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In France, an invasive examination 1s proposed to patients at
high risk of trisomy 21

1° trimestre de la grossesse :
proposition de dépistage de la trisomie 21
> échographie + prise de sang + age —+ calcul du risque |

What chromosomal abnormalities are found when doing '

Si votre risque Si votre risque Si votre risque
chromosomal microarray (CMA)?
a1/1000 1/1000 et 1/51
. \/. \/
v
D etectable uSIHg CF DNA? Proposition du test Proposition d'un
ADN LC T21 examen diagnostique
> prise de sang > amniocen tése ou
choriocentése

A

‘ . A\
Résultat Résultat
NEGATIF POSITIF

.
Alms . Résultat Résultat
. NEGATIF POSITIF

—
>Chromosomic abnormalities diagnosed J' ——
. . . v :’E"a: ettant
2Factors associated with chromosomal imbalance CMA o bt de s essonse | o .

2>Could have been seen at CF DNA?
www. has-sante.fr
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Retrospective study at Necker hospital

January 2017 to June 2023
High risk women > 1/50

No ultrasound abnormality

89% acceptability rate for IT

04/12/2024

Materiel and methods

Women with a T21
risk > 1/50
n=290
Women prior to 2017
n=59
n=231
| |  Missing data from the 1st trimester
v (CRL and or NT ) n=19
n=212
NT > 99t P n=27,
Le

k.

=

Women who have
undergone IT

Fetal ultrasound abnormality n=1

Women who have

n=163
» “a
CMA without CMA with chromosomal
chromosomal imbalance imbalance
n=125 n=38
T21 Other
n=27 n=11

undergone CF DNA
n=21
'd i S
Negative CF DNA Positive CF DNA
n=20 n=1
ﬁ P

T21 Other
n=1 n=0

Flowchart of the study



An even distribution of neck thickness in the three populations

@O CMA without chromosomal imbalance
. O CMA with chromosomal imbalance without T21
m T21
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Number of patients
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| | | | |
0.5 1.0 1.5 2.0 2.5
NT (MoM)
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Results 1/3: Chromosomal abnormalities detected by CMA

Value of CMA in pregnancies with high risk of isolated trisomy
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Invasive testing

Gestationa

1 age at the Gestationa
Maternal NT Risk HCG PAPP-A time of TOP Intrauterin Living Average 1 age at Genetic abnormality
age (y) (mm) (MoM) (MoM) Amniocent invasive e death birth weight (g) birth identified
CVvs esis testing (WG)
(WG)
Aneuploidy other than T21
Case number .
1 46 2 30 0.15 0.16 1 12.4 1 0 0 13.6 I'risomy 18
Case number .
2 39 2.9 10 0.59 0.29 1 16 1 0 0 16.6 Trisomy 18
Case number 35 L5 10 6.41 0.25 1 17 | 0 0 35 24 Mosaic trisomy 22 (AF
3 20%)
Case number CVs: 45X
4 34 2.95 35 0.91 0.37 1 18,5 0 0 1 3225 39 AF: Mosaic monosomy X
(85%)
Case number AF: Mosaic trisomy 16
5 35 1.8 30 3.92 0.08 1 16.1 0 1 0 (AF 8%)
Case number CVS: CVS 47,XY,+16
6 36 2 12 4.87 0.25 1 14 0 0 1 950 28.6 AF: Mosaic trisomy 16
(AF 10%)
Confined placenta mosaicism
Case number Confined placental
7 39 3.1 10 1.3 0.89 1 12.3 0 0 1 3350 41.6 mosaicism for trisomy 2
(50%)
Case number Confined placental
33 33 18 1.01 0.9 1 12.1 Null Null Null Null Null mosaicism for trisomy 13
8
(5%)
CNYV (Copy Number Variant)
Case number 4q35.1q35.2 deletion
9 40 2.9 10 3.77 1.54 1 13.3 0 0 1 2000 35 inherited from the father
(2.6 Mb), class 2
Case number 6q15q16.1 deletion
10 43 1 40 4.6 0.9 1 16.3 0 0 1 2200 37 inherited from the father
(2.1 Mb), class 2
CVS: triploidy (direct
examination)
Case number 35 1.7 29 4.76 0.59 1 214 1 0 0 645 245 Cculturefailure

