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CML treatment goals

Major molecular response

Deep molecular response

Quality of life

Treatment-free remission

Overall survival

Good tolerance
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18-40 yrs 41-65 yrs 66-80 yrs > 80 yrs

Low ELTS score 2GTKIs IM – 2GTKIs IM IM

Int ELTS score 2GTKIs 2GTKIs IM – 2GTKIs IM

High ELTS score 2GTKIs 2GTKIs IM – 2GTKIs IM

GIMEMA Recommendations for first-line treatment

Baccarani et al. Blood Advances 2019

High rirk additional clonal chromosome abnormalities in Ph1 cells: +8, +Ph, +19, +21,

+17/i17, 11q23, abnormalities of chromosome 3 and 7, and complex karyotypes



A stable deep MR is a pre-requisite for discontinuation
EUROSKI trial - Final results
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Mahon et al. ASH 2021 Abstract

• 728 eligible patients (stable MR4)
• Trigger for re-treatment: loss of MMR

• Median duration of TKI treatment 7.5 years
• Median duration of MR4 before D/C 4.7 years

• TFR at 36 months→ 46%
• Relapses between 6-36 months (15%)



Cumulative rate of TFR elegibility on 2GTKIs vs IM
ENESTnd study

Kantarjian et al. Leukemia 2021

Eligible for TFR: MR4.5 or better after ≥2 years and maintained sustained DMR for ≥1 year

10-year update



Treatment-free survival after D/C in TFR phase
ENESTfreedom trial

Radich et al. Leukemia 2021

The majority of late events are due to study interruption (stable MMR)

5-year update

• > 2 years frontline nilotinib; MR4.5 at baseline; 52 weeks consolidation phase
• The estimated treatment-free survival rate at 5 years was 48.2%. 
• Re-initiation phase: 98.9% regained MMR and 92.3% regained MR4.5. 



Treatment duration and TFR
EURO-SKI study (n=750)Probability of maintaining MMR

by duration of Deep MR before IM discontinuation

EUROSKI study

Saussele et al. Lancet Oncology 18
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ELN recommendations
Criteria for stopping

Hochhaus et al. Leukemia 2020

MINIMAL CRITERIA (D/C allowed)

• CML in first CP only

• No prior treatment failure

• Motivated patient and high quality PCR

• Typical e13a2 or e14a2 BCR–ABL1 transcripts

• Duration of TKI therapy > 5 years for imatinib

> 4 years for 2GTKI

• Duration of DMR (MR4 or better) > 2 years

OPTIMAL CRITERIA (D/C recommended)

• Duration of TKI therapy > 5 years

• Duration of DMR > 3 years if MR4

> 2 years if MR4.5



Response to first-line and second-line therapy

RESPONSE GIMEMA 2019 ELN 2020

3 months Optimal < 10 < 10

Warning - > 10

Failure > 10 (confirmed) -

6 months Optimal < 1 < 1

Warning 1-10 1-10

Failure > 10       > 10       

12 months Optimal <  0.1 <  0.1

Warning 0.1 - 1 0.1 – 1

Failure > 1 > 1

24 months Optimal < 0.01 < 0.1

Warning 0.1 - 0.01 0.1 - 1

Failure > 0.1 > 1

Baccarani et al. Blood Advances 2019

Hochhaus et al. Leukemia 2020

Treatment-free remission Overall survival



Areas of improvement in 2023

• Treatment discontinuation is feasible for 10-20% of CML patients

• Many patients require treatment changes (resistance and/or intolerance)

• Potential toxicity of newer agents

• We still have patients in advanced phases
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Reasons of treatment switch

Adapted from:

1. Jabbour EJ, et al. Leuk Lymphoma. 2014;55:1451-62;

2. Deangelo DJ. Blood Cancer J. 2012;2:e95; 

3. Marin D, et al. J Clin Oncol. 2010;28:2381-8. 

Non-adherence

Dose adjustements

Primary resistance1

Secondary 

resistance1

Failure to achieve 

response 

milestones

Adverse drug 

reactions2,3

Warning, failure

or loss of response

Risk of 

progression
Intolerance

Severe or clinically 

relevant toxicity

Risk of unrelated 

death

Mild toxicity
Impairment of 

QoL



Why you may need a 2nd line TKI?

Unsatisfactory therapeutic effect   → 15-20%

Intolerance                                        → 15-20%

Castagnetti, Leukemia 2015 (imatinib)

Hochhaus Leukemia 2016 (nilotinib)

Cortes, JCO 2016 (dasatinib)

Brümmendorf et al. ASH 2020 (bosutinib)



Evolution of CML treatment
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1^ Line Imatinib 400 Imatinib 400

Generic imatinib

Dasatinib

Nilotinib

(Bosutinib)

2^ Line
Imatinib 600-800

Allo-SCT

Nilotinib

Dasatinib

Allo-SCT

• IM → nilo, dasa, bosu, (pona)

• DAS → nilo, bosu, pona, (ima)

• NIL → dasa, bosu, pona, (ima)

• BOS → dasa, nilo, pona, (ima)

• T315I → pona

3^ Line Palliation Palliation

Asciminib

One of remaining TKIs

Allo-SCT

1)Baccarani  M et al, Blood, 2006;108(6):1809-20

2)Baccarani  M et al, J Clin Oncol, 2009;27(35):6041-51

3)Baccarani  M et al, Blood Adv. 2019 Dec 23;3(24):4280-4290.

