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The complexity of a karyotype is related to its negative prognostic
impact.

Therefore, the prognostic risk of complexity has to be determined
for each malignancy.



Table 1. CKs with a prognostic impact®.

malignancies

MD5

Definition of a CK

de nove MDS and
t-MDS

CK with CAs —3
CK with CAs>3

After exclusion of
WHO-designated
recurring CAs&
ELN

3 or more CAs
MRC

4 or more CAs

Adult AML

MPN and MDS/MPN 3 or more CAs

Adult T-ALL 5 or more CAs
Excluding cases with a
recurrent translocation

CLL 3 CAs — low-CK
4 CAs — intermediate-
CK
5 or more CAs — high-
CK
Excluding +12, +19,
+other CAs

MCL 4 or more CAs,

including the t{11;14)

Frequency

de novo MDS
CK with CAs =3
2%

CK with CAs > 3
3-7%

t-MD5

CK with CAs =3
6%

CK with CAs>3
3%

All AML
10-12%
AML > 60y
23%
secondary
AML/t-AML
up to 25%

CML
1%
PMF
7.5%
PV, ET

CMML

7-13%

CK: 11-19%
HCK: 4-8%

19-59%

Prognostic impact Prognostic scoring
system (P55)

05, time to IPSS

progression to AML CAs > = 3: Poor
|
CAs — 3: Poor

CAs > 3: Very Poor

05, EFS ELN
CAs > — 3; Adverse

CML PMF
Blast crisis IPSS, DIPSS,
PMF, PV, ET, CMML MIPSS70 | v2
05, time to CAs>—13:
progression to AML Unfavorable
CMML
CPSS, CPSS-Mol

CAs > = 3: High risk
classification

EF5

TTFT, PF5, O5
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Table 1. CKs with a prognostic impact®.

Hematological Definition of a CK

malignancies

MD5S de nove MDS and
t-MD5S
CK with CAs — 3
CK with CAs >3

Frequency

de novo MDS
CK with CAs — 3
2%

CK with CAs > 3
3-7%

t-MDS

CK with CAs —3
6%

CK with CAs >3
31%

Prognostic impact

05, time to
progression to AML

CAs > 3: Very Poor
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IPSS Greenberg 1997
CAs > —3: Poor [163]
IPSS-R® auritzon 2002
CAs — 3: Poor 164]

Kantarjian, 2008
[165]

Schanz 2012 [8]
Greenberg 2012
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Kuendgen 2021
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Tableau 3. IPSS « classique »

IVI DS 0 0,5 1 1,5 2
Pourcentage de blastes médullaires <5 05-10 - 1120 21-30
Caryotype Favorable : Intermédiaire : Défavorable :
normal, autres complexe
perte isolée de I'Y, anomalies (3 anomalies ou plus),
del(5q) ou del(20q) isolée anomalies du chromosome 7
Cytopénies*® Ooul 2ou3 |

*Cytopénies définies par : polynucléaires neutrophiles < 1 800/mm?®, plaquettes < 100 000/mm’, hémoglobine < 10 g/dL.

Tableau 4. IPSS révisé

A) Classification cytogénétique de I'lPSS-R

Greenberg P, Blood, 1997

Proportion de Caryotype Survie médiane Délai jusqu'a
patients (%) (années) 25 % de LAM
(années)
Trés favorable 4% Y, del(11q) 54 NA
Favorable 72 % Normal, del(5q), del(12p), del(20q), 4.8 9,7
double avec dell5q)
Intermédiaire 13% Del(7q), +8, +19, i(17q), autre anomalie 2,7 2,5
simple ou double
Défavorable 4% -7, inv(3)/t(3q)/del(3q), double avec 1,5 1,7
-7/del(7q) ; complexe avec 3 anomalies
Trés défavorable 7% Complexe > 3 anomalies 0,7 0,7
B) IPSS -R
Variable pronostique 0 0.5 1 15 2 3 4
Cytogénétique Trés favorable Favorable Intermédiaire Défavorable Trés défavorable
Blastes médullaires <2% 34 % 5-10 % 510 % = 10%
Hémoglobine (g/dL) =10 8 < 10 < 8
Plaquettes (G/L) =100 50 < 100 < 50
Neutrophiles (G/L) =08 < 0,8

G

~

eenberg B, Blood, 2012

= Caryotype complexe a x anomalies. Score cytogénétique IPSS-R =y
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LAM