11

AF: absence of triploid
cells, de novo 2q31.1
deletion (13.9 Mb) class 5




Chorionic Villus Sample Amniocentesis
Direct examination Cell culture CMA Type of fetoplacental mosaicism
Karyotype FISH CMA
Karyotype FISH Karyotype FISH
True Fetal Mosaicism (TFM)
mos Not performed Not performed arr(22)X3
Case number 3 47,XY,+22 Not performed 47,XY,+22 Not performed ~ 47,XY,+22[4]/46,XY|[1 P P TFM VI
o Uncultured chorionic villi
45,X.nuc .
Case number 4 45X Not performed 45X . 45X nuc ish(DXZ1x1) arr(X)x1[0.85] TFM VI
ish(DXZ1x1,D [85/100]
YZ3x0) >
nuc ish(contig
Case number 5 Patient seen in the second trimester Not performed 16ptel,contig arr(16)X3[8/100]
16qtel)X3[8/100] arr(16)X3[8/100]
nuc
. . . arr(16)X3
Case number 6 47,XY,+16 Not performed Failed culture Not performed lSh(COﬂ;llgﬁlq()t';lt:;‘;3,c()ntl arr(16)X3([8/100]
[85/100] Uncultured chorionic villi
Confined Placental Mosaicism (CPM)
mos arr(1-22)X2,(X,Y)X1
. . arr(1-22)X2,(X,Y)X1
Case number 7 46,XY Not performed 47,XY,+2[10]/46,XY[1  Not performed Not performed ish(D2ZX2) [200] . CPM 11
0] Uncultured Amniotic
Fluid Uncultured Amniotic Fluid
Unclassifiable
46,XY, ish mos 13(RB1X3) Not performed ish X arr(X,Y)X1,(1-22)X2
Case number 8 [5/100].arr(X,Y)X1,(1-22)X2 Not performed p (DXZ1x1),Y(DYZ The patient has chosen not to undergo amniocentesis

3x1),13(RB1x2)

Uncultured chorionic villi




Results 1/3: Genetics abnormalities detected by CMA:
3 CNYV detected: only one pathogenic CNV (0,6%)

According to
Sample type CMA results ﬂﬂh)m Inheritance Rigg’s
ciassification of

the CNV
. Der 9 AF ar{GRCh37] 4q35.1q35.2(185787209 1334052221 26 - Clags 2
Case number 10 AF arGGRCh37] 6q15q16.1(91598727 93720602)x1 2.1 pet Class 2
Case number 11 AF arGRCh37] 2931.1932.1{172809441_186659690)x1 13.% dn Class 5

04/12/2004 Value of CMA in pregnancies with high risk of isolated trisomy 9
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Results 2/3: lower PAPP-A in CMA with chromosomal imbalance

CMA without chromosomal versus CMA with chromosomal

CMA without chromosomal imbalance CMA with T21

imbalance
CRA wikhurnt CMA with CLA withmt
c — chrumspempl chrynppempl Dyerall, w151 o P— elrraruyyprapl :-:l'.l'- o P ———r
=125 =yl w1151

Mtyrual ngy (1) 19 3504150 190 (350, 41.0) HOH50 4.0) Mintwrunl wps (9} W 350410 LD (355, 4L%) 04 IR0 (350, 41.0)

NT (Mgl 1,59 (L15, 1.5%) L54({L3), 1.7%) L97 {1.22, 1.53) NT (Minkd) 1,99 {119, 1.52) 184 (147, LT9) 05 L.5% (124, 135

BCC (Mo 179 (121,35 2,00 {138, 3.00) L8 {1,22,1.22) B (Mo 1,70 {121, 3.30) 159 (159, 3.11) 0z 157 (1.23, 3.20)

PAFT-A (Msk) B71 (R4S, L1T) R4 (127, 069 L83 (337, LO7) PAPF.A (MM} 071 @45, 1.11) LAS 8.3, 1.54) LT S.54 M.38, L.8N)

Avsrogy weight (Bving Averwgs walght (Bying

birt®) () JIE0 (ZR05, 35000 3225 (2200, 3350) 04 A1 (2, 345%) Iirih) i) 3190 (2805, 1RKH E 0.7 150 {2532, 350

Cwistharlop (NG wuposiLem) 30005205 08 3505 (34,00, 40.9%) Cortnfomnlop (WG 3oa00219,405% 2055 (1025, 10.83) 0% 38,10 (30,05, A0.5%)
'Median (IQR)

- Placental insufficiency in aneuploidies?

