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During the presentation, we will discuss about:

• How frequent is the need of second/third line treatment?

• How can we identify CML treatment failures?

• How should we manage CML treatment failures?

• Can we improve current results?
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Adapted from: Cortes J, J Clin Oncol. 2016 Jul 

10;34(20):2333-40

Hochhaus A. Leukemia. 2016 May;30(5):1044-54

This data comes from different studies and should not be compared
1. Imatinib treatment interruption differs from 37%-49%

Nilotinib

Still on treatment Treatment discontinuation

Dasatinib

Still on treatment Treatment discontinuation

Imatinib1

Still on treatment Treatmen discontinuation

ENESTnd and DASISION  studies 5 years follow up

How frequent is treatment failure in CML pts 
first line?



EUTOS population registry→ 19 meses seguimiento

How frequent is treatment failure in CML pts 
first line? Real world experience



During the presentation, we will discuss about:

• How frequent is the need of 2nd/3th line treatment?

• How can we identify CML treatment failures?

• How should we manage CML treatment failures?

• Can we improve current results?



Can we predict treatment failures reasons?

Adapted from Cortes J, J Clin Oncol. 2016 Jul 10;34(20):2333-40

Dasatinib

Still on treatment Treatment discontinuation

Imatinib

Still on treatment Treatmen discontinuation

DASISION trial               5yrs follow upLack of efficacy: 28%
Intolerance: 42%

Lack of efficacy: 36%
Intolerance: 17%



Can we predict treatment failures reasons?



How to classify TKIs failures: lack of efficacy

Hochhaus A. Leukemia (2020) 34:2125–2137



“In case of intolerance and treatment related
complications, the decisión to change is in part
subjective, depending upon the patient, physician, 
options for supportive care, and also upon the
level of response”

Hochhaus A. Leukemia (2020) 34:2125–2137

How to classify TKIs failures: intolerance



How is intolerance defined in CML clinical trials?

Imatinib Recurrence of nonhematologic toxicity of at least grade 3 despite appropriate dose reductions and 
optimal symptomatic management

Dasatinib Occurrence of at least a grade 3 nonhematologic or grade 4 hematologic toxicity lasting >7 days 
during treatment with imatinib at any dose 

Niotinib Patients with symptoms of intolerance who had never achieved a major cytogenetic response. 
Any grade 2 nonhematologic toxicity lasting >1 month or recurring >3 despite supportive care and 
maximum dose reduction. 
Any grade 3 or higher nonhematologic toxicity.
Any grade 4 hematologic toxicity lasting >7 days

Bosutinib Inability to take the TKI because of drug-related grade 4 hematologic toxicity lasting more than 7 
days, drug-related grade 3 or 4 nonhematologic toxicity, persistent grade 2 toxicity not responding
to dose reduction and medical management, or loss of previously attained response on lower-dose
TKI therapy with an inability to receive a higher dose because of drug-related toxicity at higher
doses 

Pinila-Ibarz et al. Cancer. 2011 Feb 15;117(4):688-97.

Kantarjian HM et al. Blood. 2014 Feb 27;123(9):1309-18



Can we really distinguish between intolerant
and resistant patients?

All Patients (N = 48)

Number of TKIs received, n (%)

1 1 (2.1)a

2 19 (39.6)

> 2 28 (58.3)

Reason for TKI discontinuation, n (%)b

Both resistance to and intolerance of TKIs 24 (50.0)

Only intolerance of TKIs 13 (27.1)

Only resistance to TKIs 11 (22.9)

T Hugues. EHA20, 06/12/20; 294990; S170 

• Subgroup Analysis of Patients Potentially Intolerant of Prior TKI Therapy in Asciminib

clinical trial

• Patients enrolled ≤ 1% at baseline
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Treatment options in CML pts previously
treated with imatinib first line

Dasatinib Nilotinib Bosutinib

Variable Resistance Intolerants Resistance Intolerants Resistance Intolerants

Follow up >24m >24m 24m

CHR 89% 100% 77% NR 86% 85%

CCyR 44% 66% 41% 51% 41% 41%

PFE 24 
months

80% 64% 79%

OS 24 
months

91% 87% 92%

Shah et al. Haematologica. 2010 Feb;95(2):232-40 

Kantarjian et al. Blood. 2011 Jan 27;117(4):1141-5 

Cortes et al. Blood. 2011 Oct 27;118(17):4567-76



How do we choose the best second line 
option?

