CLUB DU

AP-HP.
—~¥ Hépital Université
I E Bicétre Paris-Saclay
AP-HP

R O UGE

ET DU FER

Grossesses et consell genétigue

Lydie Da Costa

filiere de sante

. MaRIH maladies rares

Filiere de santé Maladies Rares Immuno-Hématologiques

FILIERE SANTE MALADIES RARES

Reconnue par le Ministére de la Santé



44 patientes > 18 ans

’ Faivre et al., Haematologica, 91:530-3, 2006

SN 22 non compliquées (8

1

42 avec complications
26 fausses couches /5 pré-éclampsies /8 prématurés ou RCIU/ 3MF
(2 MF, 3 préma)

12 naissances (6)

Nx 3 /RCIU 2 / Malformations 4 (3)/3

1

N : nn ABD 34 naissances pour 64 grossesses




Grossesses et ABD - publications
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First de novo mutation in RPS79 gene as the cause of hydrops
fetalis in Diamond-Blackfan anemia
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55 patients ABD >18 ans depuis 1996
Avec au moins une grossesse

105 grossesses Registre Francais AB[*

Répartition des grossesses selon sexe et statut
ABD/phénotype silencieux
35

30

20
15
10
0 N .

DBA phenotype silent Phenotype Statut des nouveau-nés selon le sexe du parent ABD

(2]

B DBA mother ® DBA father 70

30
Nombre de grossesses/femme

25 40
20 30
. Moyenne=1.9/femme
20

. 1 I . I

5 N [ ]

. . non DBA DBA silent DBA complication-death total
0 —
1 2 3

4 5 B mother DBA M Father DBA

o

o



Guidelines ABD, juste publiées printemps 2024

THE LANCET
Haematology
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Diagnosis, treatment, and surveillance of Diamond-Blackfan anaemia
syndrome: international consensus statement
Marcin W Wlodarski, MDPhD 2= * « Prof Adrianna Vlachos, MD * « Jason E Farrar, MD * «

Prof Lydie M Da Costa, MD PhD « Prof Antonis Kattamis, MD « Irma Dianzani, MD PhD « etal. Show all authors «

Show footnotes

Published: May, 2024 « DOI: https://doi.org/10.1016/S2352-3026(24)00063-2 «

Diagnostic criteria

-

Pathogenic or likely pathogenic mutationina
Diamond-Blackfan anaemia (DBA) syndrome gene
(appendix p 4); or

Haematological features consistent with DBA syndrome:
macrocytic anaemia* with reticulocytopenia and bone
marrow erythroblastopenia; absence of dysplasia,
dyserythropoiesist, and sideroblasts; and exclusion of
known differential diagnoses (see below)

Typical findings (not mandatory for diagnosis)+

-

-

Patients are younger than 1 year at onset of disease
Elevated eADA activity (before first transfusion, in patients
who have not received a transfusion, or in parents of
patients)

Elevated HbF (reliably assessed in patients older than

6 months)

Positive family history or unexplained history of anaemia
during infancy or childhood

Congenital abnormalities (appendix p 5)

Abnormal rRNA processing in patient cells§



Que disent les guidelines sur les grossesses”?

“In female patients, pregnancy complications occur, requiring expert obstetrical care (for detailed guidelines see Taher AT, et
al., Hemasphere, 2020, 4(4): e446). Iron chelation should be optimized in transfusion-dependent females prior to conception
since chelating drugs are contraindicated during pregnancy (although data from pregnant women with thalassemia suggest that
chelation with DFO could be considered in severely iron-overloaded women during the last trimester - Origa R et al., Mediterr J
Hematol Infect Dis 2019; 11(1): e2019019). In a study evaluating 64 pregnancies, vascular-placental complications were noted in
66% of pregnant women with DBA syndrome (Faivre et al., Haematologica, 2006). The panel agreed that the nadir Hb should
be maintained at >10.0-10.5g/dL as recommended for pregnancy in thalassemia (Vlachos A, et al., Br J Haematol 2008; 142(6):
859-76). Thus, many patients with DBA syndrome, including those responsive to steroids, will require transfusions during
pregnancy. Due to placental vasculopathy, prophylaxis with acetylsalicylic acid may be considered.

