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The EUTOS Registry reports that CML currently has an average incidence of 
0.99/100,000, ranging from 0,69/100,000 (Poland) to 1,39/100,000 (Italy - Emilia-
Romagna and Sicily).





Deininger M, et al. Blood. 2009;114(22):462. Abs # 1126.

Estimated OS at 8 years was 85%

(93%, considering only CML related deaths)
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 Complete hematologic response, complete 

cytogenetic response and major molecular 

response

 Normal lifespan, normal quality of life

 Safe procreation

 Discontinuation of therapy?

Treatment goals in CML in 2018
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• Early molecular response (<10% IS BCR-ABL1) is

associated with:

– Higher probability of MMR (<0.1% IS BCR-ABL1)1,2

– Higher rates of event-free survival (EFS)2,3,4,5 and progression-free

survival (PFS)3 

• Achievement of MMR is associated with:

– Higher rates of EFS5 and PFS6

– Longer duration of CCyR7,8,9,10

– Deep MR achievement (> MR4.5)12

• Durable MMR is associated with prolonged PFS11

Prognostic Significance of Molecular Response

12 Branford S, et al. Clin Cancer Res. 2007;13:7080-7085. 



Is this true in all CML patients?



Calculation of relative risk in CML 
We have several ways to calculate the risk of the disease in each patient, with the meaning 

of a risk related to progression to advanced phases

EUTOS long-term survival score 

Baccarani M., Blood 2013; Sokal J. et al,  Blood 1984; Hasford J. et al, Natl Cancer 
Inst. 1998; Hasford J. et al, Blood 2011; Pfirrmann M. Leukemia 2016.

0.0025 x (age/10)3 + 0.0615 x spleen size + 0.1052 x blasts in PB + 0.4104 x 
(PLT count/1000)-0.5

LOW:  < 1.5680

INTERMEDIATE: 1.568 - 2.2185 

HIGH: > 2.2185



Chromosomal Abnormalities in CML clones

 Metaphase karyotyping may reveal additional clonal chromosomal
abnormality in Ph+ cells (ACA/Ph+), a situation referred to as clonal
cytogenetic evolution and defines TKI failure if emerging on treatment.

 CCA/Ph+ in case of so called «Major Route» abnormalities at the 
diagnosis have been reported to have an adverse prognostic value:
 Trisomy 8
 Trisomy Ph
 Isochromosome 17
 Trisomy 19 
 Ider22

 Others baseline factors, including gene expression profiles, specific
polymorfism of gene coding for TKI transmembrane transporters or TKI-
mediated apoptosis have been reported to have prognostic implication, 
but data are not yet sufficiently strong to use for planning treatment 

Castagnetti F. et al, J Clin Oncol 2010; Marzocchi G et al, Blood 2011; Fabarius A. et al, Blood 2011; 
Luatti S. et al Blood 2012; Verma D. et al, Cancer 2010  



Sokal Risk 
<40 

n. 421 
41-60 
n. 562 

>61 
n.131 

Low   60% 41% 22% 

Intermediate
/High  

40% 59% 78% 

 

 

ICSG on CML 86-97 / 1114 patients

Distributions by age groups and Sokal Risk

GIMEMA CML WP
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Gugliotta G et al. Blood 2011



GIMEMA CML WPGugliotta G et al. Blood 2011

Considering all events, the 6-years survival

rates are lower for older patients

IMATINIB AND AGE - Early CP OUTCOME

GIMEMA CML 021-022-023 1





Outcome is influenced by comorbidities

Sauβele S. et al, Blood 2013



EUROPEAN LEUKEMIA NET 2013: TREATMENT  RECOMMENDATIONS

Baccarani M, et al. Blood. 2013;122(6):872-884



ENESTnd 6-Year Update 

17Hughes TP, et al. Haematologica. 2015;100:[abstract P228].

Figure 5. Progression to AP/BC
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a Defined as progression to AP/BC or death due to advanced CML. b P values are nominal, were provided for descriptive purposes only, and were not 

adjusted for multiple comparisons
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4.6%

7.3%

Dasatinib

n=259

Imatinib

n=260

On study During follow-up beyond discontinuation

Transformation to AP/BP CML by 5 Years

 One imatinib patient and no dasatinib patients transformed between 4 and 5 years

aOne dasatinib and one imatinib patient transformed but did not have 3-month molecular assessments.

bIncluding follow-up beyond discontinuation (intent to treat).

DASISION (CA180-056) 5 year up-date



NCCN Guidelines 1/19, August 2018
modified

Trial Study Arms N° pts Median
FU

CCyR % MMR% Disease
progression n (%)

PFS % OS %

IRIS1
Imatinib 400 553

11 ys
83 - 38 (37) 92 83

α-IFN+LD ARA-C 553 - - 71 (13) - 79

DASISION2

Dasatinib 100 259

5 ys

- 76
P=.002

12 (5) 85 91

Imatinib 400 260 - 64 19 (7) 86 90

ENESTnd3

Nilotinib 600 282

5 ys

- 77
P vs IMA
<.0001

10 (4) 92 94

Nilotinib 800 281 - 77
P vs IMA
<.0001

8 (2) 96 96

Imatinib 400 283 - 60 21 (7) 91 92

BFORE4
Bosutinib 400 268

12 ms

77
P=.0075

47
P=.02

4 (2) - -

Imatinib 400 268 66 37 6 (3) - -

First line Tki therapy for CP-CML: Long-term FU data 
from phase III studies

1. Hochhaus A et al, N Engl J Med, 2017 2. Cortes JE et al J Clin Oncol 2016
3. Hochhaus A et al, Leukemia 2016        4. Cortes JE et al, J Clin Oncol 2018



ENESTnd 6-Year Update 

20Hughes TP, et al. Haematologica. 2015;100:[abstract P228].