4)Hochhaus et al, Leukemia. 2020 Apr;34(4):966-984
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The choice of second-line therapy and beyond

• Disease risk

– Reason of switch (intolerance vs failure/warning)

– BCR::ABL1 mutations

– Type of first-line TKI (IM vs 2GTKIs)

• General health conditions

– Type/severity of comorbidities 

– Cardiovascular risk 

– Age

Castagnetti et al. Targeted Oncology 2021



Second-line treatment in CP-CML: international recommendations

GIMEMA 2019 

Data are not sufficient to make suggestions regarding the TKI choice in the second- or

subsequent-line setting. Apart from mutations, the characteristics of the patient (age and

comorbidities) and the toxicity profile of the TKIs count

ELN 2020

In the absence of BCR::ABL1 KD-mutations, there can be no clear recommendation for

any particular 2GTKI: all second-line TKIs are effective, but there are no studies

comparing the TKIs with each other. The criteria for the choice of the second-line TKI are

almost entirely patient related (age, comorbidities, toxicity).

In patients with resistance to a 2GTKI ponatinib is preferred rather than an

alternative 2GTKI unless cardiovascular risk factors preclude its use

Baccarani et al. Blood Advances 2019

Hochhaus et al. Leukemia 2020



Outcome of 3L TKI in CML, A Propensity Score Analysis

Progression-free survival

MDACC

        

 
    

        
       

 
       

   
 
  

              
      

          
 

      
              

      

The 3-year PFS rate was 59% versus 83% (P<0.001) after propensity matching 
in patients treated with 2G TKIs and ponatinib, respectively
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Months From Third-Line TKI Therapy

Median Follow-Up: 35 months 
(Ponatinib)

Total Event 3-y Rate Median

92 39 59% 56 months

92 13 83% Not reached

Strata

+ 2G TKIs

+ Ponatinib

Log-rank
P=0.00043

173 102 72 57 46 39 33 28 19 14 12 7 3 2 0

181 122 81 51 33 11 3 3 3 3 2 2 1 0 0

92 56 35 29 21 17 13 10 6 4 4 3 2 1 0

92 62 44 26 19 8 3 3 3 3 2 2 1 0 0

Jabbour E, et al. Am J Hematol. 2023;98(4):658-665



OPTIC Study

Safety and efficacy by starting dose

Cortes et al. Blood 2021;138(21):2042-2050



Asciminib and other TKIs
can co-bind a single molecule of BCR-ABL1

Wylie et al. Nature, 2017 ;543:733-737  

Asciminib is the first BCR::ABL1 inhibitor to Specifically Target the ABL Myristoyl Pocket (STAMP).

X-ray crystal structure of asciminib bound to the myristoyl pocket (magenta) and nilotinib bound
to the ATP pocket (red) co-crystallized in a ternary complex with ABL1



Poster presentation at: 64th ASH Annual Meeting & Exposition; December 10-13, 2022; New Orleans, LA, and virtual.

ASCEMBL Study Design 
• Median duration of follow-up: 2.3 years (120 weeks) from randomization to last contact date

• Primary endpoint: MMR rate at week 24

• Key secondary endpoint: MMR rate at week 96

Key Study Criteria

• Adults with CML-CP 

previously treated with 

≥2 TKIs

• Failure or intolerance 

of most recent TKI

• Patients with intolerance 

of most recent TKI must 

have BCR::ABL1IS

>0.1% at screening

• No T315I or V299L 

BCR::ABL1 mutations

ASCEMBL

(NCT03106779)

Randomized 2:1

(stratified by MCyR 

vs no MCyR at 

baseline)

N=233

Asciminib 

40 mg twice daily

n=157 

Bosutinib 

500 mg once daily

n=76 

Survival 

follow-up

Treatment duration: ≥96 weeks

Asciminib 

40 mg twice 

daily

Switch allowed for 

those meeting 

lack-of-efficacy 

criteria on 

bosutinib

Survival 

follow-up

ASCEMBL Study Design 

Hochhaus et al. Leukemia 2023



Time to MR3

Hochhaus et al. Leukemia 2023
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Take-home messages

• The choice of 1L treatment should be based on disease risk (ELTS score, CCA in

Ph+ cells) and patients characteristics (age, comorbidities);

• First-line (and second-line) 2GTKIs may increase the eligibility for TFR but have

not major impact on TFR stability;

• Longer therapy and DMR duration increase the probability of TFR;

• Many CML patients switch to 2L or 3L (heterogeneity of clinical situations);

• No clear indications on second-line treatment, but ponatinib should be preferred 

in case of resistance to 2GTKIs and/or in case of T315I mutation;

• Asciminib is a new treatment option, now approved for 3L treatment



fausto.castagnetti@unibo.it

Thank you for attention!



Adverse events

Hochhaus et al. Leukemia 2023

Exposure-adjusted AOE rate (per 100 patient-years) in the week 96 analysis was 3.0 vs 1.4 in the 2 arms
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