FAMILY PLANNING, PREGNANCY ‘

Genetic risk (transmission)

*Patient education and genetic counselling
*Discuss medically assisted reproduction for individuals asking for prenatal or pre-implantation
diagnostics (according to national legal regulations)

Pregnancies in DBA syndrome:
high risk obstetric care required
Intensification of chelation prior planned pregnancy to optimize iron balance
*Blood support frequently needed to maintain Hb >10.0-10.5 g/dL during pregnancy
*Screening for fetal anemia
*Detailed recommendations reviewed in
Faivre L, Meerpohl J, Da Costa L, et al. High-risk pregnancies in Diamond-Blackfan anemia: a survey of 64 pregnancies from the French and German registries.
Haematologica 2006; 91(4): 530-3.




Screening moleculaire pendant la grossesse,
chez les foetus, et applications



( PRENATAL TESTING

Non invasive and invasive tests used during pregnancy
For the identification of birth anomalies

(NIPT)

NIPT uses fetal DNA
from the mother's
bloodstream for
prenatal testing

Used from 7th-10th
weeks of gestation.

Ultrasound

from 20th weeks of
gestation
non-invasively.

Chorionic villus
sampling (CVS)
An Invasive sampling

of the placental
tissue for further

-\ genetic analysis

Used from 10th-12th
weeks of gestation.

Cordocentesis
An invasive sampling
of umbilical cord

blood for further
genetic analysis.

/ Used on 22nd-24th

weeks of gestation.

Amniocentesis

An invasive sampling
of amniotic fluid for
further genetic

| analysis.

Used from 15th-20th
weeks of gestation.
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3-*& 4  Mort feetale in utero dans un tableau anasarque

foetoplacentaire + érythroblastopénie

-> Anémie de Blackfan Diamond envisagée

« ADN extrait Thymus feoetal

« Mutation dans le gene RPS19

c.13dupA ->p.(Thr5Asnfs*46)

= confirmation du diagnostic d’ABD

—DPN réalisé sur 2" feetus négatif

* Premier cas rapporté d’'Hydrops fetalis

lié a ’ABD avec identification de la mutation responsable
Et survenu dans un cas sporadique (sans ATCD familial ABD)
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Da Costa et al., Am J Hem, 2013 RPS19 gene Ex

Juplication A (de novo)




Prise en charge des pré

evements foetaux

Hydrops fetalis — Contexte anémie foetale inexpliquée

Extraction ADN
PSF Veérification

ADN
MFIU/IMG/autres

(avant TIU) pureté
X@h
Confrontation
NFS <T&sultats

Réticulocytes
Aspect morpho GR
EKTA + EMA

Panel « NGS »

Globules Rouges*

DPN
ADN fcetal

|

Négatif

Anémie aregenerative
CGH custom ABD

Négatif

Sanger spécifique
mutation(s) familiale(s)

-> Exome en trio si possible

*Sanger avant 2016
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Screening moléculaire chez les foetus

Nombre de foetus (propositus)
recus pour un NGS
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Nombre de diagnosis prénataux
depuis 2011
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Diagnostic d Anemie de Blackfan-Diamond

 Mutations de novo :
« RPS19 (cas a l'origine du projet) RPLIS
« RPL15 (<1% des cas d’ABD),
« Associés a des hydrops fetalis (Wlodarski et al. 4
Haematologica. 2018)
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« MFIU suite Anasargque, anémie arégénérative
« ldentification mutation RPL15 iu,"..';;-furli@alf'.(;:* tﬂu y
C.242dupA -> p.Tyr81X — mutation de novo . ||. TTITS ||||||||:
« Variant de classe 5 (Pathogene): \ ‘l,[ ,[,
Non-sens, situé dans un domaine fonctionnel, | Y \‘ | "

pathogene in silico

Mutations familiales :
« RPS19 (Pere atteint c.3G>T -> p.Metl?)
* Nouveau-neé décédé a 6 jours (avant diagnostic
familial)