Figure 3. Cumulative Incidence of MR4.5 and 

Time to First MR4.5
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31%
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52%; P < .0001a

Δ 21% to 

23%

a P values are nominal, were provided for descriptive purposes only, and were not adjusted for multiple comparisons.

Treatment Arm Kaplan-Meier Estimated

Median Time to First MR4.5, months

Hazard Ratio vs Imatinib

(95% Confidence Interval)

P valuea

Nilotinib 300 mg BID 45.5 2.0387 (1.5807-2.6295) < .0001

Nilotinib 400 mg BID 49.8 1.7770 (1.3780-2.2915) < .0001

Imatinib 400 mg QD 61.1 - -
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DASISION (CA180-056) 5 year up-date



Trial
Study Arms 
(mg/daily)

Low-risk Intermediate- risk High-risk

MMR% MR4.5% MMR% MR4.5% MMR% MR4.5%

DASISION1

Dasatinib 100 90 55 71 43 67 31

Imatinib 400 69 44 65 28 54 30

ENESTnd2

Nilotinib 600 - 53 - 60 - 45

Nilotinib 800 - 62 - 50 - 42

Imatinib 400 - 38 - 33 - 23

BFORE3

Bosutinib 400 58 - 45 - 34 -

Imatinib 400 46 - 39 - 17 -

First line  II Gen-TKI therapy for CP-CML: Molecular
Response (MR) according to Sokal or Euro Risk Score

NCCN Guidelines 1/19, August 2018, modified

1. Cortes JE et al J. Clin Oncol. 2016
2. Hochhaus A et al, Leukemia 2016
3. Cortes JE et al, J. Clin Oncol. 2018



Pavlu J. Curr Hematol Malig Rep 2013

Outcome of stem cell transplantation



DISCONTINUATION  OF TKI THERAPY



ABL001 is a potent, selective inhibitor of ABL1

In h ib ito r  C o n c e n tra t io n  (n M )

L
u

m
in

e
s

c
e

n
c

e
 (

C
T

G
)

0 .0 0 0 1 0 .0 1 1 1 0 0 1 0 0 0 0

0

2 .51 0 6

5 .01 0 6

N ilo tin ib  ( -IL -3 )

A B L 0 0 1  ( - IL -3 )

N ilo t in ib  (+ IL -3 )

A B L 0 0 1  (+ IL -3 )

Ba/F3 (wtBCR-ABL) Cell Proliferation

Wylie A, et al. Blood. 2014:[abstract 398].

Nilotinib
(ATP site)

ABL001 (myristoyl 
site)



KCL-22 CML Xenograft

Combination of ABL001 and Nilotinib prevents the 
emergence of resistance

Each line represents individual animals

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

d a y s  p o s t- im p la n t

T
u

m
o

r
 V

o
lu

m
e

 (
m

m
3

)

0 2 0 4 0 6 0 8 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

180 180

Nilotinib (75mg/kg) BID
ABL001 (30mg/kg) BID
Nilotinib (75mg/kg) BID + ABL001 (30mg/kg) BID

Dosing stopped on day 77, all mice remain disease free >176 days

T315I detected

A337V detected

* *

*
Wylie A, et al. Blood. 2014:[abstract 398]. Andreas Hochhaus1 et al 

A Multicenter, Open-Label, Randomized, Phase 3 Study of Oral Asciminib (ABL001) vs 
Bosutinib in Patients With Chronic Myeloid Leukemia in Chronic Phase Previously 

Treated With ≥ 2 Tyrosine Kinase Inhibitors
ClinicalTrials.gov NCT03106779

Nilotinib
(ATP site)

ABL001 
(myristoyl site)

BCR-ABL 
protein



Conclusions
 The selection of first-line TKI therapy (IMA, NILO or DAS) in a given patient shold be 

based on the risk score, toxicity profile of TKI, patient’ age and comorbidity.

 IMA and II Gen-TKI are all appropriate options for patients across all risk scores.

 The prevention of disease progression to AP-CML or BC-CML is the primary
endopoint of TKI therapy in CP-CML patients and disease progression is more 
frequent in patients with intermediate-or high-risk score.

 II Gen-TKI are associated with lower risk of disease progression than IMA and are 
therefore preferred for patients with an intermediate- or high-risk score.

 Moreover, II Gen TKI can induce higher rates of deeper (MMR and MR4.5) and faster 
responses in patients across all risk scores, which may facilitate subsequent 
discontinuation of TKI Therapy in selected patients. Particular caution should be 
needed in high-risk patients

 IMA may be preferred for older patiens with comorbidities especially cardiovascular 
diseases.



THANK YOU


