leukemia-free survival (LFS)
. Age at HSCT<18 ys

Haploidentical related donor with ap-TCD or PTCY as T-cell

depletion approach

Year of HSCT: January 2010-December 2022
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* Haplo-HSCT with a T-cell depletion strategy other than aB-TCD or

PTCY
I'I' g | * Graft from multiple donors
i ; * Haplo-HSCT as a second allograft

Main secondary objective

* 4-y overall survival (OS)

* 4-y GvHD-free/relapse-free survival (GRFS)

* 4-y cumulative incidence of relapse (CIR)

= 4-y cumulative incidence of non-relapse mortality (NRM)
» Time to neutrophil and platelet recovery

« Incidence and severity of acute GvHD (aGvHD)

+ Incidence and severity of chronic GvHD (cGvHD

HEBMT26




Patients and methods

N=1071 : sites:t:?z s
AML 375, ALL 696 countries:

aB T-and CD19+-cell depletion

N=541

I
Exact matching

Propensity score matching
. Disease 1:1 pair match analysis e Patient age and sex
Donor sex

(AML/ALL) 1

Lansky/Karnofsky score
TBI Y/N

DRI*

Transplant year

Disease Status
(CRY/N)

Pair-matched population

N=506

Disease Risk Index, (Armand P, Blood 2012)



Relapse and non-relapse mortality incidence
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4-y relapse incidence

p=0.35

— Alpha-Beta TCD: 35.3 (95% Cl 29.4-41.3)

= PTCY: 38.7 (95% Cl 32.5-44.9)

Pair-match population: 37.1 (95% Cl 32.7-41.4)

Years from transplant

253 185 146 129 118 109 100 88 84
253 166 134 116 106 95 89 78 62

Cumulative Incidence

4-y non-relapse mortality

-~ Alpha-Beta TCD: 10.3 (95% CI| 6.9-14.6)
=  PTCY: 16.4 (95% CI 12.1-21.3)

Pair-match population: 13.4 (95% CI| 10.5-16.5)

Years from transplant

253 185 146 129 118 109 100 88 84 67
253 166 134 116 106 95 89 78 62 53
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Acute, chronic and extensive-chronic GvHD incidence

Day 100 grade Ill-IV aGvHD 4-y cGvHD 4-y extensive cGvHD

p=0.02 p=0.001 i p=0.003

—— Alpha-Beta TCD: 7.2 (95% Cl 4.5-10.9)
— PTCY: 13.1 (95% CI1 9.2-17.6)

—— Alpha-Beta TCD: 10 (95% CI 6.6-14.2)
= PTCY: 20.9 (95% CI 15.9-26 4)

— Alpha-Beta TCD: 10 (95% CI 6.6-14.2)
— PTCY: 19.5 (14 6-25)

Cumulative Incidence
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Pair-match populaticn: 10.1(95% CI 7.7-13) Pair-match population: 15.3 (95% C1 12.2-18.7) Pair-match population: 14.6 (11.6-18)




Overall and leukemia-free survival

4-y overall survival 4-y leukemia-free survival

Survival probability

>
=
o
©
o
o
e
a
©
£
=
=
0

Pair-match population: 55.7 (95% CI 51-60.1)

Pair-match population: 49.6 (95% Cl 45-54)

— Alpha-Beta TCD: 58.5 (95% CI 51 9-64.6)

— Alpha-Beta TCD: 54.4 (95% CI 47 9-60.4)
—— PTCY: 52.8 (95% CI 46.1-59.1)

B
Daria P« o
c Years from transplant
253 209 172 152 135 123 109 95
Ifql‘ 53 193 161 1 115 106 95

— PTCY: 44.8 (95% CIl 38 4-51)

2 3

Years from transplant

120 118 109 100

134 116 106 95 89 78

HEBMT26 EBMT
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Graft and relapse-free survival

4-Y GRFS
p<0.001

== Alpha-Beta TCD: 46.7 (95% CI 40.3-52.8)

= PTCY: 30.8 (24 8-36.8)
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Pair-match population: 38.8 (95% C| 24.8-36.8)

2 3

Years from transplant

251 162 123 108 99 91 83
244 123 9N 79 70 65 59

EBMT



Cause of death

Relapse (%) 129 (62.9) 66 (70.2) 63 (56.8)
GVHD 12 (5.9) 3 (3.2) 9 (8.1)
Infection 29 (14.1) 10 (10.6) 19 (17,1)
Graft failure 7 (3.4) 2 (2.1) 5 (4.5)
Secondary HLH 1 (0.5) 1(1.1) 0

TMA 7 (3.4) 6 (6.4) 1(0.9)
VOD 7 (3.4) 2 (2.1) 5 (4.5)

Other HSCT 13 (6.3) 4 (4.3) 9(8.1)
related

missing 10 6 4



Multivariable analysis (Cox Model)

