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Life expectancy of CML patients and general population 



Evolution of CML treatment 

	
  	
  	
  	
  20061	
   20092	
   20133	
  

1st	
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  400	
   Ima*nib	
  400	
  
Ima.nib	
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Nilo.nib	
  

2nd	
  	
  LINE	
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Allo-­‐SCT	
  

Nilo*nib	
  
Dasa*nib	
  
Allo-­‐SCT	
  

Dasa.nib	
  
Nilo.nib	
  
Bosu.nib	
  
Pona.nib	
  	
  
(Allo-­‐SCT)	
  

3rd	
  	
  LINE	
   Pallia*on	
   Pallia*on	
   Anyone	
  of	
  remaining	
  TKIs	
  
Allo-­‐SCT	
  

1)  Baccarani  M et al, Blood, 2006 

2)  Baccarani  M et al, J Clin Oncol, 2009 

3)  Baccarani  M et al, Blood, 2013  



Imatinib – Nilotinib - Dasatinib 

Why you may need a 2nd line TKI? 

 

Unsatisfactory therapeutic effect (15-20%) 

Intolerance (15-20%) 



ELN 2013 Recommendations 

Response to first-line treatment  
 

OPTIMAL	
   WARNING	
   FAILURE	
  

Baseline	
   NA	
  
-­‐High	
  risk,	
  
-­‐CCA/Ph+	
  	
  	
  

(Major	
  route)	
  
NA	
  

3	
  months	
   Ph+	
  ≤	
  35%	
  and/or	
  
BCR-­‐ABL	
  ≤	
  10%	
  

Ph+	
  36-­‐95%	
  and/or	
  
BCR-­‐ABL	
  >	
  10%	
  

No	
  CHR	
  and/or	
  	
  
Ph+	
  >	
  95%	
  

6	
  months	
   Ph+	
  0%	
  	
  and/or	
  
BCR-­‐ABL	
  ≤	
  1%	
  

Ph+	
  1-­‐35%	
  	
  and/or	
  
BCR-­‐ABL	
  1	
  -­‐	
  10%	
  

Ph+	
  >	
  35%	
  	
  and/or	
  
BCR-­‐ABL	
  >	
  10%	
  

12	
  months	
   BCR-­‐ABL	
  ≤	
  0.1%	
   BCR-­‐ABL	
  0.1	
  -­‐	
  1%	
  	
   Ph+	
  >	
  0%	
  and/or	
  
BCR-­‐ABL	
  >	
  1%	
  	
  

Then	
   BCR-­‐ABL	
  ≤	
  0.1%	
  	
   BCR-­‐ABL	
  0.1-­‐1%	
  	
   BCR-­‐ABL	
  >	
  1%	
  	
  

Baccarani et al, Blood 2013; 122: 885-892. 
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How to predict the response to 1° line therapy 

EUTOS long-term survival score 

0.0025	
  x	
  (age/10)3	
  

+	
  	
  
0.0615	
  x	
  spleen	
  size	
  

+	
  	
  
0.1052	
  x	
  blasts	
  in	
  PB	
  

+	
  	
  
0.4104	
  x	
  (PLT	
  count/

1000)-­‐0.5	
  

Leukemia. 2016; 30(1):48-56. 

LOW:  < 1.5680 

INTERMEDIATE: 1.568 - 2.2185  

HIGH: > 2.2185 



How to predict the response to 1° line therapy 

CCA IN PH+ CELLS -  MDACC Experience 

Wang W et al. Blood. 2016; 127:1823-31 



Milojkovic et al. Hematologica 2010; 95 (2):224-31 

How to predict the response to 2° line therapy 

The Hammersmith scoring system - CCyR to 2ndG-TKI 

p<0.0001 0.16 

0.006 ≥95% 
 

p<0.0001 0.3 1-94% 

1 0% 

p=0.01 1.6 
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Factors influencing clinical response 

Influx	
  
Efflux	
  

Absorp/on,	
  
Distribu/on,	
  
Excre/on,	
  

Methabolism	
  
(drug-­‐drug	
  	
  
or	
  food	
  

interac/ons,	
  
gene/c	
  

polymorphism)	
  	
  

Adverse	
  
events,	
  

Adherence	
  	
  
(lifestyle,	
  	
  
age,	
  	
  

educa/on)	
  

Interac/on	
  	
  
with	
  target,	
  
Addi/onal	
  or	
  
alterna/ve	
  
pathways	
  

Plasma	
  
exposure	
  

Ph+	
  cell	
  
	
  

BCR-­‐ABL	
  
dependent	
  or	
  
independent	
  
mechanisms	
  

Dose	
  
intensity	
   Response	
  

Passive	
  
diffusion	
  and	
  
transporters	
  

Adapted	
  from	
  JE	
  Cortes	
  et	
  al.	
  Leukemia	
  2009	
  

…and second line treatment 



Gozgit, et al. Blood. 2013;122 (abstr 3992). 

