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German CML Study Group, 2008 

Years after diagnosis 
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N=2830 

Primary imatinib, 2002–2008 (CML IV) 

5-year survival, 93% 

IFN or SCT + Second-line imatinib, 1997–2003  

(CML IIIA) 5-year survival, 71% 

IFN or SCT, 1995–2001 (CML III) 

5-year survival, 63% 

IFN, 1986–1994 

5-year survival, 53% 

Hydroxyurea, 1983–1994 

Busulfan, 1983–1991 
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German CML Study Group                                 

2008 

Years from diagnosis 
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Survival of 224 patients                          

treated in 1st line by 

Imatinib 

(2000-2008) 

Survival of 246 patients                                                                 

treated by IFNa (1986-1994) 

 

Gambacorti – Passerini C et al.                                        

Natl Cancer Inst. 2011  
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2006 2009 2016 

1st line Imatinib 400 Imatinib 400 

 

Imatinib 400 

Nilotinib 

(Dasatinib) 

2nd line Allo-HSCT Nilotinib 

Dasatinib 

Allo-HSCT 

Nilotinib 

Dasatinib 

Bosutinib 

Allo-HSCT 

3rd line Palliative TT Palliative TT Ponatinib 

Bosutinib 

Allo-HSCT 

Competitors Allo-HSCT 

IFNa 

none TKI + IFNa 

Milestones CCyR CCyR 

MMR 

Early MR 

CMR 



Chronic Myeloid Leukemia: Treatment in Evolution 

 First Line of Treatment 
 - Age 

 - Co-Morbidities 

 - Scores : Sokal, Hasford, Eutos 

 

 Evaluation according to time 
- Hematological Response 

- Cytogenetic Respons 

- Molecular Response 
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Pfirrmann et al. Leukemia 2016 

The EUTOS Long-term Survival (ELTS) Score 

 2,205 adult patients with Ph+ and/or BCR-ABL1+ CML, imatinib-based 
treatment within six months from diagnosis.  

 All patients had been enrolled in controlled clinical trials and became part of 
the in-study section of the EUTOS registry 

 

                           

    0.0025 x (age in completed years/10)3 

          + 0.0615 x spleen size below costal margin 
           + 0.1052 x blasts in peripheral blood 
           + 0.4104 x (platelet count/1000)-0.5 

 

 

    All variables should be evaluated at diagnosis of the patient. 
    Age should be given in completed years. The score was validated for patients above 18 years 
    Spleen size should be inserted in cm below costal margin. 
    The percentage of blasts in peripheral blood should be rounded to an integer, e.g. 0, 2 or 7. 
    The platelet count should be given in 109/L. 

 

ELTS Score 
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Pfirrmann et al. Leukemia 2016 

The EUTOS Long-term survival (ELTS) Score 
 

 The ELTS score is rounded to four decimal places. 
 
        An ELTS score value ≤ 1.5680 defines the low-risk group 
         An ELTS score value > 1.5680 but ≤ 2.2185 defines the intermediate-risk group 
         An ELTS score value > 2.2185 defines the high-risk group 

 

     Cumulative incidence probability of dying because of CML 
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Deininger M, et al. Blood 2009 

Update of newly-diagnosed Chronic Phase CML patients  

treated with 400 mg daily imatinib (IRIS trial) 

CML patients have almost the survival of the normal population ! 
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Expectations on Imatinib: IRIS 8-Yr Update Shows 37% 

Have Unacceptable Outcome 

*Unacceptable outcome. 

Deininger M, et al. ASH 2009. Abstract 1126. 

