
Da MDS a leucemia acuta
Emanuela Ottaviani



MDS

• Heterogeneous clonal bone marrow diseases

• Ineffective hematopoiesis

• Peripheral cytopenias

• Morphologic dysplasia

• Increased risk of progression to AML.



Diagnostic approach to MDS

Peripheral blood smear/ bone marrow aspirate:
dysplasia in one or more cell lines
blasts
ring sideroblasts

Bone marrow biopsy: 
cellularity; CD34+; fibrosis

Cytogenetic analysis: +8, -Y, del(20q)

Mutation analysis



Somatic mutations in MDS

1Numerous recurrently mutated genes;
2.Mostly infrequently mutated genes <5%;
3.Most patients have more than one mutation;
4.Clonal heterogeneity;
5.Systematic –pairwise interactions;
6.Increasing complexity in variables to be considered in 
clinical practice.





2016 WHO CLASSIFICATION



MDS and SF3B1
• Distint molecular and clinical subgroup

• Mutated in 70%-80% of MDS with ring sideroblasts

• Higher presence of ringed sideroblasts

• Low blast counts

• Lower incidence of multilineage dysplasia

• Higher neutrophil and platelet counts

• Appears to be an early founding mutation

• Mutual exclusivity with other splicing factors and TP53

• Better OS and lower incidence of disease progression



MDS with del(5q)
• del(5q): most common aberration (10-20% of MDS)
• Often single abnormality; sometime in a complex karyotype
• Middle age to older
• Female
• Blasts: <1% in PB and <5% in BM
• Clinical presentation: 

refractory macrocytic anemia, often severe
thrombocitosis (may be present)
neutropenia
hypolobulated megakariocytes

• Associated with no or one mutation (SF3B1, DNMT3A, TP53, TET2, 
CSNK1A1, ASXL1, JAK2)

• Good prognosis; lower risk for progression to LAM
• Good response to treatment



RPS14 and CSNK1A1 haploinsufficience

CSNK1A1



TP53 and MDS with del(5q)



Clonal evolution in MDS
sAML: significantly higher mutation rate

sAML: higher tumor burden (VAF) 
sAML: significantly increase of mutations number

sAML: more frequent intratumor heterogeneity

Makishima H., Nature Genetics 2017



MDS: progression to sAML

Different mutations in different disease subtype:
1)Enriched mutations in sAML vs high risk MDS
(FLT3, WT1, PTPN11, IDH1, IDH2, NRAS, KRAS, KIT, 
NPM1) 

2) ASXL1 in high risk vs sAML;

3) Enriched mutations in high risk vs low risk MDS 
(GATA2, TP53, RUNX1, STAG2, ASXL1, ZRSR2, TET2)

4) SF3B1 in low vs high MDS



MDS follow-up

Meggendorfer M., Haematologica 2017
Jansen J. H., nature communications 2017

• Stable mutations stable disease

• Loss of gene mutations

During follow-up: 



Linear evolution

Branching clonal evolution



Conclusions

• MDS: a very heterogeneous group of haematopoietic neoplasms

• Important role for mutational data in clinical management 

• Various clonal evolution patterns can be observed

• Important molecular monitoring during disease

Which is the role of molecular diagnostic lab????



Myeloid Solution 
Panel ABL1 ASXL1 BRAF CALR CBL CEBPa

CSF3R DNMT3A ETV6 EZH2 FLT3 HRAS

IDH1 IDH2 JAK2 KIT KRAS MPL

NPM1 NRAS PTPN11 RUNX1 SETBP1 SF3B1

SRSF2 TET2 TP53 U2AF1 WT1 ZRSR2

30 geni:   10 full,
20  regioni “hotspots”
coverage minimo 1000X (98%)

AmpliSeq Myeloid Panel



Myeloid Solution by SG: results



Case report



Disease N° alterations
(median)

MDS 32 2 (0-7)

MDS/MPN 8 3,5 (2-6)

MPN 20 3,5 (1-6)

AML 36 3 (0-7)

sAML 5 3 (3-5)
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Splicing factors  (U2AF1, SRSF2, SF3B1,ZRSR2)

DNA metilation  (TET2, DNMT3A, IDH)

Histone Modification (ASXL1, EZH2,BCOR)

Transcription factors (RUNX1, ETV6)

Signal transduction (CBL, JAK2, NRAS, KRAS, KIT)

TP53

MDS (32)

N°
MOLECULAR
ALTERATIONS

MDS pts (32)

0 5

1 7 (SPLICING OR EPIGENETIC 
FACTORS)

2 8

3 3

4 3

5 2

≥ 6 4



Molecular characterization by NGS at diagnosis and during follow-up

Several gene panels compatible with different instruments

Essential bioinformatics analysis

Possibility to identify even small altered clones

……………BUT

Conclusions



• Sharing panels and analytic pipelines

• Dedicated technicians/biologists and facilities

• Recognized diagnostic activity in NGS

Thanks!!!!