Cortes J. ASH 2020. Educational Program



Should bosutinib doses be modified according 
to reason of treatment failure?

García-Gutiérrez V. Am J Hematol. 2015 May;90(5):429-33
García-Gutíerrez V, et al. Ann Hematol. 2019;98:321-30.



BEST study (Bosutinib 2L pacientes mayores) 

F Castagnetti. EHA200; 6/12/20; 294658; EP740 



Gener G. OC. ASH 2023.Abst 619 Long-Term Follow Up results of low dose 

(50mg) Dasatinib as front line treatment in CML patients



Failure of 2G TKIs is a common situation

2G, second-generation; BID, twice a day; TKI, tyrosine kinase inhibitor; QD, once daily.
Masarova L, et al. Cancer. 2020;126:1448–59; García-Gutiérrez, personal opinion; Shah NP, et al. Am J Hematol. 2016;91(suppl):869–74; 
Gambacorti-Passerini C, et al. Haematologica. 2018;103:1298–1307.

Nilotinib 
400 mg BID

(4 years)

Dasatinib
100 mg QD

(7 years)

Bosutinib 
500 mg QD

(5 years)

Total discontinuation 70% 78% 60%

Lack of efficacy 30% 21% 24%

Adverse events 28% 30% 23%

How should we treat 

these patients?



Why do patients fail current TKIs?

Intolerance Resistance

ABL1, Abelson tyrosine kinase 1; BCR, breakpoint cluster region; TKI, tyrosine kinase inhibitor.
Lee H, et al. Int J Hematol. 2021;113:632–41; Figure used with permission of JapaneseSociety of Hematology © 2021 Japanese Society of Hematology; permission conveyed through
Copyright Clearance Center, Inc.; Braun T, et al. Cancer Cell. 2020;37:530–42.

- Pharmacokinetic differences in drug absorption, 

bioavailability and time of target inhibition may play a 
role in disease response

- Evidence suggests that high potency BCR::ABL1 TKIs 

with increased half-life may drive improved disease 
responses

- However, there is no clear relationship between 
plasma half-life and disease response



Treatment options after 2G TKI failure

2G, second-generation; TKI, tyrosine kinase inhibitor.

Senapti J, et al. Blood Cancer J. 2023;13:58.

PonatinibAlternative 2G TKIs

Intolerance Resistance



Does response to 2nd-generation TKIs 
differ due to reason for failure?

a Patients with CHR, CCyR, MR3, or MR4.5 at baseline were evaluable for haematologic, cytogenetic, or molecular response and 
were considered responders if they maintained their response.

b Evaluable patients without a CCyR, MR3, or MR4.5 at baseline.

GELMC, Spanish CML Group; MR4.5, molecular response 4.5 (BCR-ABL1IS ≤ 0.0032%); RCC, renal cell carcinoma.

The GELMC experience in 61 CML patients treated with bosutinib in the 4th line

p = 0.0043
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MR3a 21/33 (64) 4/28 (14)

MR4.5a 9/33 (27) 1/28 (4)
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a response at 

baseline

CCyRb NA 7/28 (25)

MR3b 8/19 (42) 4/28 (14)

MR4.5b 6/29 (21) 0

García-Gutiérrez V. Am J Hematol. 2015 May;90(5):429-33
García-Gutíerrez V, et al. Ann Hematol. 2019;98:321-30.



Bosutinib in patients previously treated with 2G TKIs 

• BYOND study: 163 pre-treated patients with CML received bosutinib 
(median treatment duration: 24 months)

2G, second-generation; CI, confidence interval; CCyR, complete cytogenetic response; CML, chronic myeloid leukaemia; MCyR, major cytogenetic 
response; TKI, tyrosine kinase inhibitor.

