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The Fanconi anemia French cohort (>400 patients)

n=335 patients
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« 322 (96.1%) developed bone marrow failure (BMF), median age 6.8 y

« 197 (58.8%) received HSCT, median age 10.5 y; including 130 (38.8%) for severe AA
* 98 (29.3%) developed clonal evolution, median age 13.8 y

* 72 (21.5%) developed MDS-EB or AML by the age of 40

Sebert, et al. Cell Stem Cell 2023



Bone marrow natural history in Fanconi anemia
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Bone marrow natural history in Fanconi anemia

Sy .
(gD y ’ -

Fetal liver % - f @ OO cell counts
GL FANC @8} —> %@ Revertant clone Reversion:
Mutations - @ ‘Somatic mosaicism’ Adaptive SGR

HSC attrition Soulier et al., Blood 2005
Waisfisz et al., Nature Genetics 1999

Healthy allogeneic
HSCs



Bone marrow natural history in Fanconi anemia
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Bone marrow natural history in Fanconi anemia
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Sébert et al., Cell Stem Cell 2023

Based on 62 FA MDS/AMLs with paired skin fibro cells



A unique FA somatic genomic pattern of driver structural variants
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Complex karyotypes

 Frequent unbalanced chromosomal translocations resulting
in chr. arm gains or losses
 Few point mutation/indels and deletions
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Sebert et al. Cell Stem Cell 2023



Longitudinal, combined analysis in the 62 pts enable to order the events:
1g+ occurs first and is associated to clonal hematopoiesis
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Ordering the events in 62 pts
using the Bradley&Terry model
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Linear evolution
(rather than branched)

Sebert, et al. Cell Stem Cell 2023



Clinical onset in FA patients with isolated 1g+

15 patients with isolated 1q+ at first detection
None has excess of blast cells nor severe dysplasia :
clonal hematopoiesis

/N
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Sebert et al. Cell Stem Cell 2023



| — Blood and BM monitoring in FA patients: which criteria ?

Objective:
Predict MDS and high-risk MDS/AML for timely and risk-adapted therapy (HSCT)
Distinguish between clonal hematopoiesis and high-risk MDS/AML

Saint-Louis Hospital Experience-based recommendations BM workup and staging

Severe BMF, or SIC, or
No/mild cytopenias, significant dysplasia/MDS
No/mild cytopenias, no significant dysplasia, || (but blast cells < 10%), or

MDS > 10% blast cells

no significant dysplasia, sole chromosomal poor risk chromosomal or
no Kkaryotypic abnormality @ abnormality @ AML
abnormality (+1g, —20q, —11q, -5q, (+3q, =79, RUNX1-abn,
Large cohort of FA patients or-=Y) andfor complex)
Clinical and Biological connections \/ \/ \/ \/
9&5&1}%\1& o B?PII’LARU])E @ g;rll\;.eésliljtée il !nse rm Monitoring and treatment
A @MEPUILIFQ.?LIBQE NSTITU : 'M % Close BM monitoring © HSCT, sequential
ik Yearly BM monitoring P Morphology and . . ; d
Morphology and karyotype; possible FISH, e cll;lgs:_:lzglcﬁ_trategy FLAGS ::ﬁ;ﬁ'lgos;herapy
karyotype CGH/SNP and molecular followed by RIC HSCT
analyses

Careful screening of solid malignancies, especially in patients with HSCT and chronic GvHD €

Peffault de Latour & Soulier. Blood 2016



| — Blood and BM monitoring in FA patients: which criteria ?

