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The heterogeneity of hematologic malignancies



Lee et al. Eur J of Phar. 2018

Targeted drug delivery: a challenge to hit tumor cells

Genomic alterations
in hematologic cancers:

² Point mutations & 
INDELs

² Structural variants

² Copy number
alterations

² Gene expression
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Sensitive mutations screening techniques for precision
medicine 

VAF (%) 20 5-3 0.1-0.01

COSTS 900 700 36

Exp time 4gg 1-2 weeks 1gg



The Next generation sequencing (NGS) technologies



NGS enables more sensitive detection of clinically 
actionable mutations in CML patients



NGS provides a more accurate picture of BCR-ABL KD 
mutations that confer resistance to TKIs

Soverini et al, Blood 2013



AmpliSeq Myeloid 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

Myeloid Solution Panel provides sensitive identification
of mutations in major myeloid disorders

Currently available for:
² AML
² MDS
² MPN
² CML
² CMML & JMML

30 genes full 
20 hotspots regions



NGS technologies allow to monitor the clonal evolution 
of leukemic stem cells 

Relapse Chemotherapy 
resistance

Leukemic
transformation

Diagnosis

Cells carrying
driver mutations



NGS technologies: from pre-clinical research to 
diagnostic routine 



ü Greater sensitivity and
accuracy enable timely and
rational TKI switch in the
setting of Failure patients

ü Mutations testing in the
Warning setting may identify
pts who need a change in
therapy rather that a “watch
and wait” approach.

Conclusions

ü Provides a “just one test” for 
all clinically relevant genetic
mutations allowing
prognostic stratification and 
therapy selection

ü Mutation screening allows to 
monitor the clonal evolution
of disease

NGS for BCR-ABL KD 
mutations in CML pts

NGS panel for myeloid
malignancies



ddPCR for deep investigation of specific mutations

ü dPCR performs a dilution
of target nucleic acid
across a large number of
reactions (partitions) for
accurate absolute
quantification of DNA
molecules.

ü It has become a new
standard for quantification
of mutant alleles at low
variant allele fraction
(VAF ≥0.01%).
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ddPCR allows the identification of specific hot-spot 
mutations at low frequency
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ddPCR: a sensitive and precise method for KIT D816V 
quantification in mastocytosis

35 BM samples from pts with neoplastic mast cell
infiltration <0.01% by flow cytrometry and low level
positivity by ASO-qPCR (or negative) were used for
validation.

Highly concordant results in terms of mutation
identification and VAF measurement.

Validation phase

179 BM samples from pts with suspected SM

WHO category Pts n Median VAF % (range)

ISM 55 0.16 (0.01-3.1)

SSM 4 5.82 (2.47-21.5)
AdvASM 23 15.23 (0.019-36.3)

All D816V-positive 82 0.31

Prospective phase 



Take home message

ü The molecular landscape of genomic alterations involved in
leukemic transformation and progression is enabling the
implementation of personalised medicine

ü Thanks to NGS techniques we are able to obtain a wide
range of molecular information useful for diagnosis,
prognosis, risk stratification and therapeutic choice

ü dPCR is a simple and rapid technique for the identification
of specific mutations with low VAF and represents the new
gold standard for diagnosis and MRD monitoring
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