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Currently Available CML Therapies 

Imatinib

• 1st gen TKI

• ATP-

competitive

• 1st line 

Nilotinib

• 2nd gen TKI

• ATP-

competitive

• 1st, 2nd, 3+

Dasatinib

• 2nd gen TKI

• ATP-

competitive

• 1st, 2nd, 3+

Ponatinit

• 3rd gen TKI

• ATP-

competitive 

• 2nd, 3+, T315I

Asciminib

• ABL 

myristoyl

pocket

• STAMP inh

• 2nd, 3+, T315I



The Evolution of CML Tx

• Hydroxyurea > IFN > TKIs Treatment

• CBC > cytogenetic > FISH > PCRMonitoring

• CHR > MCyR > CCyR > MMR > MR4.5Endpoint

• symptoms control > survival >Transformation free >TFRGoal
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Currently CML Therapies Result  

• 60% achieved MR 4.5 by 10 years 

• CML-related mortality 0.5-1% 

• 10-year blast phase progression 5-6%

• CML-specific 10-year survival rate 80-90%, 
approaching the general population

• Long term treatment : side effects, drug 
adherence, quality of life 



Currently CML Therapies Result  

• 60% achieved MR 4.5 by 10 years 

• CML-related mortality 0.5-1% 

• 10-year blast phase progression 5-6%

• CML-specific 10-year survival rate 80-90%, 
approaching the general population

“The goals of therapy evolves toward quality 
of life and cost saving” 



Treatment Free Remission (TFR)

“The maintenance of a deep molecular response 
without the need for ongoing TKI therapy” 

Important of TFR :
• Eradicate TKI side effects 
• Improved quality of life (QoL)
• Ease the inconvenience of taking daily 

medication, drugs interaction 
• Cost & reimbursement 



Key to consider for TFR

Deep 
Molecular 
Response

Treatment 
Duration

Patient 
Selection

Monitoring



Lancet 2018

Single-arm, prospective, open-label, no randomized trial 

• > 18 years, typical BCR-ABL1 transcript 
(e13a2, e14a2)

• 1st line, 2nd line (toxicity with 1st line)
• Treatment with any TKI or TKI as part of 

a combination Tx 
• Minimum treatment duration 3 years 
• Minimum duration of DMR 1 year
• At least 3 PCR showed DMR within a year 

DMR : BCR-ABL < 0.01% or undetectable in sample of ABL1 > 10,000, GUS > 24,000

• Exclude post AlloSCT, TKI failure, active concomitant malignancy

Primary endpoint 
• Molecular relapse-free survival (loss of 

MMR or death)
Secondary endpoint
• Prognostic analysis of factors affecting 

maintenance of MMR at 6 months



Result (EURO-SKI)

• 758 patients

Cumulative incidence of molecular 
recurrence after TKI discontinuation

39% at 6 months, 49% at 24 months 

MReFS and MReTFS after TKI 
discontinuation



Adverse Event 

•Musculoskeletal pain 
• Bone, joint pain, arthralgia, myalgia, joint stiffness, 
lumbalgia, articular pain, muscle pain, neck pain, 
arthromyalgia, pain in both arms, pain in legs 

Musculoskeletal pain

Grade 1-2 Grade 3

Total 263 (35%) 11 (1%)

During Treatment-free period 224 (30%0 9 (1%)



STIM : Etienne G, J clin Oncol 2017, EURO-SKI : Saussle S, Lancet Oncol. 2018, LAST : Atallah E, JAMA Oncol 2021, DASFREE Shah NP, Leuk Lymphoma 2020
ENESTfreedom : Hochhaus A, Leukemia. 2017, TWISTER : Ross DM, Blood 2013, ENESTop : Hughes TP, Leukemia 2021



Stop TKIs after 2nd line of Treatment



N 126
• Age > 18 year
• Ph+ CML-CP, received > 3 

years TKI, include > 4 wk 
of imatinib followed by > 2 
years of nilotinib 

• Achieved MR4.5 (BCR::ABL < 
0.0032%) while on nilotinib 
(enter 1 year consolidation 
phase before stop) 

Reasons for switch from imatinib
• Intolerance 40%
• Resistance 24% 

• Resistance/treatment failure 13% 
• Suboptimal response 6%
• Loss of HR 2% 
• Loss of CR 2%
• Loss of MMR 1%

• Physician preference 36% 

Primary endpoint 
• Proportion of patients without loss of 

MMR, confirmed loss of MR4, treatment 
reinitiation within the first 48 weeks 



TFR survival
58% maintained TFR at 48 weeks
53% maintained TFR at 96 weeks 

TFR seem achievable in 
patients with sustained 

MR4.5 

Rate of TFR were similar in 
patients who switched to 
nilotinib because of 
intolerance, resistance



