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Three drugs commercially available 

for 1st line treatment:

• Imatinib

• Nilotinib

• Dasatinib
Five drugs commercially 

available for 2nd line 

treatment:

• Imatinib

• Nilotinib

• Dasatinib

• Bosutinib

• Ponatinib

«The choice of therapies for 

individual patients is

determined by considerations

of efficacy, tolerability, early

and late toxicity and drug

costs»

ELN 2022



The life expectancy of a newly diagnosed patient with Ph+, BCR-ABL1+ CML in CP is 

now very close to that of age matched individuals in the general population, at least in 

western countries. 

The goal of CML treatment is normal survival and good quality of life without life-long 

treatment.

Hochhaus, Leukemia 2020



• European cohort (France, Germany, Italy, the Netherlands, Russia, and 

Spain) included 431 patients. 370 (86%) were followed for ≥3 years.

• The majority of paziente was followed in Academic centers.

Gambacorti-Passerini, Eur J Haematol 2021



Treatment switching by TKI class and year of follow-up

Intolerance

was the most common 

primary reason for 

switching

Gambacorti-Passerini, Eur J Haematol 2021



Adverse Events
• Imatinib: superficial edema, nausea, diarrhea, muscle cramps, neutropenia.

• Dasatinib: neutropenia, thrombocytopenia. 28% of pleural effusions at 7 years and 

5 years in the >2nd line and 1st line setting respectively. Other important AEs were 

hemorrhage and pulmonary hypertension.

• Nilotinib: rash, pruritus, headache, nausea. Rate of CV AEs was 16.5% after 10 

years of 1st line treatment. Other important AEs were hyperglycemia and diabetes.

• Bosutinib: diarrhea, nausea, vomiting, increased transaminases and 

thrombocytopenia. Pleural effusion, cardiac and vascular events occurred in 13%, 

12% and 11%of patients respectively with a 10 year follow-up.

• Ponatinib: rash, dry skin, abdominal pain. After 5 years of PACE trial 25% of 

arterial occlusive events, 13% of CV events 9% of cerebrovascular events and 

11% of peripheral vascular events were reported.
Lipton, Blood Reviews 2022



▪ 1168 CP-CML patients diagnosed from 

1/2012 to 12/2019 at 21 Hematology

Centres in Italy

▪ 37% treated with imatinib; 67% treated 

with 2nd gen TKIs

Latagliata, ASH 2022



Simplicity Results

• Complete cytogenetic response (CCyR) was achieved in 87.5% of patients 

switching TKI within 3 years of initiation vs 91.7% of non-switchers.

• Major molecular response (MMR) was achieved in 82.4% of switchers vs 

92.9% of non-switchers. 

• Over 3 years, not switching TKI was a strong predictor for achieving CCyR 

or MMR (both P < .05). 

• Three-year survival remained high, irrespective of treatment changes 

(95.3% switchers, 96.4% non-switchers).

Gambacorti-Passerini, Eur J Haematol 2021



GIAI V. EHA 2022



GIAI V. EHA 2022





The optimal

time to predict

PFS in patients

with MMR was

2.5 years.

Saussele, Leukemia 2018



Hochhaus, Leukemia 2016

ENESTnd-Five years update



ENESTnd: EMR according to Sokal score

Hughes et al. Blood 2014

Hughes et al. Haematologica 2015

ENESTnd 6-Year Update  
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P = .0236b 

P < .0001b 

P = .0016b 

n =      144         89        24                            136        95         28                            43        133        88   

BCR-ABLIS ≤ 1% at 3 months BCR-ABLIS > 1% to ≤ 10% at 3 months BCR-ABLIS > 10% at 3 months 

Rate of MR4.5 by 6 Years According to 3-Month 

BCR-ABLIS Levelsa  

a Among patients with evaluable 3-month assessments and without MR4.5 by 3 months. One patient in each nilotinib arm achieved MR4.5 by 3 months 

and was excluded from this analysis. b P values are nominal, were provided for descriptive purposes only, and were not adjusted for multiple 

comparisons. 

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

1<BCR-ABL<10



ENESTnd – 5 ys

update

Hochhaus, Leukemia 2016





Breccia et al, AJH 2017



Saussele, The Lancet 2018



1st vs 2nd generation TKIs

Fava et al, unpublished

TFR-Italian Registry



ELN 2020 

STOP allowed

ELN  2020

STOP optimal

NCCN 2023

Lines of treatment 1 or 2 if intolerance 1 or 2 if 

intolerance

Not defined

Time of TKI treatment > 5 years (> 4 years if 

2G TKIs)

> 5 years ≥ 3 years

Duration and depth of 

DMR

MR4 or better ≥ 2 years MR4 > 3 years

MR4.5 > 2 years 

MR4 ≥ 2 years (at least 

4 tests 3 months apart)

Type of transcript Typical b3a2 or b2a2 Typical b3a2 or 

b2a2

Typical b3a2 or b2a2

Follow-up Strict follow-up feasible Strict follow-up 

feasible

Strict follow-up feasible

Molecular monitoring Monthly fo 6 months, 

every 2 mos for 6-12 

mos, then every 3 mos

Same Monthly for 6 months, 

every 2 mos for 6 mos, 

then every 3 mos

Criteria for TKI discontinuation



Overall

1° gen

TKI

2° gen

TKI P

Transcript (%) 0.48

b2a2

105 

(26.0%)