In clinical practice,
Reasonable and general criteria

Experience-based taking into account previous retrospective studies on correlation stage and genomics in FA BM

and IPSS in non-FA MDS patients

Alter et al., Cancer Genet Cytogenet 2000
Ayas et al., BMT 2008

Quentin et al, Blood 2011

Peffault de Latour et al., Blood 2013
Ayasetal.,, JCO 2013

Mitchell et al., BJH, 2014

Sébert, Cell Stem Cells 2023

IPSS-R in non-FA patients: Greenberg et al, Blood 2012

Saint-Louis Hospital Experience-based recommendations

BM workup and staging

No/mild cytopenias,
no significant dysplasia,
no Kkaryotypic
abnormality

No/mild cytopenias,
no significant dysplasia,
sole chromosomal
abnormality @

(+1 q, _20q! -1 1q! —5q,
or -Y)

Severe BMF, or SIC, or
significant dysplasia/MDS
(but blast cells < 10%), or

poor risk chromosomal

abnormality @

(+3q, =79, RUNX1-abn,

and/or complex)

MDS > 10% blast cells
or
AML

Monitoring and treatment

Yearly BM monitoring P
Morphology and

karyotype

Close BM monitoring P
Morphology and
karyotype; possible FISH,
CGH/SNP and molecular
analyses

HSCT, classical strategy °©
RIC HSCT

HSCT, sequential
strategy @
FLAG chemotherapy
followed by RIC HSCT

Careful screening of solid malignancies, especially in patients with HSCT and chronic GvHD €

Peffault de Latour & Soulier. Blood 2016




| — Blood and BM monitoring in FA patients: which criteria ?

In_clinical practice,
Reasonable and general criteria

« BCC 3-4 times a year and yearly BM aspirates with
morphology, karyotype, myeloid NGS panel
to detect clonal progression

Closer blood and BM monitoring
» Arapid change or decreased BCC
« Clonal anomaly no associated with transformation® and
without severe cytopenia nor dysplasia®
+ =>Timely-adapted HSCT decision

HSCT

* Curative
« Severe cytopenia
« MDS/AML

*  Pre-emptive
» Poor prognosis clonal anomaly (7g-, 3g+, RUNXT1)

$: 1q+7 5q_’1 1q_’ 13Q‘, 2Oq_

Saint-Louis Hospital Experience-based recommendations

BM workup and staging

No/mild cytopenias,
no significant dysplasia,
no karyotypic
abnormality

No/mild cytopenias,
no significant dysplasia,
sole chromosomal
abnormality @

(+1 q, _20q! -1 1q! —5q,
or -Y)

Severe BMF, or SIC, or
significant dysplasia/MDS
(but blast cells < 10%), or

poor risk chromosomal

abnormality @

(+3q, =79, RUNX1-abn,

and/or complex)

MDS > 10% blast cells
or
AML

Monitoring and treatment

Yearly BM monitoring P
Morphology and

karyotype

Close BM monitoring P
Morphology and
karyotype; possible FISH,
CGH/SNP and molecular
analyses

HSCT, classical strategy °©
RIC HSCT

HSCT, sequential
strategy @
FLAG chemotherapy
followed by RIC HSCT

—_—— ——

Careful screening of solid malignancies, especially in patients with HSCT and chronic GvHD €

*: BM dysplasia, especially in children, warrants careful evaluation by an expert hematopathologist

Peffault de Latour & Soulier. Blood 2016




| — Blood and BM monitoring in FA patients: which criteria ?

In clinical practice,
Particular cases

Saint-Louis Hospital Experience-based recommendations

. . . BM k d stagii
« BM aspirates can be spaced for low-risk transforming o e S RgY
. Severe BMF, or SIC, or
FA patle_nts No/mild cytopenias, significant dysplasia/MDS
» children before the age of 10 y.0 (expect for No/mild cytopenias, no significant dysplasia, || (but blast cells < 10%), or MDS > 10% blast cells
: no significant dysplasia, sole chromosomal poor risk chromosomal .
downstream group, i.e BRCAZ2, PALBZ2...) e BB b T o
* revertant patients abnormality (+1q, —20q, -11q, -5q, (+3q, =79, RUNX1-abn,
or -Y) and/or complex)

Monitoring and treatment

Yearly BM monitoring b Morphology and . a trat d
Morphology and karyotype; possible FISH, e cllz?lgs:_:lzglcﬁ_trategy FLAGS cﬁe?ngos;herapy
karyotype CGH/SNP and molecular followed by RIC HSCT
analyses

Close BM monitoring P

HSCT, sequential

Careful screening of solid malignancies, especially in patients with HSCT and chronic GvHD €

Peffault de Latour & Soulier. Blood 2016




Example: monitoring of FA patient over 20 years (EGFO55)
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Il — Question/discussion: could we follow FA patients in blood instead of BM?

