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How to transplant patients with clonal evolution?
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Clonal evolution in FA

Classical data from IFAR:

Interval
N* 10 yrs 20 yrs W yrs 40 yrs

From birth

Hematologic abnormalities 488 73% (67-78) 93% (89-96) 97% (94-98) 98% (93-99)

Clonal cytogenetic abnormalities 68 15% (6-25) 37% (21-56) 67% (47-87) -

MDS/AML 388 7% (4-10) 21% (20-35) 43% (30-44) 52% (37-67)

Deatht 332 16% (13-21) 45% (38-54) 65% (54-75) 81% (67-90)
From detection of hematologic abnormality

Clonal cytogenetic abnormalities 68 42% (25-60) 81% (63-96) 91% (75-100)

MDS/AML m 22% (14-31) 48% (35-60) 70% (62-79)

Deatht 32 45% (30-53) 80% (59-92) 86% (74-95)

* Number at risk.

t Death caused by hematologic abnormality.

Hematological abnormalities: Hb< 10 g/dL, neutron. < 1 G/L, Plat. < 100 G/L
MDS: 5 to 30% blasts

AML: > 30% blasts

Death: hematological cause

Median age at MDS/AML: 13 yr
Risk by 40 yr: 52%

Butturini & al, Blood 1994

Data from Fanconi-lab cohort
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No. at risk
BMF
HSCT 33s 195
Clonal evolution 335 190

MDS-EB/AML 235 194
Solid tumor 35 48

Median age at:

BMF
— HSCT
— Clonal evolution
— MDS-EB/AML
Solid tumor
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- clonal evolution: 13.8 yr [8.1-20.8]
- blastic evolution (> 5%) : 16 yr [8.7-22.9]

Sebert & al, Cell Stem Cell 2023




Leukemic landscape in FANCONI ANEMIA

1) Very early AL
& FA pts with mutations in down-stream genes: +++ FANCD1/BRCA2
=AML & T-ALL NB: Leukemia can be inaugural and

lead to the diagnosis of FA

2) Clonal evolution with MDS/AML (md age: 13 yr) | To note: virtually no pediatric cases
with overt leukemia in France:

= at best: early detection through BM follow-up |- BM surveillance
- More and more early diagnosis

3) MDS/AML in adult pts with somatic mosaicism (SGR)

= |ate event, eventually in a patient for whom FA may not have been
diagnosed yet
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Outcome of hematopoietic stem cell
transplantation in 813 pediatric patients with FA

EBMT study (2010-2018)
Md FU: 3.7 yr ; md age at HSCT: 8.8 yr

AML/MDS: 35 (4%): AML: 17 / MDS: 18

Treatment differs for donor type (.007), more ex
vivo TCD (< .001), more intensive CR (< .001), more

TBI (< .001) & less serotherapy (.03)

Worse outcome for OS (< .001), EFS (< .001), GRFS (<

.001) & D100 aGVHD G°2-4 (.03)

NB: NS for GVHD G°3-4 & cGVHD
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5-yr OS: 80% vs 40%

P < .001

— BMF/AA
— AML/MDS

0 12 24 36 48 60
Months since transplant

BMF/AA: 778 543 4460 390 301 226
AML/MDS: 35 19 13 1 10 10
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Su Han Lum & al, Blood 2022




HSHC for acute leukemia and advanced myelodysplastic
syndrome in Fanconi anemia

N = 21 including 6 with BRCA2 variants

0-8 -

= 8 (38%) received pre-HST
chemotherapy: 6 AML & 2 T-ALL

For AML: mostly AML-type induction

06 1

0-4 - L] Survival: 33% (95% Cl, 15-53%)

Cumulative proportion

(DNR+ARAC) = VP16 = 6TG (1 pt: GO) or “ﬁ Relapse: 24% (95% Cl, 6-42%)
FLAG: out of 8: 3 CR / only 2 are alive at 004 I ] I I r
last FU including 1 in CR at HSCT (T-ALL) o e

] , Value of blast reduction?
NB: better tolerance in BRCA2 pts: NB: relapse rate for BRCA2 pts: 50%:

More pre-HSCT treatment warranted?