Adult AML After exclusion of
WHO-designated
recurring CAs§
ELMN

3 or more CAs
MRC

4 or more CAs

All AML 05, EFS
10-12%

AML > 60y

23%

AML/t-AML
up to 25%

@ﬂ. inv(16) and t{16;16), t{9;11), tiv;11)(v;g23.3), t(6:9), inv(3) and t(3:3), t(9;22). )

Cumplex Karyotype [CK]I 3 or more unrelated abnarmalltles in the absence of rg

arring abnorma |

“ Niua'l

'\ GFCH

Groupe Framtspho tdn
Cylog s Hbm iy

ELN Byrd 2002 [28]

CAs > — 3: Adverse Schoch 2004 [32]
Schoch 2005 [36]
Grimwade 2010
[271
Dohner 2017 [26]
Bager 2018 [47]
Daneshbod 2019
[31]
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Adult AML After exclusion of All AML 05, EFS ELN Byrd 2002 [28]

WHO-designated 10-12% CAs > — 3: Adverse Schoch 2004 [32]

recurring CAs§ AML > 60y Schoch 2005 [36]

ELN 23% Grimwade 2010

3 or more CAs secondary [27]

MRC AML/t-AML Dohner 2017 [26]

4 or more CAs up to 25% Bager 2018 [47]
Daneshbod 2019
[31]

@n. inv(16) and t{16;16), t{9;11), tiv;11){v;q23.3), t(6:9), inv(3) and t(3;3), t(9;22). )
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Complex Karyotype (CK) 2 or more unrelated abnormalities in the absence of rgefftring abnormaliie
t(8;21), inv(16), t(16;16), t(v;11)(v;q23,3), t(6;9), inv(3), t(3;3) or t(9;22). Alsdexclude hyperdiploid
maore trisomies or polysomies without structural abnormalities. Pbor prognosis is T inpedftric cases

debated o

Bidet et al., Cur Res Trans Med 2023
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= Ne pas employer le mot complexe. Présence d’une anomalie x / Caryotype hyperdiploide...
+ Pronostic



TABLE 1 Guidelines for counting aberrations in karyotypes

I_ LC In all hematologic malignancies:

1. Count one (1) aberration® for each item between commas, in all
clones and subclones®

2. Count a single change only once if it is present in several
subclones®

Groups Frantophong de
C:I i o Ha I H

3. Count each numerical change lincluding -, -, +15)%, balanced
translocation, simple structural change and each complex structural
change® as one (1) aberration

4. Count each chromosome marker as one (1) aberration®

5. Count one (1) aberration for tetraploidy (92 chromosomes) or near-
tetraploidy (81-103 chromosomes)’
&. Do not count constitutional aberrations®

In CLL, additionally:

7. Distinguish between a CK with three (3) to four (4) abnormalities
and a high CK with five (5) or more abnormalities

B. -Y, -X and +15 have to be flagged up in the cytogenetics report®
8. Count one (1) aberration for FISH abnormalities [del{13)(g), +12, del
(11 i erved in the karyotype®

10. CKs with +12,+19 have to be classified separately

Jondreville et al, Am J Hematol 2020
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1. Count one (1) aberration® for each item between commas, in all 1 L_.'l
clones and subclones® .:I.r‘ G FC H
2. Count a single change only once if it is present in several I.-'" | Y
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3. Count each numerical change (including -Y, -X, +15)°, balanced
translocation, simple structural change and each complex structural

change® as one (1) aberration
4. Count each chromosome marker as one (1) aberration®

5. Count one (1) aberration for tetraploidy (92 chromosomes) or near-
tetraploidy (81-103 chromosomes)’
&. Do not count constitutional aberrations®

In CLL, additionally:

7. Distinguish between a CK with three (3) to four (4) abnormalities
and a high CK with five (5) or more abnormalities

B. -Y, -X and +15 have to be flagged up in the cytogenetics report®
9. Count one (1) aberration for FISH abnormalities [del(13)(q), +12, del

{11 served in the karyotype®
10. CKs with +12,+19 have to be classified separately Jondreville et al, Am J Hematol 2020

CLL 3 CAs — low-CK CK: 11-19% TTFT, PFS5, OS Puiggros 2017
4 CAs — intermediate- HCK: 4-8% [104]
K Rigolin 2017 [105]
5 or more CAs — high- Baliakas 2019

[o1]

Excluding +12, 419,

+other CAs
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- Ne pas employer le mot complexe. Caryotype présentant I’association trisomie 12 +
trisomie 19 + anomalie x... + Pronostic (Différence entre autre tri ou anomalie de structure ?)