PONATINIB	
  



 
 

Main Adverse Events Main Complications 

Ima*nib	
  
Fa*gue	
  
Myalgia	
  	
  
Fluid	
  reten*on	
  

None	
  

Dasa*nib	
   Hematologic	
  toxicity	
  
Pleural	
  effusion	
   Pulmonary	
  hypertension	
  

Nilo*nib	
  
Skin	
  rash	
  
Glucose	
  and	
  lipid	
  metabolism	
  
Bilirubin	
  and	
  lipase	
  eleva*on	
  

Arterial	
  thrombosis*	
  

Bosu*nib	
  
Diarrhea	
  
Nausea	
  
Liver	
  (AST/ALT)	
  

None	
  	
  

Pona*nib	
  
Hematologic	
  toxicity	
  
Skin	
  rash	
  
Arterial	
  hypertension	
  

Arterial	
  and	
  venous	
  thrombosis*	
  
Pancrea**s	
  
	
  
*	
  Mostly	
  in	
  pa*ents	
  with	
  pre-­‐exis*ng	
  CV	
  risk	
  factors	
  	
  

Intolerance to TKIs 

Consider comorbidities, rather than cross-intolerance 



Nausea	
  

Headache	
  

Fa.gue	
  

Diarrhea	
  

Muscle	
  cramps	
  

Edema	
  

Skin	
  problems	
  

Musculoskeletal	
  Pain	
  

Abdominal	
  discomfort	
  

Health	
  Status	
  

Pa.ent	
  graded	
  higher	
   Physician	
  graded	
  higher	
  

N=422	
  	
  comparison	
  Pa.ent-­‐Physician	
  	
  	
  

Efficace F, Rosti G, Aaronson , et al, Haematologica, 2013  



1.  Suboptimal management of AEs must not compromise 
the efficacy 

2.  Most AEs will resolve spontaneously or are easily 
controlled 

3.  Reduction or interruption must only be done if optimal 
management cannot be accomplished in other ways 

4.  Attention must be given to comorbidities and drug 
interactions 

5.  Some unexpected TKI-related AEs have emerged 



European LeukemiaNet 2013 
Treatment Recommendations 
First-line Imatinib 400 x 1, nilotinib 300 x 2, or dasatinib 100 x 1 

Second-line 
         Intolerance • Anyone of the other TKIs approved for first-line, 

taking into account comorbidities and  side effects 

         Failure • Switch from imatinib to another TKI, taking into account   
mutations, comorbidities, and side effects 

• Switch from nilotinib to dasatinib, bosutinib, or ponatinib 
• Switch from dasatinib to nilotinib, bosutinib, or ponatinib 
• Allogeneic stem cell transplant 

Third-line • Switch to another TKI (ponatinib) 
• Allogeneic stem cell transplant 
• Experimental treatment 

Baccarani et al, Blood. 2013 Aug 8;122(6):872-84. 
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and  side effects 

         Failure • Switch from imatinib to another TKI (nilotinib, 
dasatinib, bosutinib, ponatinib), taking into account   
mutations, comorbidities, and side effects 

• Switch from nilotinib to dasatinib, bosutinib, or ponatinib 
• Switch from dasatinib to nilotinib, bosutinib, or ponatinib 
• Allogeneic stem cell transplant 

Third-line • Switch to another TKI (ponatinib) 
• Allogeneic stem cell transplant 
• Experimental treatment 

Baccarani et al, Blood. 2013 Aug 8;122(6):872-84. 