Sustained CCyR 

on study: 53% 

No CCyR: 17%* 

 

Lost CCyR: 15%* 

Safety: 5%* 

Lost → regained CCyR: 3% 

CCyR + other: 7% 
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 Primary endpoint: MMR at 12 mos 

 Secondary endpoint: durable MMR at 24 mos 

 Other endpoints: time to MMR, CCyR by 12 mos, time to CCyR, EFS, PFS, OS, time to AP/BC  

Patients 

diagnosed with 

Ph+ CP CML 

within 6 mos 

(N = 846) 

Nilotinib 300 mg BID 

(n = 282) 

Imatinib 400 mg QD 

(n = 283) 

Nilotinib 400 mg BID 

(n = 281) 
5-yr follow-up 

Stratified by Sokal risk 

Saglio G, et al. N Engl J Med. 2010;362:2251-2259.  

ENESTnd: Comparison of Nilotinib and Imatinib  

in Newly Diagnosed CP CML 
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Saglio et al. Blood 2013  

ENESTnd: Comparison of Nilotinib and Imatinib  

in Newly Diagnosed CP CML 
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Patients newly 

diagnosed with 

CP CML 

(N = 519) 

Dasatinib 100 mg QD 

(n = 259) 

Imatinib 400 mg QD 

(n = 260) 

 Primary endpoint: confirmed CCyR at 12 mos 

 Key secondary endpoints: MMR, time in confirmed CCyR, time to 
confirmed CCyR and MMR, PFS, OS 

5-yr follow-up 

Stratified by Hasford risk score 

Kantarjian HM, et al. N Engl J Med. 2010;362:2260-2270. 

DASISION: Comparison of Dasatinib and Imatinib  

in Newly Diagnosed CP CML 
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Cortes JE et al. Blood 2013  

 

 

 

 

 

 

 

 

 

 

DASISION: Comparison of Dasatinib and Imatinib  

in Newly Diagnosed CP CML 
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Combination of TKI and IFN-α /: Rationnal 

Partially  inhibited 

by TKI 

Stem Cells Ph1+ 

(Partially in G0) 

Cells Ph1+  without 

auto renewal  

Inhibition by TKI 

Sensitive to TKI 
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C. Preudhomme et al. N Engl J Med 2010   

MMR MR4 >MR4.5 

p<0.001 p<0.001 

p=0.001 

Cumulative incidences 

Peg-IFNa 2a + IM first line - SPIRIT study 



Chronic Myeloid Leukemia: Treatment in Evolution 

 First Line of Treatment 
 - Age 

 - Co-Morbidities 

 - Scores : Sokal, Hasford, Eutos 

 

 Evaluation according to time 
- Hematological Response 

- Cytogenetic Response 

- Molecular Response 

 - EMR 

 - Adverse Events / Mutationnal Status 
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Time since start of imatinib therapy (years) 

OS comparison P<0.001 

BCR-ABL ratio (IS) at 3 months n 8-year OS 

≤9.84% (Low risk) 211 93.3% 

>9.84% (High risk) 68 56.9% 

Hammersmith, UK Retrospective Analysis  
8 yr OS by 3 month BCR-ABL level 

Marin D et al. J Clin Oncol. 2012;30:232-238 

  

0 1 2 3 4 5 6 7 8 
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BCL-ABL (IS) at 3 mos n PFSa at 5 yrs 

 <1% 233 96% 

     1–10% 289 93% 

    >10% 193 88% 

BCL-ABL (IS) at 3 mos n OS at 5 yrs 

 <1% 233 97% 

     1–10% 291 94% 

    >10% 195 87% 

German CML IV Study: Long-term Outcomes According 
to BCR-ABL Levels at 3 Months 

 

 

Hanfstein B et al.: ESH-iCML; 2011 (Estoril, Portugal)  

P=0.012 

Overall Survival Progression Free Survivala 
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P=0.038 
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Randomized study of 1340 imatinib-treated patients (median follow-up 4.7 years) 
 



Chronic Myeloid Leukemia: Treatment in Evolution 

DASISION 3 yr update  

PFS According to BCR-ABL Level at 3 Months  



Evènements IndésirablesEffets 
indésirables des ITK Communs aux différents ITK 

• Les troubles hématologiques: 
- Anémie (baisse de l’hémoglobine) 
- Neutropénie (baisse des neutrophiles) 
- Thrombopénie (baisse des plaquettes) 
• L’asthénie 
• Les céphalées 
• L’hypophosphatémie 