Hochhaus A, et al. Leukemia. 2020;34:2125–37; Smith DB, et al. Blood. 2019;134(Suppl 1):1650. 
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PACE and OPTIC trials: Ponatinib efficacy in patients 
who received prior 2G TKIs

*Assessed in the intention-treat-population (n=93); †assessed in the full 45-mg population (n=94).
2G, second-generation; CML, chronic myeloid leukaemia; CP, chronic-phase; IS, international scale; NA, not applicable; OS, overall survival; 
PFS, progression-free survival; TKI, tyrosine kinase inhibitor.

JabbourE, et al. Leukemia. 2024;38:475–81.

Response

PACE 
CP-CML
(n=270)

OPTIC 
45 mg15 mg

(n=93)*

≤1% BCR::ABL1IS by:

12 months, % 49 52

24 months, % 52 56

60 months, % 54 NA

PFS at:

2 years, % 67 80†

OS at:

2 years, % 88 91†



Third-line TKI in CML. OS by Third-line TKI 
Before and After Propensity Score Matching 

Before matching After matching
Jabbour E. Am J Hematol. 2023 Apr;98(4):658-665. doi: 10.1002/ajh.26852/ASH 2022



Cortes J. ASH 2020. CO 45



Treatment approach in 1L CML patients who fail on 
2G TKIs: The Italian experience
• 2420 patients treated with 

1L 2G TKIs

• 13% of patients required a 
treatment change (16.3% 
dasatinib/11.3% nilotinib)

1L, first-line; 2G, second-generation; CML, chronic myeloid leukaemia; 
TKI, tyrosine kinase inhibitor.

Breccia M, et al. Cancer Med. 2020;9:4160–5.
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Dasatinib

Nilotinib
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Bosutinib

Bosutinib

Nilotinib

Ponatinib

Ponatinib
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11 (17.7%)
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Dasatinib

Dasatinib

Nilotinib

Nilotinib

Dasatinib
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Treatment failure
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Treatment change for any reasons



Treatment options after 2G TKI failure 

2G, second-generation; TKI, tyrosine kinase inhibitor.

Senapti J, et al. Blood Cancer J. 2023;13:58.

PonatinibAlternative 2G TKIs

Asciminib

Intolerance Resistance



MMR Rates at Weeks 24, 96, and 156
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Asciminib Bosutinib

• The MMR rate (BCR::ABL1IS ≤0.1%) at week 156 continued to be higher with asciminibcompared with bosutinib, consistent with 
week 24 and 96 analyses

ASCEMBL: MMR rates at weeks 24, 96 and 156

*The treatment difference after adjustment for the baseline MCyR status was 12.2% (95% CI, 2.19–22.3%; two-sided P=0.029) at week 24, 21.7% (95% CI, 10.53–32.95%; two-sided 
P=0.001) at week 96 and 23.2% (95% CI, 13.14–33.18%; two-sided P<0.001) at week 156.
CI, confidence interval; EOS, end of study; IS, international scale; MCyR, major cytogenetic response; MMR, major molecular response.

Mauro M, et al. Poster presentation at ASH 2023; Abstract 4536.



*Includes thrombocytopenia and platelet count decreased; †Includes neutropenia and neutrophil count decreased.
AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase.
Mauro M, et al. Poster presentation at ASH 2023; Abstract 4536.

* †

* †

* †

ASCEMBL: Most frequent all-grade AEs
(in ≥20% of patients in any treatment)
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ABL1, Abelson tyrosine kinase 1; BCR, breakpoint cluster region; CI, confidence interval; IS, international scale.
Mauro MJ, et al. Oral presentation at ASH 2021; Abstract 310; Cortes J, et al. Blood. 2021;138:2042–50. Figure (right) reprinted with permission from Elsevier © 2021 The American 
Society of Hematology and Elsevier.