ZFA

Mitchell & al, Br J Haematol 2014



Outcome of pt with FA developing MDS and AL who received
allogenic HSCT: a retrospective analysis on behalf of EBMT

N =74[1999-2016] md FU: 7 yrs
AL: 37 / MDS: 35 / Cytogenetic: 4
Pre-HSCT cytoreduction: 22 (30%):

- AML: mostly FLAG : 9/14: disease status
before HSCT: 50% CR

- MDS: AZA:5/5: no CR: 4, MS: 1

Overall: 14 pts underwent HSCT in CR
and 54 with active disease: = trend

for better OS for pts in CR (p = 0.06)
NB: RIC in all pts

NB: no significant impact of
primary diagnosis, donor
type or conditioning

Giardino & al, Am J Hematol 2020
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FLAG-sequential regimen followed by bone marrow transplantation

for myelodysplastic syndrome or acute leukemia in patients with

HSCT
Fanconi anemia: a Franco-Brazilian study l'
N = 18 [2006-2019] ; md age: 22 yr FLAGW) |e—ndi22days J o\
[12-85]
AML: 14, MDS: 3, ALL: 1 (pts with only cytogenetic
anomaly or blasts < 5% were not included) i »

~
on

- 5 pts: simultaneous FA diagnosis & AML/MDS
- 13 pts; prior FA diagnosis: 7 w/o BM FU
Poor prognosis karyotype or RUNX1: 13

BMA post-FLAG: 8: 6 aplastic not blastic & 2 | Md FU post HSCT: 3.2 yrs (0.3-13)
(AML pts) blastic (2/2 alive at last FU) I

* FLU: 30 mg/m?d x 5 + cytarabine 1 g/m?
FA 11

I 3-yr 0S: 53%
3-yr NRM: 32%
3-yr CIR: 13%

Survival probability (%)
o

n
o

x2/dx5
**: Cy: 10 g/kg/d x 4 + Flu: 30 mg/m¥d x 4
Debureaux & al, BMT 2021, 1B (2 gy) + Cy 30 mg/d D4-5 for HAPLO




FA MDS/AML: what we know

FA MDS/AML are rare, and their frequency is currently lower in developed countries
'&hanks to patients surveillance (cytology, karyotype, FISH, NGS) and more early
iagnosis

NB: lower-than expected frequency in HSCT cohorts (< 5%): success of prevention + bias...

FA MDS/AML do have HR features (MLD, monosomy 7, MECOM, complex &
monosomic karyotype, ... ) which are known to be associated with poor response to
chemotherapy

Intensive chemotherapy in FA-pts is at high-risk of severe & prolonged BM aplasia:
sequential approach is warranted

NB: not-so high risk of extra-hematological toxicity given the agents used in MDS/AML
setting (likely exception: gemtuzumab ozogamicin)

Patients with blasts < 10% do have the same outcome than patients w/o clonal
evolution (including for pts with poor-prognosis cytogenetic anomalies)
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FA MDS/AML: what we do not know

Can knogvn data on MDS/AML from the general population be extrapolated to AF
patients?

Is there a potential benefit to blast-cell reduction before transplant?

= data are still limited for BMA post-chemo./pre-transplant & for outcome according to pre-HSCT
BM status (blast clearance or not)

= No multivariate analysis doable

Is FLAG the current best therapeutic option?

Do we have other approaches to bridge to transplant: new drugs, CAR T-cells
(ongoing trials in MDS; targets: CD33, CLL-1, CD123)

Do we have to perform in vitro drug-testing in any FA pt?

HSCT modalities: what sources of HSC are adequate, what are the best conditioning
regimen and is a post HSCT treatment is warranted? ZEA



Which regimen for blast clearance?

