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HIGHLIGHTS on CML: WHY in 2025?

• 20% of patients must stop TKI…for intolerance or resistance

• Only 30% of patients reaches and maintains TFR

OS TFR QoL



HIGHLIGHTS: WHAT ARE THEY?

1. New drugs (asciminib)

2. From OS to QoL: the management of adverse events

3. The resistance: a phenomenon still unknown

4. CML is not only BCR::ABL1



DIFFERENT ACTORS



HIGHLIGHTS: WHAT ARE THEY?

1. New drugs (asciminib)

2. Lower toxicities, better results

3. The resistance: a phenomenon still unknown

4. CML is not only BCR::ABL1



ASCIMINIB: a new concept of drug

Breccia M, Blood 2024



ASCEMBL TRIAL

• Mauro MJ, ASH 2023 poster 4536

233 pts MR3

3y

Hochhaus A, Leukemia 2023



DMR

ASCEMBL TRIAL

3y6m

Hochhaus A, Leukemia 2023



ASCIMINIB: phase-1 trial – long-term follow-up

Hochhaus A, ASH 2023 #632

• 115 pts, 71% IV line
• Stop 13% for AEs, 7% for 

resistance
• Median time to MR3 = 16m
• MR3 @6m = 23%
• MR3 @12m = 33%
• MR3 @3y = 56%
• MR3 @5y = 52%
• MR4 @5y = 24%



16 pts, 40-80 y
III line = 3
IV line = 4
V line = 1
I line = 8

Kidney cancer =1
breast cancer =1
Lung cancer = 1
hypertension = 4
arthritis =1
Thyroid =2

II LINEI LINE

IMATINIB = 6
NILOTINIB = 2
5 stop x tox
1 stop x res
1 stop x both

BOSUTINIB = 4
NILOTINIB = 1
DASATINIB = 1
PONATINIB = 2
5 stop x tox
3 stop x both

ASCIMINIB in PISA real-life



BASAL BCR::ABL1BASAL

>10% = 1

1-10% = 2

0.1-1% = 3

DMR = 2

1-10% = 3

0.1-1% = 2

DMR = 3

>10% = 0

ASCIMINIB in PISA real-life (advanced cases)



Ishhi Y, Int J Hematol 2025

ASCIMINIB in JAPANESE real-life



Jabbour E, AJH 2024

ASCIMINIB or PONATINIB?

After propensity score matching, no significant differences

CCyR

MR3

MR4

70% vs 78%

53% vs 66%

42% vs 43%



ASCIMINIB: CV safety…our opinion…

From Leukemia master class

imatinib

asciminib

bosutinib

dasatinib

nilotinib

ponatinib



HIGHLIGHTS: WHAT ARE THEY?

1. New drugs (asciminib)

2. From OS to QoL: the adverse events

3. The resistance: a phenomenon still unknown

4. CML is not only BCR::ABL1



Hochhaus A, NEJM 2024

ASCEMBL TRIAL

…In the ASCEMBL trial, after a median follow-up of 4 years, no new 

arterial occlusive events occurred with asciminib since the week 96 

analysis.

After approximately 8 years of exposure, arterial occlusive

events were reported in 4 new patients since the previous analysis (overall 

incidence, 12.2%)…



Liu Z, Oncology 2024

ASCIMINIB & CV TOXICITIES (from FDA registry)

9%

5%



HFA-ICOS
SCORE

CV TOXICITIES

ESC guidelines 2022



THE RIGHT 
ADVICES 

Manouchehri A, Arterioscler Thromb Vasc Biol 2020



REVIEW – DASATINIB LOW DOSEDOSE: DASATINIB 50 mg vs 100 mg

50 vs 100 mg 
MMR @3y = 92% vs 84%

MR4 = 74% vs 66%
MR4.5 = 77% vs 62%

FFS @4y = 89% vs 77%
EFS @4y = 95% vs 92%
OS @4y = 97% vs 96%

Pleural effusions: 5% vs 21%

Jabbour E, AJH 2024



Galimberti S, Pharmaceutics, 2024

DOSE: PONATINIB (with plasma levels)



HIGHLIGHTS: WHAT ARE THEY?