BCR::ABL1IS ≤1% at 48 weeks BCR::ABL1IS ≤1% at 12 months
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What are current recommendations to 
manage failure of 2G TKIs
• INTOLERANCE: In case of intolerance to ≥2 TKIs, asciminib is considered to 

be the preferred treatment option:
• Asciminib has shown superiority against bosutinib
• Asciminib has not been compared against ponatinib in intolerants patients. However, 

ponatinib is not considered as an appropriate treatment option for intolerant 
patients (lack of data in trials, risk of cardiovascular events)

• RESISTANCE:
• Ponatinib has been considered as the preferred treatment options in CML patients 

with resistance to previous TKIs (one 2G TKI or patients harbouring T315 mutation)
• Since asciminib has not been compared against ponatinib, there are ‘reasonable’ 

doubts regarding what should be considered as the best treatment option in 
resistant patients

2G, second-generation; CML, chronic myeloid leukaemia; TKI, tyrosine kinase inhibitor.

Rea D, et al. Blood. 2021;138:2031–41; Hochhaus A, et al. Leukemia. 2020;34:1495–502;García-Gutiérrez, personal opinion.



During the presentation, we will discuss about:

• How frequent is the need of 2nd/3th line treatment?

• How can we identify CML treatment failures?

• How should we manage CML treatment failures?

• Can we improve current results?



Study design1-3

35

Key study criteria

Both cohortsa

• Age ≥18 years 

• CML-CP (no previous AP or 

BC)

• No T315I mutation

and

2nd treatment cohort

• Warning or failure (per ELN 
2020) with 1st TKI at the time of 
screening

or

• Intolerance of 1st TKI and 

BCR::ABL1IS >0.1% at screening

1st treatment cohort
• Patients with newly diagnosed 

with CMP-CP (treatment with a 

prior TKI for ≤4 weeks is 
allowed)

Primary objective: determine efficacy of asciminib in patients with CML-CP treated with 1 prior TKI
Primary endpoint: MMR at 12 months

Exploratory NGS

Continue ASC 80 mg QD if 

BCR::ABL1IS ≤1%

Continue at current dose if 

BCR::ABL1IS ≤0.1%

ASC 80 mg QD

N = 101

If a new mutation is detected by NGS without treatment failure, the patient may 

continue ASCd or discontinue from study treatment per the investigator decision

6 months

(week 24)

Possible dose escalationb to ASC 

200 mg QD if BCR::ABL1IS >1%

Possible dose escalationb from 80 

to 200 mg QD or 200 mg QD to 

200 mg BID if 

BCR::ABL1IS >0.1% or switch to 

investigator’s agent of choicec

12 months

(week 48)

36 months

(week 156)

2nd treatment

ASC 80 mg QD

N = 95

1st treatment

Safety 

follow-

up

Study duration: 36 months

Data cutoff: November 15, 2024

Not part of this analysis

Exploratory NGS

AP, accelerated phase; ASC, asciminib; BC, blast crisis; BID, tw ice daily; CML-CP, chronic myeloid leukemia in chronic phase; ELN, European LeukemiaNet; IA, interim analysis; IS, International Scale; MMR, 

major molecular response (BCR::ABL1IS ≤0.1%); NGS, next-generation sequencing; QD, once daily; TKI, tyrosine kinase inhibitor.
a For new ly diagnosed CML-CP (1L cohort), treatment w ith 1 prior TKI (imatinib, dasatinib, nilotinib, or bosutinib) for ≤4 w eeks was allow ed. b For any grade 3 or 4 toxicity, or persistent grade 2 toxicity 

unresponsive to optimal management, the dose escalation did not apply, and patients w ere continued on the current ASC dosage. c Patients sw itching to investigator’s agent of choice w ere taken off study. d At 

the same dose unless meeting dose-escalation criteria.
1. Sasaki K, et al. Presented at: 64th ASH Annual Meeting & Exposition; December 10-13, 2022; New  Orleans, LA, and virtual. Abstract 3020. 2. Data on f ile. Clinical Trial Protocol CABL001AUS08 v01. 

Novartis Pharmaceutical Corporation; 2023. 3. Andorsky, D. Oral presentation at: 2025 ASCO Annual Meeting; May 30-June 3, 2025; Chicago, IL. Oral 6516.