Reference: TCRaf/CD19 depletion (95% Cl)

Leukemia-Free Survival= H—l 1.02-1.67

vHD/Relapse-Free Survival = — 1.23-1.89
Non-Relapse Mortality - | 1.15-3.05
Grade llI-IV acute GvHD - | 1.09-3.02
Chronic GvHD - : | 1.41-3.94

Extensive Chronic GvHD < 1.30-3.67

HR (95% CI)
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The problem - graft survival
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2018 Naprtcs report Andrews W et al., 2017

H#EBMT26 EBMT




Historical perspective / the goal

Immune Tolerance:

- acceptance of the donor graft

- rejection of third-party grafts

- specific unresponsiveness of recipient
Immune cells to donor alloantigens without
Immunosuppressive treatment

HEBMT26




Mechanisms of tolerance

Recipient
Preconditioning
and Cell
Transfer

Chimerism Central Tolerance

: Negative selection of
Co-Existence of host i
and donor HSCs newly developing host-
and donor-reactive T cells

Peripheral
Tolerance
Deletion of reactive ( Acceptance
clones of

Donor-derived Ty | solid organ graft
I

Reviewed in Ohm B et al., Seminars in Immunopathology 2025
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The study

- Retrospective
- Aim: what can we learn from available «real-world» data?
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Study cohort

M/F 21/9 70%/30% Sequence
, HSCT -> SOT 9 30%
Median age at SOT -> HSCT 21 70%
first transplant 6.1 4.6-11.1
(y) Donor (HSCT:SOT)
Courtry Same 12* 40%
I 0,
ftaly 5 50% Different 18 60%
Spain 10 33.3% * 6 kidneys and 6 liver
UK 10 33.3%
Germany 4 13.3%
SOT
Kidney 7 23.3%
Liver 20 66.6%
Multivisceral 3 10%




Indications to transplant

Indication to SOT Number Indication to alloHSCT Number
Liver hepatic failure due to nonAtoE- 11 aplastic anemia 13
viral hepatitis
hepatic failure due to 1 acute leukemia 6
adenovirus
hepatoblastoma 4 Hodgkin lymphoma 1
autoimmune hepatitis 1 Shwachman-diamond syndrome 1
alpha-1 antitrypsin deficiency 1 hemophagocytic lymphohistiocytosis 1
liver failure due to secondary 1 severe combined immunodeficiency 1
HLH
iron overload 1 beta-thalassemia 1
Kidney ESRD due to TMA 2 concomitantto favor immune tolerance 6
interstitial nephritis 2
glomerular sclerosis 1
glomerulonephritis 1
SIOD 1
Multivisceral short bowel syndrome due to 2
malrotation and volvulus
epithelial dysplasia 1




Focus on donor & conditioning

regimen

HSCT -> SOT N (tot=9) % or IQR SOT -> HSCT N (tot=21) % or IQR
SOT SOT

Kidney 7 77.7% Liver 18 85.7%

Liver 2 22.2% Multivisceral 3 14.3%
Median time between 16 11-19 Median time between 10 392
transplants (m) transplants (m)
HSC donor type HSC donor type

Haplo 7 77.7% Haplo 7 33.3%

MFD 2 22.2% MFD o 14.3%

UD (M/mm) 11 (8/3) 52.4% (38.1%/14.3%)

Conditioning intensity

M;BE:C 5 55 5% Cﬁgglonmg intensity

N 3 33.3% RIC 6 28.6%

one 1 11.1% 15 71.4%

Serotherapy Serotherapy

Yes 7 1.4 % Yes 17 80.1%

No 2 22.2% No 4 19.9%
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Rejection and IS withdrawal

REJECTION

- 4 cases (13.3%) of rejection (humoral and cell-mediated);

- all in patients receiving SOT as first transplant; all but one cases resolved
with approrpiate treatment;

IS WITHDR AWAL

- 11 patients out of 30 (36.6%), were able to safely discontinue
Immunosuppression;

- B liver transplant (who received an HSCT after SOT) and 5 kidney transplant
(who received an HSCT before SOT) stopped IS after a median of 150 days
after the last transplant (IQR 60-470) without occurrence of graft rejection
and normal organ function at last follow-up;

- in 3 cases the donor for SOT and alloHSCT was different.

12




Survival

Probability
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Conclusions

In a complex scenario, with different indications, timing of transplants, donor employed and
Immunosuppressive regimens used, these data indicates that HSCT can induce immune
tolerance also in the pediatric setting.

Immune tolerance can be achieved performing HSCT both before and after SOT.

Despite frail patients undergoing (at least) 2 major procedures over a long study period,
survival was acceptable.

Long-term data on organ function and chimerism/immune recovery will help in further refining
this kind of interventions.

Perspective studies and dedicated programs in children are urgently needed.
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