1. New drugs (asciminib, olverembatinib)

2. Lower toxicities, better results

3. The resistance: a phenomenon still unknown

4. CML is not only BCR::ABL1



Alves R, Cancers 2021

A COMPLEX SCENARIO



THE LEUKEMIC STEM CELL

CD34+, CD38-, CD26+, CD35-

Raspadori D, Cytometry B Clin Cytometry 2019
Pacelli P, Frontiers in Pharmacology 2023



Hypoxic/ischemic
niche induces

NO expression
of BCR-ABL

protein

Cipolleschi MG, Curr Pharm Des. 2013

THE DIET
• In hypoxic conditions, CD26+ LSC increase (4.5 x) and carry stem cell 

features



1 2 3 4 5 6 7 8 9 10
A2M 1,8 18,5 5,2 1,2 26,8 6,5 -1,6

AKT1 1,6 2,2 2,7 1,9 2,0 1,6 4,7 1,9 2,9 1,5

B2M 4,7 4,3 5,8 3,4 2,2 2,5 9,6 4,2 3,4 2,5

BCL2L1 1,8 4,6 1,6 2,9 1,7 1,6 3,5 0,9 1,4 1,5

CCND1 -1,2 4,2 1,5 3,5 -3,3 -1,2 2,9 0,9 -2,3 -1,6

CDKN1A 7,4 9,7 2,1 3,9 1,7 1,9 31,7 2,2 7,1 -4,7

CEBPB 4,6 4,8 6,9 2,0 3,2 4,7 5,7 4,1 3,1

CEBPD 1,9 5,0 6,1 1,9 2,8 -1,4 6,0 3,9 3,1 5,2

CRK 1,1 3,9 2,5 1,5 2,9 1,8 5,4 1,9 2,8 1,7

CRP 87,3 -6,3

CSF1R 5,0 11,5 7,6 4,2 3,6 2,6 17,3 4,7 7,4 1,3

CXCL9 36,3 8,4 4,7 1,3 1,2 16,4 27,4 20,3 14,0 -2,1

EPOR -2,6 1,0 2,7 1,0 1,7 8,1 2,8 -1,3 1,9 -2,8

F2 -2,3 1,3 4,4 2,1 2,7 4,3 4,9 4,0 1,6 2,1

F2R 11,2 22,2 5,1 12,9 2,1 -1,4 24,7 4,2 3,1 5,8

FAS 4,9 6,9 4,9 3,2 1,8 3,8 8,1 4,2 2,9 2,7

FCER2 6,7 9,2 3,3 2,6 1,5 1,9 34,2 26,4 2,8 1,1

FCGR1A 4,2 4,4 2,2 3,1 3,8 22,6 8,0 3,6 13,4 1,1

GATA3 19,4 22,5 5,5 15,9 3,8 3,2 49,7 43,5 4,3 11,3

GRB2 1,0 2,0 1,3 1,1 2,4 77,6 6,1 1,4 3,0 1,0

HMGA1 -2,5 1,7 -1,2 1,2 1,1 -1,6 2,1 -2,3 1,8 -1,5

IFNAR1 2,8 4,0 5,0 2,4 2,7 3,7 8,1 4,4 4,0 1,7

IFNG 35,0 50,4 6,6 25,6 4,3 2,3 20,6 81,1 1,6 13,8

IFNGR1 2,1 9,0 6,4 1,8 1,4 1,1 9,2 4,1 2,1 2,3

IL10RA 5,7 16,9 3,3 4,8 2,7 1,8 20,5 5,9 3,7 1,9

IL20 4,6 5,0 -7,9 1,3 4,0 9,3 8,9

IL2RA 3,7 14,5 1,2 2,5 -1,5 1,9 10,9 5,7 -1,3 2,8

IL2RG 4,7 3,2 1,9 3,5 1,9 1,6 6,5 3,3 4,3 2,1

IL4 1,1 1,1 -2,5 -1,7 -8,2 -1,3 -1,5 -3,3 -2,9 -2,6

IL4R -1,2 2,0 2,8 -1,3 1,3 2,2 3,2 2,1 -1,2 1,1

IL6ST 8,6 13,6 5,1 6,2 1,4 2,9 24,7 9,9 3,1 4,9

INSR -4,0 1,3 -1,5 -2,5 -1,7 -2,0 1,7 -1,9 1,0 1,0

IRF1 4,7 2,1 2,0 3,3 2,4 5,2 7,6 2,8 3,5 1,2

IRF9 3,2 7,0 2,1 1,9 3,1 2,5 7,2 2,5 3,5 2,0

ISG15 9,3 2,7 3,2 4,6 3,7 4,6 6,6 4,3 5,3 1,3

JAK2 1,3 1,8 2,1 1,2 1,0 1,4 2,6 1,7 1,4 -1,5

JAK3 7,5 6,3 3,8 5,0 5,0 4,2 21,9 10,2 6,5 1,8

JUN 1,7 2,0 2,8 2,0 1,4 2,4 1,1 0,9 -3,0 -2,6

Athena study

Grassi S, Frontiers in Oncology 2019

FURTHER PATHWAYS

JAK-STAT
B-CATENIN/WNT