ASC2ESCALATE (24 wk IA)

[Placeholder permissions line]



Disposition

36

AE, adverse events; IA, interim analysis.
a One of these adverse events occurred off treatment, defined as >30 days after the last dose of asciminib. b Relative dose intensities included >90% to 110% in 80 (79.2%), >75% to 90% 

in 4 (4.0%), and ≤75% in 17 (16.8%) patients. c Per the study protocol, dose escalation w as only considered in patients not achieving response milestones at 24 and 48 w eeks.

Andorsky, D. Oral presentation at: 2025 ASCO Annual Meeting; May 30-June 3, 2025; Chicago, IL. Abstract 6516.

ASC2ESCALATE (24 wk IA)

Efficacy



37IA, interim analysis; MR4, BCR::ABL1IS ≤0.01%; MR4.5, BCR::ABL1IS ≤0.0032%.
a Included patients with this response at baseline. b Included patients with adequate follow-up (M), defined as those with assessments within the corresponding analysis time interval or who discontinued early. c Error bars represent 95% CIs calculated using the Clopper-Pearson 2-sided method.
Andorsky, D. Oral presentation at: 2025 ASCO Annual Meeting; May 30-June 3, 2025; Chicago, IL. Abstract 6516.
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• Most patients had BCR::ABL1IS ≤1%, which was the first dose escalation cutoff

• MMR rates at week 24 were higher in patients who discontinued their prior TKI due to lack of tolerability vs efficacy

• The rate of deep molecular responses increased over time

Discontinued prior TKI due to:

BCR::ABL1IS level at baseline, n (%) All evaluable patients (n=63) Lack of efficacy (n=37) Lack of tolerability (n=26)

>0.1% to ≤1% 22 (34.9) 15 (40.5) 7 (26.9)
>1% to ≤10% 21 (33.3) 15 (40.5) 6 (23.1)
>10% 20 (31.7) 7 (18.9) 13 (50.0)

BCR::ABL1IS ≤1%a MMR

All evaluable patients Lack of efficacy Lack of tolerabilityDiscontinued prior TKI due to:
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The importance of mutation detection in asciminib
treated patients Patients Post-baseline mutationsa Discontinuation reason

Postprotocol therapy 
(2L+)

Last disease/survival 
status

Ascimini
b

Myristoyl pocket

1 A433D

Treatment failure per ELN

Bosutinib, dasatinib CP/alive

2 A337V, V506Mb Dasatinib CP/alive

3
A337T, A344P,b P465Q,b

I502Nb Dasatinib AP/alive

4 A433D
Dasatinib, 
olverembatinib

AP/alive

5 A337T, V506Mb Ponatinib Discontinued study

6 L340Q Not available Discontinued study

7c A337T Confirmed loss of MMR Dasatinib Discontinued study

8 A337T, L340Q
Unsatisfactory therapeutic effect 
(other)

Dasatinib CP/alive

9 A337T,b F497Lb Progressive disease (BP) Ponatinib CP/death post HSCT

10c A337V Ongoing on study Not applicable

Imatinib ATP-binding domain

1 L248V, E255V,b G250Eb

Treatment failure per ELN

Flumatinib, 
olverembatinib

BP/death post HSCT

2c F317Lb Imatinib CP/alive

3 L248V, E450Gb Nilotinib CP/alive

4c E459K Confirmed loss of MMR Dasatinib CP/alive

Nilotinib ATP-binding domain

5c Y253H
Treatment failure per ELN

Dasatinib CP/alive

6 Y253H Dasatinib, ponatinib CP/alive

7 Y253Hb Ongoing on study Not applicable

J Cortes. ASH 2024. Abstract 475 







Conclusions

• Treatment failure in CML is relatively frequent and requires early detection
to optimize outcomes.

• Choice of second-line therapy should be individualized: intolerance vs 
resistance, patient comorbidities, and mutational profile.

• Dose also plays a relevant role, since adaptation may improve tolerability
or efficacy depending on the reason for failure.

• Asciminib is the preferred option in patients with intolerance; in resistant
patients, ponatinib or asciminib should be considered, balancing prior 
response, mutational status, and cardiovascular risk.

• New agents and strategies (combinations, degraders) may further improve
long-term disease control.



josevalentin.garcia@salud.Madrid.org @jvalentingg

Thank you very much!!