DPN dans le registre Francais d’ ABLC
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Séquencage de genome chez les
nouveaux-nés - Perigenomed



Project sequencage de génome en

France” =

PERIGENOMED

PERINATAL GENOMIC MEDICINE

Rationel
du projet
Pr L. Faivre,

ANPGM,
December 2023

8.NGSf4NBS 1 & 2

7. Newborn Genome Program
Utrecht, The Netherlands

London, UK
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9. 10.
Oslo, Norway Copenhagen, Denmark

1. BabySeq % t"
Boston, USA — 11. Baby Detect
Liége, Belgium
2. BeginNGS

12. PERIGENOMED

Dijon, France

San Diego, USA

13. GenNatal

Barcelona, Spain

3. GUARDIAN
4, ScreenPlus
New York, USA

14. lgenomix
Paterna, Spain

0

/ 17. Qatar Genome Project ‘
Doha, Qatar

15. NEW LIVES

Heidelberg, Germany

5. NC Nexus
Chapel Hill, USA

6. Early Check 1 &2
Chapel Hill, USA

16. ScreendCare I

Ferrara, Italy

International gNBS pilots

The U.K. is taking the next step in applying
genomics to health care with the launch of a
£105 million (US$130 million) project that will
sequence the whole genomes of 100,000
healthy newborn babies to detect rare
genetic conditions.

The project will screen for 200 conditions,
which are all very hard to diagnose, but for
which there are treatments.

The aim is to end the diagnostic odyssey
which families endure and, by treating pre-
emptively, prevent the developmental

> jcaused during the average five years
ctg,diagnose rare diseases.

y 18. NeoExome 1 & 2

Shanghai, China

19. NeoSeq

Hangzhou, China

20. NewbornsinSA
Adelaide, Australia

21. BabyScreen+
22. BabyBeyond

Melbourne, Australia




Extension du screening moléculaire des nouveaux-nés en utilisant un WGS dans les

maladies rares, qui sont soit “traitables” ou “actionables mais pas traitables” avant I'age

de 5 ans
( WP1 - PERIGENOMED project coordination and management N @
FHU ............................ 0 tﬁ\ TRANSLAD
| Gen i h’i O
[ WP2 - Requirements and feasibility of WP3 ] § i WP4 b
Ethical,
social, and
[ WP3 - PERIGENOMED-CLINICS ] 9 legal i""'"'“‘"”J
[ WP5S - Improving knowledge ]
& /

Objectif
Eléments concrets pour juger de la pertinence du screening
moléculaire chez les nouveaux-nés par WGS en France

—%pociété

validation technique et analytique, validation clinique, utilité en [RAIEAENEEUEIIEIEREE Ty -
- = 5 ~ 5 | |~ INléonatal
clinique et prise en charge, aspect psychosocial, éthique, et AR LR CUIE U ALY

issues économiques Pr L. Faivre, ANPGM, December 2023




En conclusion

Grossesses au cours de I’ABD sont souvent (66%) compliquees et elles
necessitent un suivi rapproché avec des equipes multidisciplinaires et dans des
maternités de niveau 3 minimum.

Guidelines des grossesses et suivi de 'ABD viennent d’étre publiées

ABD est une cause rare d’hydrops fetalis et/ou d’anémie inexpliguée pendant la
grossesse, mais il faut penser a ’ABD apres avoir éliminé les causes les plus
frequentes d’hydrops/anemie foetale

Un DPN peut étre realisé dans '’ABD, et dans certains cas peut conduire a
I'arrét de la grossesse

Extension du screening moléculaire aux séquencages d’exomes/genomes
dans les maladies rares, qui sont soit “traitables” ou “actionables mais pas
traitables™ avant I'age de 5 ans - ABD inclus dans perigenomed en France
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