Imatinib 
• Les troubles digestifs 
- Diarrhées 
- Nausées et vomissements 
- Douleurs abdominales 
• Les hémorragies conjonctivales 
• Les œdèmes 
• Les troubles musculaires  
 - crampes 
 - myalgies 
 - inflammations 

Nilotinib 
• Non hématologiques 
– Hypokaliémie 
– Hypocalcémie 
– Hyperglycémie 
– Hypercholestérolémie 
– Hyperlipasémie 
– Perturbations du bilan 
hépatique 
• Troubles cutanés 
– Eruption cutanée 
– Prurit 
– Sécheresse cutanée 
•Risque d’accidents artériels 

Dasatinib 
• Les épanchements de la plèvre  
(présence de liquide dans la Plèvre)  
• L’hypertension artérielle pulmonaire 
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Impact of mutations on the chance                                    

of response to ITK2 



Chronic Myeloid Leukemia: Treatment in Evolution 

 First Line of Treatment 
 - Age 

 - Co-Morbidities 

 - Scores : Sokal, Hasford, Eutos 

 Evaluation according to time 
- Hematological Response 

- Cytogenetic Respons 

- Molecular Response 

 - EMR 

 - Adverse Events / Mutaionnal Status 

 Second Line of Treatment 
- Imatinib to Dasatinib or Nilotinib 

- Dasatinib to Nilotinib / Nilotinib to Dasatinib 

- Dasatinib or Nilotinib to Bosutinib or Ponatinib 
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Bosutinib in TKI-Resistant Setting: 

Response Rate 

 ≥ 18 mos MCyR duration in 52.8% of patients with CP CML who 
received imatinib and achieved MCyR 

 ≥ 9 mos MCyR duration in 51.4% of patients with CP CML who 
received imatinib and ≥ 1 additional TKI and achieved MCyR 

CP CML 

Response 

at Wk 24, n 

(%) 

Prior 

imatinib 

(n = 266) 

Prior 

imatinib and 

dasatinib or 

nilotinib 

(n = 108) 

MCyR 90 (33.8) 29 (26.9) 

Response 

Rate by Wk 

48, n (%) 

AP CML 

(n = 69) 

BP CML 

(n = 60) 

CHR 21 (30.4) 9 (15) 

OHR 38 (55.1) 17 (28.3) 
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PACE Trial: Efficacy, Safety Outcomes (Median 

Follow-up: 10.1 Mos for CP CML) 

Generally well tolerated: grade ≥ 3 AEs in ≥ 10% of patients: elevated 
lipase (10%), thrombocytopenia (28%), neutropenia (17%). But Problem of 
Cardiovascular Toxicity ! 

Cortes JE, et al. ASCO 2012. Abstract 6503 

. 

Response, % CP CML 

(n = 271) 

AP CML 

(n = 79) 

BP CML/ALL 

(n = 94) 

R/I T315I R/I T315I R/I T315I 

CHR or 

MaHR* 
94 91 60 50 35 33 

MCyR 49 70 34 56 27 35 

CCyR 37 66 20 33 23 26 

MMR 23 50 9 17 19 4 
 

 

Patients withCML or Ph-positive ALL resistant or intolerant to dasatinib or 

nilotinib or with emergent T315I mutation (≥ 2 TKIs: 93%, ≥ 3 TKIs: 58%) 
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New highlights from ASH 2015 
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A 20 Gene Expression Signature That Predicts Early Molecular Response 

Failure in Chronic Phase CML Patients Treated with Frontline Imatinib  

   PBSC from 119 patients  

 

 

Kok et al. Abstract 596 

 

Early molecular response (EMR) failure  

BCR-ABL1 >10% @ 3 months 

 