2Wilcoxon rank sum test



Results 3/3: 55% of abnormalities would have been detected

Genetic abnormality identified

Would have been seen at the extended

n=11 CF DNA >7Mb
Case number 1 Trisomy 18 Yes
Case number 2 Trisomy 18 Yes
Casenumber 3 AF: Mosaic(t:r\i/sst):l:l‘;’z)?i’;)z‘jo) (TFM VI) ves
Casenumber 4 Mosaic monos((:)li:;s(g;%) (TFM VI) ves
Case number 5 Patient seen at 2nd semester 9
AF: Mosaic trisomy 16 (8%)
Case number 7 Confined placental mosaicism for trisomy 2 (50%) (CPM II) No
Case number 8§ Confined placental mosaicism for trisomy 13 (5%) (Probably CPM 1) No
Case number 9 4q35.1q35.2 deletion inherited from the father (2.6 Mb), probably benign CNV No
Case number 10 6q15q16.1 deletion inherited from the father (2.1 Mb), probably benign CNV No
Case number 11 De novo 2q31.1 deletion (13.9 Mb), pathogenic CNV Yes

04/12/2024
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Results 3/3: 45% of abnormalities would not have been detected

Genetic abnormality identified

Would have been seen
at the extended CF

n=11 DNA >7Mb
Case number 1 Trisomy 18 Yes
Case number 2 Trisomy 18 Yes
Case number 3 CVS: 47.XY,+22 Yes
AF: Mosaic trisomy 22 (20%) (TFM VI)
CVS: 45X
4 . g
Case number Mosaic monosomy X (85%) (TFM VI) Yes
Patient seen at 2" semester
Case number 5 AF: Mosaic trisomy 16 ?
(8%)
CVS 47,XY,+16
Case number 6 AF: Mosaic trisomy 16 (10%) Yes
Case number 7 Confined placental mosaicism for trisomy 2 (50%) (CPM II) No
.. . 0
Case number 8 Confined placental mosaicism for trisomy 13 (5%) (Probably No
CPM )
4q35.1q35.2 deletion inherited from the father (2.6 Mb),
Case number 9 probably benign CNV No
6q15q16.1 deletion inherited from the father (2.1 Mb),

Case number 10 probably benign CNV No

Case number 11 De novo 2q31.1 deletion (13.9 Mb), pathogenic CNV Yes

04/12/2024

Mosaicism and CF DNA:

. Placental mosaic confined to type 1 placenta:

Risk of false positive for the fetus, detection depending on

the fetal fraction

. Placental mosaic confined to type 2 placenta and
mosaic confined to foetus:

Risk of false negative



Results 3/3: 100% of abnormalities detected by CF DNA with a
poor neurodevelopmental prognosis and normal ultrasound

Genetic abnormality identified
n=11

Would have been seen at the
extended CF DNA >7Mb

| Case number 1
|

: Case number 2
|

| Case number 3
|

Case number 4

Case number 5

Case number 6
Case number 7
Case number 8
Case number 9

Case number 10

Trisomy 18

Trisomy 18

CVS: 47,XY,+22
AF: Mosaic trisomy 22 (20%) (TFM VI)
CVS: 45X
Mosaic monosomy X (85%) (TFM VI)

Patient seen at 2" semester
AF: Mosaic trisomy 16
(8%)

CVS 47,XY,+16
AF: Mosaic trisomy 16 (10%)

Confined placental mosaicism for trisomy 2 (50%) (CPM II)

Confined placental mosaicism for trisomy 13 (5%) (Probably CPM I)
4q35.1q35.2 deletion inherited from the father (2.6 Mb), probably benign
CNV

6q15q16.1 deletion inherited from the father (2.1 Mb), probably benign
CNV

Yes

Yes

Yes

Yes

No

Yes

Yes

| Case number 11

De novo 2q31.1 deletion (13.9 Mb), pathogenic CNV

Yes

Risking to delay

formal diagnosis

What women want to

detect?
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Strengths and limitations

A high-risk cohort with no ultrasound abnormalities: A unicentric cohort, non-exhaustive chromosomal
French guidelines abnormalities:
A single centre for CMA analysis e Small cohort

04/12/2024 Value of CMA in pregnancies with high risk of isolated trisomy

Cases assessed by expert cytogeneticists * Only CNV detectable by CMA

Ultrasound by referring physician * No information on children's mid-term development

Examination of all newborn babies by a paediatrician

89% acceptability rate for IT

—> Need for a multicentre study with a larger sample size

21 >1/50: retrospective cohort study



Conclusion

e  Chromosomal abnormalities detected: rare and heterogeneous

* Not all detectable by high-resolution CF DNA

* 100% of abnormalities detected by CF DNA with a poor neurodevelopmental prognosis
and normal ultrasound A risk-benefit balance between: source of anxiety and risking to
delay formal diagnosis

* Low PAPP-A as an indicator of chromosomal abnormality

* Importance of the pre-test and post-test consultation and respect of the woman's choice

Value of CMA in pregnancies with high risk of isolated trisomy

0122024 21 >1/50: retrospective cohort study
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