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Chronic Phase CML - 2. 

Presenter
Presentation Notes
Eosinophils may be increased.
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Chronic Phase CML - 3. 
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Presentation Notes
The full spectrum of myeloid differentiation is seen under high power. The M:E ratio is markedly increased.
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Chronic Phase CML - 1. 

Presenter
Presentation Notes
The bone marrow aspirate is hypercellular with increased eosinophils.
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Chronic Phase CML - 3. 

Presenter
Presentation Notes
Megakaryocytes are dysplastic. Nuclei can be either hypo- or hyperlobulated.
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Accelerated Phase CML - 2. 

Presenter
Presentation Notes
A modest increase in blasts can be appreciated in the high power view of the bone marrow aspirate.
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Accelerated Phase CML - 3. 

Presenter
Presentation Notes
Dysplastic megakaryocytes may be found in myeloproliferative disorders.
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Accelerated Phase of CML - 2. 

Presenter
Presentation Notes
The white blood cell count is high and some of the cells appear to cluster together in the peripheral blood.
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Accelerated Phase of CML - 3. 

Presenter
Presentation Notes
Under high power, immature myeloid forms including blasts are noted. Basophils are also seen.
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Accelerated Phase of CML - 4. 
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Presentation Notes
Some of the granulocytes are dysplastic with abnormal lobulation of the nuclei.
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Accelerated Phase of CML - 7. 

Presenter
Presentation Notes
Blasts are increased but account for less than 20% of the nucleated cells in the bone marrow. An eosinophilic precursor is also seen in the middle of the field.
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Accelerated Phase of CML - 8. 

Presenter
Presentation Notes
Dysplastic changes may occur with transformation to the more aggressive phases of disease.
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Blast Crisis of CML - 1. 

Presenter
Presentation Notes
Large number of blasts cluster together in this patient with a high white blood cell count.
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Blast Crisis of CML - 10. 

Presenter
Presentation Notes
High power of blasts and eosinophils.



Mechanisms of BCR-ABL activity in CML and blast crisis, leading to stimulation of 
proliferation and to induction of genetic instability, DNA damage, and impaired DNA repair.  

Rüdiger Hehlmann Blood 2012;120:737-747 
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Presenter
Presentation Notes
Mechanisms of BCR-ABL activity in CML and blast crisis, leading to stimulation of proliferation and to induction of genetic instability, DNA damage, and impaired DNA repair. Reactive oxygen species induced by BCR-ABL are thought to mediate DNA damage and genetic instability. Data are from Skorski,34 Melo and Barnes,31 Radich,32 and Perrotti et al.33



TIME TO PROGRESSION TO AP/BC 
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KD mutations w/o other signs of resistance 

• The detection of mutation 
antedates any documented rise 
in the transcript level by a 
median time of 9 months 

  
• TKD mutations were the only 

independent predictor for loss of 
CCyR in patients who receive 
imatinib as first line therapy 
(n=204, RR=13.4, p<0.0001)  
 

• TKD mutations were an 
independent predictor for PFS 
in CP population (n= 319, 
RR=2.3, p=0.01) 
 

Khorashad  JCO 2008 
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BCR-ABL Imatinib-Resistance Mutations 

Height of the bars indicates frequency of mutation 



Abl mutations are associated with 
progression and resistance 

Soverini Clin Cancer Res 2006 



Dasatinib[1] (Top) and Nilotinib[2] 
(Bottom), CML-CP Post-Imatinib 

1. Hochhaus A, et al. Blood. 2007;109:2303-2309.                                      
2. le Coutre P, et al. Blood. 2008;111:1834-1839.                                                                                                                   

• CHR in >75% of IM-
resistant CP CML 

• MCyR in ~ 50% 
• CCyR in ~ 40% 
• Somewhat higher rates of 

all responses in IM-
intolerant cases 

• Responses depend on type 
of mutation and in vitro 
sensitivity to the TKI 
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Response and PFS with 2nd-Generation TKIs 
in Imatinib-Resistant CP-CML 

  Dasatinib1,2 Nilotinib3 Bosutinib4 
Number of pts 167* 226 200 

Follow-up Minimum 24 mo Minimum 24 mo Median 24 mo 

MCyR 63% at 24 mo* 56% at 24 mo 33% at 6 mo 

CCyR 50% at 24 mo* 41% at 24 mo 23% at 6 mo 

PFS at 24 mo, % 80* 64* 73 

1. Sprycel® (dasatinib). Official prescribing information. November 2012. 
2. Shah NP, et al. J Clin Oncol. 2010;28:15s (abstract 6512). 
3. Kantarjian HM et al. Blood. 2011;117:1141-1145. 
4. Cortes JE et al. Blood 2011;118:4567-4576. 

*Includes imatinib-intolerant patients. 



TKI Activity Sensitivity Varies Among Agents 
Sensitivity of 18 Imatinib-Resistant BCR/ABL Mutants 

Redaelli S, et al. J Clin Onc. 2009;27(3):469-471. 



BCR/ABL and DNA mutation 

Presenter
Presentation Notes
BCR/ABL affects DNA mutation through induction of DNA damage, alteration of the apoptotic threshold, and mediation of DNA repair pathways.



Prevention of BC by more effective treatment in early CP as shown by the cumulative 
incidence of blast crisis (German CML Study Group experience 1983-2011).  

Rüdiger Hehlmann Blood 2012;120:737-747 
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Presentation Notes
Prevention of BC by more effective treatment in early CP as shown by the cumulative incidence of blast crisis (German CML Study Group experience 1983-2011). CML study I compared busulfan versus hydroxyurea (HU) versus interferon-α (IFN) monotherapy, CML study II IFN in combination with HU versus HU alone, CML study III and IIIA IFN in combination with intensive chemotherapy versus allo-SCT and CML study IV imatinib 400 mg versus imatinib in combination with low-dose cytosine arabinoside versus imatinib in combination with IFN versus imatinib after IFN failure versus imatinib at 800 mg.42



Survival with BC in the preimatinib and imatinib eras.  

Rüdiger Hehlmann Blood 2012;120:737-747 
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Presentation Notes
Survival with BC in the preimatinib and imatinib eras. Most long-term survivors (72%) are transplant recipients. German CML Study Group experience (1983-2011). Data are from the German CML-studies I to IV.42



Management algorithm of CML-BC.  

Rüdiger Hehlmann Blood 2012;120:737-747 
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Presentation Notes
Management algorithm of CML-BC. Mainstays are TKI and rapid allo-SCT. *2nd generation TKI and AL-induction therapy may be combined.
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