20 genes detected at 

diagnosis  

 
IGFBP2, CD3E, RASGRP1, 

BNIP3L, ETS1, PDK1, METTL7A, 

HECA, COL8A2, PRSS57, 

TMEM167A, SPAST, FZD7, VPS41, 

CDKN1B, CPXM1, SEPT7, RPS28, 

SLX4IP, & SRSF11  
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CD93 is a Novel Biomarker of Leukemia Stem Cells in 

Chronic Myeloid Leukemia  

 CD93 is a biomarker downregulated in myeloid malignancies (AML) 

 

 It is a biomarker of Leukemic Stem Cells in CMLwhich resists to TKI 

 

 Could be a good biomarker of MRD (BCR-ABL+) 

 

 Some studies are on going to inhibit Leukemic Stem Cells CD93+ 

 

 

Kinstrie et al. Abstract 49 
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OPTIM study 

Rousselot P, et al. ASH Annual Meeting 2015. Abstract #133. 

 

 Pharmacological Monitoring of Imatinib 

 Dose adjustment of 2/3 of patients 

 Ameliorate MMR rates at M12 

 Important for new Imatinib generics 
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Hjörth-Hansen H. et al. Abstract 477 

Dasatinib+ IFN-α peg (Nordic group) 

MMR 
MR4 

MR4.5 



Chronic Myeloid Leukemia: Treatment in Evolution 

Roy L et al. Abstract 137 

Primary endpoint: Cumulative rate of MR4.5 by 12 months.    

  Secondary endpoints: Safety, doses, discontinuation, efficacy 

Dasatinib + IFN-α peg (French group) 
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Nicolini FE et al. Abstract 1578 

Primary endpoint : Rate of confirmed molecular response 

4.5 (MR4.5) at 12 months  

Median FU : 48 months 

Nilotinib + IFN-α peg (French group) 
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At last FU: 
 

 8 patients (19.5%) were in TFR for a median of 6.8 

(0.5-9.5) months after 2-year consecutive MR4.5, 

and none lost MMR. 

 

 One lymphoid blast crisis (died after allo-SCT).  

 

 No additional grade 3-4 hematologic or 

biochemical toxicities occurring after 24 months  

 

 10 patients (24%) switched for another TKI for 

insufficient cytogenetic or molecular response (2 

patients) or for toxicity (8 patients) 

 

 5 patients presented cardio-vascular events                         

(3 coronary stenosis, 1 brain stroke 1 PAOD) 

Nicolini FE et al. Abstract 1578 

Median FU : 48 months 

Nilotinib + IFN-α peg (French group) 
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Nicolini FE et al. Abstract 480 

T315I : Allo-HSCT or Ponatinib ? 
Matching patients T315I PACE versus EBMT Registry 
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ABL001 
 Potent and selective allosteric inhibitor of BCR-ABL1 and 

ABL1/2 

 Active against cell lines with ATP binding site BCR-ABL1 

mutants and in murine BCR-ABL1+ tumor model 

 Phase I trial ongoing 

 Rapid absorption in humans 

 Short half life: median 5-6h 

Ottmann O. et al. ASH Annual Meeting 2015. Abstract #138. 
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O’Hare T. et al. ASH Annual Meeting 2015. Abstract #1565. 
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Responses in patients with ≥ 3 months of follow-

up on study (n = 29) 

Ottmann O. et al. ASH Annual Meeting 2015. Abstract #138. 

  No death on study 

  Dose escalation is o occurred ngoing 

  5 dose-limiting toxicities: 
• Grade 3 lipase increase n=2 /Grade 2 myalgia/arthralgia n=1 

• Grade 3 acute coronary event n=1 /Grade 3 bronchospasm n=1 

 

 

 



Chronic Myeloid Leukemia: Treatment in Evolution 

Etienne G. et al. ASH Annual Meeting 2015. Abstract #345. 

Molecular Reccurence-Free Survival (MRFS)                         
after imatinib discontinuation – Median follow-up = 65 months. 