FLAG is currently the standard of care

Matha & al, 2006, Inoue & al, 2018, Aoki & al, 2018,
Giardino & al, 2020, Debureaux & al, 2021

Do we have to add anthracyclines in
some pts?

AZA does have some efficacy in FA
Ding & al, 2016, Giardino & al, 2020

Do we have to use AZA-VEN
combination?

Apart: FA pt with AML3: ATRA + arsenic

Freycon & & al, 2024

Is there any new agent coming?
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€ CANCER AACR

a R E S E A R C H American Association
Co M M U N I CAT I 0 N S for Cancer Research’
RESEARCH ARTICLE https://doi.org/10.1158/2767-9764.CRC-24-0260 OPEN ACCESS

PLK1 Inhibition Induces Synthetic Lethality in 2
Fanconi Anemia Pathway-Deficient Acute
Myeloid Leukemia

Unbiased approach: kinome-wide short hairpin ARN in FANCA -/- fibroblast
= FA cells are hyperdependent to mitotic pathway & most significant hit is polo-

like 1 (PLK1)

Previous data: PLK1 inhibitor efficacy in MDS: combination of onvansertib * LD-

cytarabine or decitabine

Sheth & al demonstrate in this study that FA pathway disruption sensitizes AML

cells to PLK1 inhibition

,Z’ FA Sheth & al, Cancer Res Commun 2025



HSCT modalities: French Reference Center practice

HSC source: Conditioning Regimen:

For us: MSD, MUD 10/10 or - RIC

HAPLO

< no mismatched MUD & UCB - Clofarabin/cytarabin/fludarabin-
transplantation in this setting based + TBI 2 Gy

No a/[3 depletion

ZFA



CR for FA pts with MDS with blast >10% & AML

HSC source
MSD

MUD 10/10

HAPLO

(CR as part of a sequential approach)

Drug

Clofa: 30 mg/m?¥d
AraC: 1 g/m¥j
Fluda: 30 mg/m?%d
Cy: 10 mg/kg/d
rATG 2,5 mg/kg/d

Clofa: 30 mg/m?¥d
AraC: 1 g/m¥j
Fluda: 30 mg/m?%d
Cy: 10 mg/kg/d
rATG 2,5 mg/kg/d
TBI 2 cGy

Clofa: 30 mg/m?¥d
AraC: 1 g/m¥j

Fluda: 30 mg/m?%d
Campath: 0.1 mg/kg/d
Campath: 0.2 mg/kg/d

Days

D(-12) to D(-8)
D(-13) to D(-9)
D(-4) to D(-2)
D(-5) to D(-2)
D(-3) to D(-2)

D(-12) to D(-8)
D(-13) to D(-9)
D(-4) to D(-2)
D(-5) to D(-2)
D(-3) to D(-2)
D(-1)

D(-12) to D(-8)
D(-13) to D(9)
D(-5) to D(-3)
D(-5) and D(+5)
D(-4) and D(-3)

GVH prophylaxis

CSA from D(-1) IV
MMF from D(+1)

CSA from D(-1) IV
MMF from D(+1)

CSA from D(+5)

MMF from D(+5)

Cy: 25 mg/kg/j D(+3) &
D(+4)

Letermovir and Ritux 150
mg/m? D+6 if D or R CMV
and/or EBV +



ZFA : ZFA
Conclusion

The best treatment is prevention in order to perform HSCT prior to overt
leukemia!

< BM surveillance is warranted (& this implies early diagnosis...)
The overall survival of FA patients with MDS/AML is still poor (CIR, NRM)

International collaborations are needed to define if some FA patients do
require pre-HSCT blast reduction and the best therapeutic option in this setting

ZFA ZFA



Thank you for your attention

thierry.leblanc@aphp.fr MaRIH network: Reference centers for rare
Immunological and hematological diseases
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