Objective:
Simplify the detection and the monitoring of clonal hematopoiesis to anticipate malignant transformation and for timely and risk-
adapted therapy
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Il — Question/discussion: could we follow FA patients in blood instead of BM?

Obijective:

Simplify the detection and the monitoring of clonal hematopoiesis to anticipate malignant transformation and for timely and risk-
adapted therapy

Rationale:
« Biological technologies improvement during the last years and fewer biological material needed
» Blood CD14+ cells, i.e monocytic fraction, faithfully represent the clonal BM hematopoietic population

CD3+ CD14+

Exemple in an FA patient (EGF089)
aCGH and NGS in BM and CD14+ blood fractions
(experience on more than >30 patients)

1g+

3g+

10g-

Sebert, et al. Cell Stem Cell 2023



Il — Question/discussion: could we follow FA patients in blood instead of BM?

Objective:
Simplify the detection and the monitoring of clonal hematopoiesis to anticipate malignant transformation and for timely and risk-
adapted therapy

Rationale:

« Biological technologies improvement during the last years and fewer biological material needed

» Blood CD14+ cells, i.e monocytic fraction, faithfully represent the clonal BM hematopoietic population
« BM study is still doable if detection of genomic abnormality in blood, or at any change in the BCC




Il — Question/discussion: could we follow FA patients in blood instead of BM?

PROS CONS

Currently BM morphology, cytogenetics and

myeloid panels guide therapeutic interventions:

blood CD14+ lacks BM morphology

Easy to take and repeat, less invasive for the patient _ _
y > > Lack of experience and knowledge to only deal with

the genomic clonal events (Clonal evolution in the absence
of significant BM dysplasia and blast cells is difficult to address)

Technology improvement : aCGH, NGS, WES, OGM... Lack of the single-cell level and the evolutionary

scDNA (tapestri for CNAs and a few mutations) ? history if no karyotype (further technology development and
' availability are needed)

CD14 faithfully reproduce the clonal BM compartment

in secondary intention to precise and better characterize a clonal event

detected in blood)




Conclusion

FA is a disease;

1- With a high risk of clonal evolution and malignant transformation

« Highly diverse hematological phenotypes

Several studies have brought clues to understand the natural hematopoietic history

« Timing of transformation is not (yet) predictable enough

2- Current monitoring by BCC and BM morphology, cytogenetics and myeloid gene panel

Blood CD14+ could be an alternative to BM sampling for genomic abn but to what extent will we need BM morphology?
A comparison between Blood and BM monitoring is needed

Which criteria and methodology : biological comparison, therapeutic intervention, retrospective or prospective/pre-
emptive...?

* A high number of patients would be necessary to conclude

Important to properly classify all the clonal events and evolutions to well-adapted pre-emptive HSCT
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CNAs rather than point mutations are drivers of FA clonal evolution
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Clinical onset in FA patients with

isolated 1g+

Patient EGF089 Patient EGF055 Patient EGF017 Patient EGF205 Patient EGF067 Patient EGF010
1q+ 1q+ 1q+ o 1g+
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Hb (g/dL) | === e e e
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Subnormal, stable BCC, at age at which other FA patients have had severe BMF and further HSCT,
suggesting that 1g+ clonal hematopoiesis may, at least partially, compensate BMF



Clinical onset in

Twin Sister EGF288
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FA patients with isolated 1g+
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Saint-Louis and R. Debré Hospitals, Paris

Institute of Hematology (FA-test, research)
Saint-Louis Hospital

Robert Debré Hospital (children)

Saint-Louis Hospital (adults)

Centre de Référence Maladies Rares Aplasie, filiere MARIH

» Clinical networks and cohorts: acquired AA, inherited BMF, MDS and AML, children and adults
» Centralized biological diagnosis (skin fibroblast cells, functional tests, NGS)
» Follow-up, longitudinal sampling, biobnaking, treatment, family counseling
« Translational research
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