( 

Saving more than 10 Millions Euros !!! 
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Experts in CML, Blood 2013 

Annual price of TKI 
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Marketing opening for Imatinib generic 
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Generic drugs market 
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In 2013, the estimated benefit from using generic drugs in France  

is more than 2,5 Billion Euros ! 
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Regulation (Pharma Law): the price should be < 50% of original medicament 

12 generic preparations available 

No. Generic’s Name Pharma Company 

1 Imakrebin Alvogen 

2 Imatenil Biofarm 

3 Imatinib Accord Accord Healthcare 

4 Imatinib Actavis Actavis Polska 

5 Imatinib Apothex Apothex 

6 Imatinib medac Medac 

7 Imatinib Polfa Polfa S.A. 

8 Imatinib Teva Teva Pharmaceuticals 

9 Imatinib Zentiva Zentiva 

10 Meaxin Krka 

11 Nibix Adamed 

12 Telux Nobilus Ent 

Initial price in many hospitals (result of a tender): app. 2%-5% of original imatinib  

Current price in majority of hospitals (result of a tender): app. 5%-10% of original  

http://indeks.mp.pl/leki/desc.php?id=13375
http://indeks.mp.pl/leki/desc.php?id=13376
http://indeks.mp.pl/leki/desc.php?id=14024
http://indeks.mp.pl/leki/desc.php?id=14024
http://indeks.mp.pl/leki/desc.php?id=14024
http://indeks.mp.pl/leki/desc.php?id=13729
http://indeks.mp.pl/leki/desc.php?id=13729
http://indeks.mp.pl/leki/desc.php?id=13729
http://indeks.mp.pl/leki/desc.php?id=13726
http://indeks.mp.pl/leki/desc.php?id=13726
http://indeks.mp.pl/leki/desc.php?id=13726
http://indeks.mp.pl/leki/desc.php?id=13423
http://indeks.mp.pl/leki/desc.php?id=13423
http://indeks.mp.pl/leki/desc.php?id=13423
http://indeks.mp.pl/leki/desc.php?id=13273
http://indeks.mp.pl/leki/desc.php?id=13273
http://indeks.mp.pl/leki/desc.php?id=13273
http://indeks.mp.pl/leki/desc.php?id=13379
http://indeks.mp.pl/leki/desc.php?id=13379
http://indeks.mp.pl/leki/desc.php?id=13379
http://indeks.mp.pl/leki/desc.php?id=13377
http://indeks.mp.pl/leki/desc.php?id=13403
http://indeks.mp.pl/leki/desc.php?id=13380
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1. The efficacy of imatinib generics at one-year 

 

A. „de novo” patients; n = 40, (Nibix: 24, Meaxin:16)  
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1. The efficacy of imatinib generics at one-year 

 

B. „switched” patients; n = 461, (Nibix: 343, Meaxin: 118)  
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1. The efficacy of imatinib generics at one-year 

 

B. „switched” patients; n = 461, (Nibix: 343, Meaxin: 118)  
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Questions / difficultés soulevées avec les génériques 

 Liberté de prescription du médecin 

     Importance de la galénique 

     Changement de produit fréquent par le pharmacien : patient perturbé 

 

 Prix faible du produit : suspicion de moindre efficacité 

 

 Dans de nombreux pays :base du remboursement est le prix du 

générique pas en France ! 

 

 Prix des génériques en France : 2 à 10 fois plus chers (GB et USA) 

     car prix fixé par administration donc pas de concurrence 
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 Générique de l’imatinib en France:                                                

dossier du groupe FI LMC 

 

 

 Importance du suivi moléculaire des patients 

Accompagner la prescription 

 

 

 Enjeu économique énorme :                                                                     

10 milliard d’euros en 10 ans 

 

 

 L’arrivée du générique fait aussi baisser le prix du 

princeps 

 



Chronic Myeloid Leukemia: Treatment in Evolution 

Imatinib generic 
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