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Open topics

1. First line therapy

2. Resistance, Non-ABL mutations

3. Late molecular relapses in TFR, half dose before TFR

4. Advances phases CML
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Long term survival in CML

Bower H et al., J Clin Oncol 2016;34:2851-2857



Guilhot F. ESH Bordeaux, 2019

95%

PONAZASurvie relative : essai SPIRIT, n=787
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Two classes of BCR::ABL1 inhibitors

Allosteric TKI ATP-competitive TKIs



6 registered molecules

Daily doses            400 mg             100 mg     600 mg    400 mg      45 mg    80 mg
Used doses            200 – 300 mg        50 – 70 mg       300 – 400 mg         200 – 300 mg     15 – 30 mg                  ?

Lines  First              Second    First Second Third   First Second Third          Third T315I                   Third

Long term
SAEs

Brand

Generic

?No



ASC4FIRST
Asciminib vs investigator-selected TKIs in patients with newly diagnosed CML

10

N=102

N=102

N=201



ASC4FIRST : results (primary end-point)

11Hochhaus A, et al. N Engl J Med. 2024 Sep 12;391(10):885-898.



ASC4FIRST : results (primary end-point)

12Hochhaus A, et al. N Engl J Med. 2024 Sep 12;391(10):885-898.





6 years follow-up from the ASC phase 1 study

Cortes J et al. ESH 2024



Molecular response : ELN criteria
TKIs
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Lauseker et al. Leukemia. 2023 Nov;37(11):2231-2236. 

Survival with chronic myeloid leukaemia after failing milestones



A revised proposal ?

TKIs
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Do we need 2nd G-TKI and new agents 
in first line CP CML ?
• Pro

• Faster molecular response

• Higher efficacy in high-risk patients ?

• Higher TFR rate ?

• Cons
• No survival advantage

• No PFS advantage

• Much higher prices

• Higher occurrence of severe AEs 

(cardiovascular, pleural, metabolic)

Walia A and Prasad V. Blood Cancer Journal (2023) 13:36 



Real life data (Italy) First line : inner circle

Second line : outer circle

Breccia M et al. J Clin Med. 2022 Jun 22;11(13):3597
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Asciminib : emerging mutations (M244V / A337V)

“Newly emerging 
BCR::ABL1 
mutations were 
identified in 8 
patients (4.0%) 
receiving asciminib
and in 4 patients 
(2.0%) receiving 
investigator-
selected TKIs”

Leyte-Vidal A, et al. Blood. 2024 Aug 8;144(6):639-645Breccia M. Blood. 2024 Aug 8;144(6):594-595.



BCR::ABL1 independent mutations at diagnosis

Through – 1/3 of CML patients carry such additional mutations, they have not been included into clinical 
scoring systems

Are certain mutations associated with an increased risk in term of TKI response and progression ?

Which mutations are bystanders or part of age-related clonal hematopoiesis ?
Schönfeld et al., Leukemia 2022. 



CML genomics
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The Pilot Stop IMatinib (STIM) Study
more than 20 Years Ago…

1. Twelve patients in long term CMR with imatinib : STOP imatinib

2. Definition of CMR : CMR 4.5 during 2 years

3. Definition of relapse : Two consecutive positive RQ-PCR

4. Six patients remain treatment free on the very long term

Rousselot P et al., Blood. 2007;109:58–60; and personal data.
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The multicentric STIM study: an update

STIM1. Etienne G and Mahon FX, J Clin Oncol 2016. 

RFS 41% at 12 months



Euroski : n=727 (Mrec = Loss of MMR)

Mahon FX et al. J Clin Oncol. 2024 Jun 1;42(16):1875-1880.

Probability to Maintain MMR 36 Months After TKI Stop



Eligibility, current recommendations

TFR eligibility criteria FiLMC 20181 ELN 20202

Age ≥ 18 years Not taken into account

CML phase CP only
In first CP only 1st line 

or 2nd line if intolerance only

Pronostic score at diagnosis Not taken into account Not taken into account

BCR::ABL1 transcript Typical (e13a2, e14a2 or e13a2 + e14a2) Typical (e13a2, e14a2)

TKI treatment duration ≥ 5 years
> 5 years imatinib

4 years with a 2GTKI 

Type of DMR RM4.5 at least MR4.0 or better

DMR duration ≥ 2 years ≥ 2 years with any TKI

Prior treatment history
No allogeneic HSCT, progression,resistance, 

suboptimal response, or warning
No prior treatment failure

Monitoring after 
treatment discontinuation

CBC and RT-PCR monthly until month 6, every 2 
months from month 7 to 12, quarterly from month 

13-24 Then every 3 to 6 months

Monitored monthly for the first 6 months, every 
2 months for months 6-12, and every 3 months 

thereafter

1.Rea et al. Cancer 2018 ; 2. Hochhaus et al. Leukemia 2020
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Late molecular relapses (> 2 years in TFR1)
128 patients in TFR, median follow-up in TFR 6.5y

n=9 out 65 molecular relapses (14%)
Median time to late molecular relapses : 3.6 years (2.3-6.3)