57 

(25.4%)

48 

(26.7%)

b3a2

290 

(71.8%)

164 

(73.2%)

126 

(70.0%)

Rare

9 

(2.2%)

3

(1.3%)

6 

(3.33%)

Overall

442

Line of therapy (%)

1 317 (71.7%)

2 108 (24.4%)

3 12 (2.7%)

4 1 (0.2%)

Type of transcript Line of therapy

Fava et al. Unpublished



Nilo-Red: dose optimization of nilotinib

• 67 pts reduced nilotinib 1st line or 2nd line

• Median duration of nilotinib prior switching to 

a reduced QD dosing was 29 months and 

median duration of MMR was 25 months 

(range: 3-212). 

• Primary reason for the switch to a reduced 

QD nilotinib dosing was non-serious 

adverse events in 37.3% of pts and 

improvement in pts convenience in 62.7% of 

pts. 

• Nilotinib was reduced down to 450 mg QD, 

400mg QD or 300mg QD in 86.6%, 10.4% 

and 3% of pts.

• Only 2 pts treated with 1st line nilotinib lost 

MMR, 4 and 6 months after QD dose 

reductionRea, Blood 2017



OPTIC Trial: Overall Safety and Efficacy by Starting Dose

Note: SmPC recommended dose of Ponatinib is 45 mg.

AOE, arterial occlusive event; BCR::ABL1, breakpoint cluster region–proto-oncogene tyrosine-protein kinase; IS, International Scale; TE-AOE, treatment-emergent arterial occlusive event; 
OPTIC, Optimizing Ponatinib Treatment in Chronic Phase Chronic Myeloid Leukaemia.

Cortes J, et al. Blood. 2021;138(21):2042–2050. 

The percentage of patients with

BCR::ABL1IS ≤1% decreased with 

decreasing doses

The incidence of TE-AOEs decreased with 

decreasing doses 

The most favorable benefit-risk profile was 

achieved with the 45→15 mg response-

based dosing regimen

Relationship between the efficacy and AOE rate
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Dasatinib dose optimization in first line
Lower dose dasatinib (50 mg daily) as frontline therapy in newly diagnosed CML-CP

Safety: Eleven patients (13%) developed pleural 

effusion with a median time to first event of 28 

months. Nine patients (11%) had Grade 1 or 2 

pleural effusion; only 2 patients (2%) had Grade 3 to 

4 pleural effusion. 

Gener-Ricos, Clinical Lymphoma, Myeloma and Leukemia,



Castagnetti, EHA2022

27/62 pts (43%) discontinued the study drug. 

Events leading to permanent treatment 

discontinuation: 

• 7 CML unrelated deaths, 

• 9 AEs (transaminase increase in 5 pts, 

skin rash, myalgia, GI toxicity and renal

failure in 1 patient each),

• 9 unsatisfactory responses (without

progression to advanced phases), 

• 1 treatment-free remission attempt, 1 

other reason. 

Pts with CV AEs: acute coronary syndromes, 

6 pts; pericarditis, 2 pts; peripheral arterial

thrombosis, 1 pt (all pts had CV risk factors).









Eur. J. Haematol. 2021



EHA2023



Jak-STAT signaling regulates proliferation, survival in leukemia progenitors 

and stem cells

In a phase 1 clinical trial (NCT01702064, Moffitt Cancer Center and Incyte) 

the combination of nilotinib and ruxolitinib resulted in undetectable 

BCR::ABL in 40% of CML patients after 6 mos. As a result, this combination 

was recommended for further investigation in a phase 2 clinical trial to 

evaluate molecular responses (NCT03654768, NIH) and effectiveness on 

TFR (NCT03610971, Moffitt).

Sweet, K et al. Leuk Res 2018

Andretta et al. Frontiers in Oncology 2021

Jak-STAT





Breccia, Adv Ther 2022



Unmet needs under patients perspectives (Cortes, EHA 2023)
• Maintaining/improving QOL

• Reducing/managing potential side effects

Healthcare providers: efficacy of Tx and reaching response milestones

Some patients do not want to stop therapy (Semerad, EHA 

2023)
• In Czech Republic only 190/246 eligible patients accept treatment 

discontinuation

• 45 unwilling to discontinue completed a questionnaire (Anti-HALF)

• Anti-HALF paziente’characteristics: gemale, retired/unemployed, dose 

reduced, no side effects, minimally stressed during the visits, with fear of 

disease recurrance or lack of efficacy after retreatment



Conclusions

• Approximately 40% of patients switch treatment within the first 5 years (1st

and 2nd lines).

• Sequential use of TKIs is associated with a decreased probability of 

response. A 2nd line of treatment with a 2nd gen TKI rescues about 45-50% 

of patients.

• Off-targets effects can lead to long-term safety issues.

• Allo-SCT is considered for patients in advanced phases or patients with 

poor resposes to front-line 2nd gen TKIs followed by ponatinib, patients 

with mutant clones poorly responsive to available TKIs, in case of 

intolerance to multiple TKIs or inadequate recover of normal 

hematopoiesis.