TFR survival
58% maintained TFR at 48 weeks
53% maintained TFR at 96 weeks 

TFR seem achievable in 
patients with sustained 

MR4.5 

Musculoskeletal pain most occurs 42%, most during the first 
48 weeks after discontinuation

Rate of TFR were similar in 
patients who switched to 
nilotinib because of 
intolerance, resistance



Aleem a. clinical Lymphoma, Myeloma and Leukemia, Jan 2025





TKI-discontinuation : Real World Data

• Median F/U 34 months 

• 27.3% relapsed 
• Overall TFR 72.7%
• Median time to 

relapse 5 months (3-
38) 



Risk Factors of Relapse 



Frontiers in Pharmacology 2023



• Retrospective study, 190 patients, 27 patients experienced 
dose reduction before discontinuation 

• Median duration of TKI treatment 82 months, MR4 61 months

Frontiers in Pharmacology 2023

• TFR rate were 
not impaired in 
patients 
experiencing 
dose reduction 
before TKI 
discontinuation



TKI Withdrawal Syndrome

Musculoskeletal pain 

• 30% of the patients after TKI cessation

• Gradually from 1-6 weeks 

• After both 1st and 2nd generation TKIs 

• Related with c-kit receptor and PDGF inhibition 

• Usually mild symptoms (92% Gr 1-2), consider steroid in 
severe cased (8% Gr 3-4) 

• 45% resolved spontaneously, 55% treated with NSAIDs or 
steroid 

Yu E, 2022



TKI discontinuation 
NCCN Guideline V3 2025

General Considerations
• Discontinuation of TKI therapy appears to be safe in select patients 
  with CML.
• Review the appropriateness for TKI discontinuation and potential 
  risks and benefits of treatment discontinuation, including TKI 
  withdrawal syndrome.
• Patients need more frequent molecular monitoring than typically 
  recommended for patients on TKI therapy.
• Should only be performed in patients who give consent after a 
  thorough discussion of the potential risks and benefits.
• Outside of a clinical trial, discontinuation of TKI therapy should be 
  considered only if all of the criteria are met.



Criteria for TKI discontinuation 
NCCN Guideline V3 2025

• Age > 18 years 

• CP-CML 

• On approved TKI therapy for > 3 years

• Stable MR4 (BCR::ABL1 < 0.01% for > 2 years, on at least 4 
tests, at least 3 months apart 

• Access to qPCR test that provides results within 2 weeks 

• Molecular monitoring every 1-2 months x 6 months, every 2 
month (7-12 months), every 3 months indefinitely 



Molecular Monitoring after STOP TKI 

•Monitor Real time PCR for BCR:ABL
•Every month for 6 months 
•Every 2 months for 6 months 
•Every 3 months thereafter 



Relapse After TKI Discontinuation  
Definition

Study Definition of molecular relapse

STIM Loss of MMR or increase BCR-
ABL1

2 consecutive 
samples or MMR loss 
in any single sample TWISTER Loss of MMR or confirmed loss 

of MR4.5

EURO-SKI Loss of MMR

A-STIM Loss of MMR



Relapse After TKI Discontinuation  
Definition

Study Definition of molecular relapse

STIM Loss of MMR or increase BCR-
ABL1

2 consecutive 
samples or MMR loss 
in any single sample TWISTER Loss of MMR or confirmed loss 

of MR4.5

EURO-SKI Loss of MMR

A-STIM Loss of MMR

Definition of Relapse : Loss of MMR in any single sample



Management of Molecular Relapses

• Consider resume TKI therapy at an efficient dose 
within 1 month after a molecular relapse (loss of 
MMR) 

•Monitor BCR::ABL1 every 3 months until MMR or DMR 
have been regained, then every 3-6 months 

• Bone marrow karyotype and screening BCR::ABL1 
mutation are required in the absence of response to 
TKI 



Deep 
Molecular 
Response

Treatment 
Duration

Patient 
Selection

Monitoring

MR4
BCR::ABL IS < 
0.01% with 10,000 
copies of ABL1 
MR5
BCR::ABL IS < 
0.0032% with 
32,000 copies of 
ABL1 

High risk ??

• Tx with TKI > 
3 years

• DMR > 2 years

• Every month 
for 6 months 

• Every 2 
months for 6 
months 

• Every 3 
months 
thereafter 

Restart treatment if patient loss of MMR, resume TKI within 1 month  



Conclusion

• Long-term TKI therapy can be associated with significant 
toxicity, symptom burden leading to a compromised quality 
of life 

• Discontinuation of treatment is feasible in selected patient

• 40-60% of CP-CML with DMR can achieve durable TKF after 
TKI discontinuation 

• Loss of MMR most frequently in the first 6 months after TKI 
discontinuation 

• Discontinuation of treatment may save amounts of money, 
improve patients’ QoL 



Q & A 
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