Rousselot P, et al. Blood Adv. 2020 Jul 14;4(13):3034-3040



Stable versus unstable molecular remission

Proportion in TFR1 : 100%

P = 0.02

Proportion in TFR1 : 65.4%

Rousselot P, et al. Blood Adv. 2020 Jul 14;4(13):3034-3040



Early molecular recurrences

Long term treatment free remissions

Late molecular recurrences 18%

45%

37%

100%

50%

0%

≤ 2 years > 2 years > 10 years

Molecular recurrences during treatment free remission (TFR)
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Dose reduction before TFR

Dr Emilie CAYSSIALS-CAYLUS
CHU POITIERS



Un titre

33

Dose reducing strategy

ITK IMATINIB*
Glivec® ou générique

DASATINIB
Sprycel® ou générique

NILOTINIB
Tasigna®

BOSUTINIB
Bosulif®

Désescalade ITK à 100%             ITK à 50% ITK à 100%              ITK à 50% ITK à 100%             ITK à 50% ITK à 100%           ITK à 50%

Posologie 
(mg)

400mg/j 200mg/j 100mg/j 50mg/j 300mg/2xj 300mg/j 400mg/j 200mg/j

300mg/j 200mg/j 80mg/j 40mg/j 200mg/2xj 200mg/j 300mg/j 200mg/j

70mg/j 40mg/j
300mg/j +  
150mg/j

200mg/j 200mg/j 100mg/j

50mg/j 20mg/j
200mg/j +
150mg/j

150mg/j

150mg/2xj 150mg/j

❑ Stratégie de désescalade de dose à 50%

Diaporama de formation au protocole V5 du 19/01/2024 - AITIK Version 1 du 06/03/2024

Dr Emilie CAYSSIALS-CAYLUS



Open topics

1. First line therapy

2. Resistance, Non-ABL mutations

3. Late molecular relapses in TFR, half dose before TFR

4. Advances phases CML



Chemotherapy + TKIs for MBP-CML

2011: AFR01 trial, 3+7 (dose escalated) + imatinib 600 mg/d

• 45 patients

• Median follow-up : 4 years

• Median age: 53y (22-74)

• TRM before SCT: 14% 

• Hematological response: 68.9%

• HSCT: 29%

Deau B. Leuk Res. 2011; 35(6):777-782
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Chemotherapy + TKIs for MBP-CML

2022: Matchpoint trial, FLAG-IDA + ponatinib (dose finding)

• 17 patients (16 evaluable, 4 LBP-CML)

• Median follow-up : 41 months

• Median age: 33y (12-48)

• TRM before SCT: 17.6% 

• Hematological response: 69%

• HSCT: 71%

Copland M et al. Lancet Haematol. 2022 Feb;9(2):e121-e132.

3y OS : 43%



Alternative approach for MBP-CML

2018: HMA (Azacytidine) + TKIs (nilotinib, dasatinib, ponatinib)

• 16 patients (4 accelerated phases)

• Median follow-up : 23.1 months

• Median age: 64.9y (24-89)

• TRM before SCT: NO 

• Hematological response: 81.3%

• HSCT: 31.3% Ruggiu M, et al. Leuk Lymphoma. 2018 Jul;59(7):1659-1665.
Abaza Y, et al. Am J Hematol. 2020 Nov;95(11):1288-1295.

2y OS : 64%
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New interest for an old mechanism

Ko TK, et al. Blood. 2020 Jun 25;135(26):2337-2353

The polycomb repressive 
complex (PRC)-related gene 
mutations as a complementation 
group associated with CML 
progression

PRC1 (BMI1) and PRC2 (EZH2) 
complexes act as potential 
mediators of transformation 
through an epigenetic 
reprogramming of the CML-BC 
core transcriptional signature 



PONAZA

OPEN LABEL PHASE 2 STUDY ON THE EFFICACY AND TOLERANCE 
OF A COMBINATION OF 

PONATINIB AND 5-AZACITIDINE IN CHRONIC MYELOGENOUS LEUKAEMIA 
IN ACCELERATED PHASE OR IN MYELOID BLAST CRISIS

Principal investigators :
Pr Philippe ROUSSELOT

Dr David GHEZ
Dr Stéphane DE BOTTON

Sponsor :
Délégation à la Recherche Clinique et à l’Innovation 

Centre Hospitalier de Versailles



Treatment schedule 

5-Azacitidine 
(Vidaza®): 75 mg/m2

subcutaneously from 
day 1 to day 7

Ponatinib (Iclusig®) 
orally from day 1 to 
day 28

Cycle:  
from day 1 to day 28



Survival analysis
Median follow-up: 32 months
2 years OS : 65.5% (95% CI: 37.9-82.8)
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A single-cell atlas identifies pretreatment features 
of primary imatinib resistance in chronic myeloid
leukemia

Krishnan V, et al. Blood. 2023 Jun 1;141(22):2738-2755.



Who will progress ???

Krishnan V, et al. Blood. 2023 Jun 1;141(22):2738-2755.



Conclusions
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