Cortes	
  JE	
  et	
  al.	
  ESH	
  2014	
   Lipton	
  et	
  al.	
  Leuk	
  Res	
  39	
  (2015)	
  58–64	
  	
  



Ponatinib 
A Pan-BCR-ABL Inhibitor 

•  Rationally designed inhibitor of BCR-
ABL 

•  Active against T315I mutant 
–  Unique approach to 

accommodating gatekeeper 
residue 

•  Potent activity against an array of 
BCR-ABL variants 

• Once-daily oral activity  
•  Half-life ≈ 22 hours 
•  Also targets other therapeutically 

relevant kinases: 
–  Inhibits FLT3, FGFR, VEGFR and 

PDGFR, and c-KIT 

O’Hare T, et al. Cancer Cell. 2009;16:401-412 



Where	
  we	
  are	
  going	
  



Pona.nib	
  or	
  SCT	
  for	
  T315I	
  CML	
  

• Pts	
  ≥18	
  yrs	
  with	
  CML	
  T315I	
  in	
  any	
  stage	
  
enrolled	
  in	
  PACE	
  (n=449)	
  or	
  EBMT	
  (n=222)	
  

• Median	
  age	
  (yr):	
  CP	
  53	
  vs	
  48;	
  AP	
  55	
  vs	
  46;	
  
BP	
  47	
  vs	
  44;	
  Ph+	
  ALL	
  55	
  vs	
  36	
  

Disease	
  phase	
  
	
  	
  Median	
  survival	
  (mo)	
  

PACE	
   EBMT	
  

CP	
   NR	
   103	
  

AP	
   NR	
   56	
  

BP	
   7	
   11	
  

Ph+	
  ALL	
   7	
   32	
  

CP 

AP 

BP 

Nicolini FE, et al. Cancer 2017 

P=0.017	
  

P=0.889	
  

P=0.030	
  



•  Developed to gain 
greater BCR-ABL1 
inhibition, with activity 
against BCR-ABL1 
mutations conferring 
resistance to TKIs 

 

•  Potential to combine 
with TKIs for greater 
pharmacological 
control of BCR-ABL1  

T 

BCR-ABL1  
Protein 

Nilotinib 
(ATP Site) 

ABL001 
(Myristoyl Site) 

ABL001 Is a Potent, Specific Inhibitor of BCR-ABL1 
With a Distinct Allosteric Mechanism of Action 

Ottmann O, et al. Blood. 2015:[abstract 138]. 



Achieving a deeper molecular response (TFR) 
Switch to 2nd gen TKIs 

Undetectable BCR-ABL 

Switch 

0 1 2 
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Time to MR4.5 

ENESTcmr study 

48-month follow-up Hughes et al. ASCO 2016. Abs. 4029 



First-line IM, with switch to 2nd generation TKIs  
in case of unsatisfying response or intolerance (N=236) 

Emilia-Romagna and Sicily Castagnetti et al. Am J Hematol. 92:82-87,2017 



ENESTpath study design 

Imatinib  
≥24 months 
Response 
<MR4 

Sample Size: 
565 patient 

Nilotinib  
300mg BID 

Stable MR4 

Unstable 
MR4 or 
<MR4 

END 
STUDY 

Treatment-free remission phase,  
3 years (Arm 1) 

Stable MR4 

Unstable MR4 

Relapse during treatment-free remission will 
trigger re-start of nilotinib 300 mg BID 

END 
STUDY 

Treatment-free remission 
phase, 2 years (Arm 2) 

12 Months 12 Months 

INDUCTION 
PHASE 

CONSOLIDATION 
PHASE CONSOLIDATION 

PHASE 
TREATMENT-FREE 
REMISSION PHASE 

TREATMENT-FREE REMISSION PHASE 

12 Months 12 Months 12 Months 

RND 

BID, twice daily; MR, molecular response; RND, randomization. 
Data are under embargo and cannot be reproduced or shared 



DR 

CML in 2017: news and changes 

GOALS: from survival to cure (treatment-free remission) 
 

HIGH RISK and CCA/Ph+: from “warning” to risk-adapted 
                                            treatment 
 

MONITORING: from cytogenetics to standardized  qPCR 
 
MOLECULAR RESPONSE: from late to early,  
                                              from MMR to MR 4.0 or better 
 

MUTATIONS: from Sanger Sequencing to Ultra Deep or NGS 
 

T315I: from stem cell transplantation  to ponatinib



QUALITY OF LIFE: from one drug to many 
 
COSTS: from GLIVEC to GENERICS 
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Thank you for attention! 