Soverini et al Leukemia 2023

MUTATIONS: OUR TRAFFIC LIGHT



Innes AJ, Leukemia 2024

49 pts

MUTATIONS & ASCIMINIB (UK real-life)



Rea D, EHA 2022 poster 4005

25% 
acquires 
mutations

MUTATIONS & ASCIMINIB



MUTATIONS: THE “NEXT in CML” STUDY

Soverini S, Blood 2020



HIGHLIGHTS: WHAT ARE THEY?

1. New drugs (asciminib, olverembatinib)

2. Lower toxicities, better results

3. The resistance: a phenomenon still unknown

4. CML is not only BCR::ABL1



ADJUNCTIVE MUTATIONS

Ochi Y, Int J Heamtol 2023

136 pts



Bidikian A, Blood Cancer J 2022

ASXL1

ASXL1 mutations: IMATINIB



Branford S, ASH 2023

ASCEMBL trial

31% presented ASXL1 mutations, 

with a median VAF of 20%; 

7% showed both ASXL1 and 

BCR::ABL1 mutatons.

ASXL1 mut

ASXL1 mutations: ASCIMINIB



ASXL1 & ASCIMINIB
8% ASXL1 mutated @diagnosis; 27%@2y

Shanmuganathan N, ASH 2024 pag 991

MR3 
@12m

ASXL1 wt
82%

ASXL1 mut
55%

2Y-FFS

ASXL1 wt
93%

ASXL1 
mut
68%

BCR::ABL1 
mutations by 2y

ASXL1 wt
0,5%

ASXL1 
mut
27%



Cross N, Leukemia 2023

MYELOID NGS



RESISTANCE & DIFFERENT ACTORS



• hsa-miR-182-5p and 
hsa-miR-26a-5p were 
significant up-regulated 
only in the non 
responsive group (2x)

Yacob AM, BMC Cancer 2022

miR26

miR182

miR26 miR182

RESISTANT

OPTIMAL RESPONSE

THE MICROENVIRONMENT: miRNAs



SNPs & CYTOKINES

OS
TNFa + TGFB1 + IL6

IFNg + IL10

Birru SK, Genes 2024



T CELLS

In resistant pts:
Tregs higher, 
T phenotype exhausted

Harrington P, BJH 2022



Galimberti S, Pharmacology J 2020

THE IMMUNITY



• Asciminib makes T lymphocytes more “fit”

ASCIMINIB IMATINIB DASATINIB NILOTINIB

Haselbarth L, Cancer Immunology Immunotherapy 2023

ASCIMINIB & IMMUNITY





unpublished data

THE «STEM CML CURE» PROJECT

Better characterize stem cell CD26+ stem cell during TFR

PD-L1 & PD-1
epigenetics

inflammation
TTV

CML



unpublished data

THE «STEM CML CURE» PROJECT



PD-L1 53% pos (12%-82%) 

Trend for PDL1: the probability of 
optimal response is twice for pts with 

lower PD-L1 expression

THE «STEM CML CURE» PROJECT

No correlation with BCR::ABL1

unpublished data



TAKE HOME MESSAGES

• CML is still alive…that requires many efforts to better understand the 

biology that is not only BCR::ABL1

• CML is a perfect link between lab & clinics

• The OS is wonderful…thus we can choice the best therapeutic 

strategy…for a better QoL

• The networks are fundamental



sara.galimberti@unipi.it


