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What is the role of cytogenetic What is the role of cytogenetic 
monitoring in the era of monitoring in the era of 
quantitative RTquantitative RT--PCRPCR??  

  



    

Sensitivity of monitoring strategiesSensitivity of monitoring strategies  
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Historical reminder  
Cytogenetic response as a prognostic 

marker in patients treated with interferon-α 



    

Survival of IFNSurvival of IFN--treated patients according to treated patients according to 
cytogenetic response at cytogenetic response at 2424 months months  

Rosti et al, Semin Hematol 2003 



    

Correlation between the incidence of major Correlation between the incidence of major 
cytogenetic response and survivalcytogenetic response and survival    

Rosti et al, Semin Hematol 2003 



    

Correlation between cytogenetics and qPCRCorrelation between cytogenetics and qPCR  

Ross et al., Leukemia 2005 



    

Overall survival at Overall survival at 4848 months  months –– CML late CP CML late CP  
  

MCyR = CCyR + PCyR 

CCyR at 3 months
PCyR at 3 months
No MCyR at 3 months
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n=52      94.0%    
n=100    93.9%    
n=191    76.5%    

Estimated rate at 48 months: 

n=111    76.9%    

Silver et al, ASH 2004 



    

Risk of MCR loss according to time to MCR Risk of MCR loss according to time to MCR 
achievementachievement  

MCyR by <=3 mths
MCyR by >3 to <=6 mths
MCyR by >6 to <=12 mths
MCyR later than 12 mths

= Censored observations

%
 w

ith
ou

t l
os

s 
of

 M
C

yR

0

10

20

30

40

50

60

70

80

90

100

Months since MCyR
0 6 12 18 24 30 36 42 48 54 60 66 72

Courtesy of Dr. B. Druker, Portland 



    

Progression free survival according to Progression free survival according to 
cytogenetic response at cytogenetic response at 33 months months  

CyR at 3 months 
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Progression free survival according to Progression free survival according to 
cytogenetic response at cytogenetic response at 66 months months  

CyR at 6 months 
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Progression free survival according to Progression free survival according to 
cytogenetic response at cytogenetic response at 1212 months months  

CyR at 12 months 
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Is there a role for FISH in monitoring Is there a role for FISH in monitoring 
responseresponse??  
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r2 = 0.9127 

Ph+ BM metaphases 

r2 = 0.6428 

Non-imatinib therapy  imatinib  

Reinhold et al, Leukemia 17(10):1925-9, 2003  



    

PFS by time to CCRPFS by time to CCR  
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P = 0.278 

Courtesy of Dr. B. Druker, Portland 



    

ConclusionsConclusions  

Cytogenetic response at Cytogenetic response at 66 months months: : first relevant first relevant 
cytogenetic prognosticatorcytogenetic prognosticator  

CCR at CCR at 1212 months months: : accurately predicts freedom from accurately predicts freedom from 
progression to APprogression to AP//BC in BC in >>95%95% of patients  of patients   
cytogenetics preferable if cytogenetics preferable if reliablereliable qPCR is unavailable qPCR is unavailable  

CCR seems to override CCR seems to override pretherapeuticpretherapeutic  SokalSokal risk risk  
  

Early chronic phase 




