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Randomization: Past and Present 
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No Treatment Difference 

Cons + Maint superior 

Continuation Region 

Heinecke et al., Haematol Blood Transfus 1990;33:285-9 

Logrank statistic, Z 

Variance,  
of logrank  
statistic 

5 AMLCG 81 – A Sequential Test 

Sample path 
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Heinecke et al., Haematol Blood Transfus 1990;33:285-9 

6 AMLCG 81 – A Sequential Test 

A test with the same α (0.05) 
and 1-β (0.95) but fixed sample 
size would have required at 
least 200 patients. 100 for each 
therapy. So, in this case the use 
of the sequential procedure 
saved about 40 randomizations. 



S. Amler, C. Sauerland 

Institute of Biostatistics and Clinical Research 

Identification of Prognostic Factors (AMLCG 81-92)  

• CART (Classification And Regression Trees) 

Heinecke et al., Blood 1994;1:A310 
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Identification of Prognostic Factors (AMLCG 81-92) 8 

Regression analysis – Findings  
  

• Age at start of therapy 

• Performance status at diagnosis (ECOG) 

• Morphological classification (FAB)   

• Initial serum concentration of lactate dehydrogenase (LDH) 

• Initial leucocytes (WBC)  

• Adequate marrow blast reduction (BM blasts reduction)   

• Karyotype (cytogenetic analysis) 

• ELN Risk (cytogenetic and molecular analysis)    
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Background 
• Prediction of Complete Remission (CR) and risk of Early Death (ED)  

after intensive induction chemotherapy in pts. age ≥ 60 Y with 
acute myeloid leukaemia 

 

Methods 
• Cohort of 1406 pts. (aged ≥ 60 y) treated in AMLCG 99 Trial 
• Web-based application 
• External validation in 801 pts. (aged > 60 y) in AML 96 Trial (SAL) 
 

Statistical Analysis 
• Logistic regression with stepwise selection independently for CR 

and ED, without and with knowledge of cytogenetic and molecular 
risk 

9 AMLCG 99 – The AML Score 
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10 AMLCG 99 – The AML Score 

• CR-Score 
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        Hazard Risk for Early Death within 60 days after start of chemotherapy 
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11 AMLCG 99 – The AML Score 

• ED-Score 

mod. acc. to Krug U et al., Lancet 2010;376:2000-8 
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13 AMLCG 99 – The AML Score 



S. Amler, C. Sauerland 

Institute of Biostatistics and Clinical Research 

95.01

AMLCG 2008 – Biostatistical Design 

Primary Objective 
 

• ORR (Overall Response Rate) 

• 15% increase in the CR/CRi rate by S-HAM versus TAD – HAM for 

younger patients / HAM (– HAM) for elderly patients 

• One-sided Sequential Truncated Probability Ratio Test (Whitehead) 

 
Hypothesis 
  

 

Sample Size 
 

• ORR: Standard (70%) vs. S-HAM (85%) 
• ‚‘ 
• N = 400 pts. (200 per arm) 
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AMLCG 2008 – Biostatistical Design 

as planned 
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AMLCG 2008 – Biostatistical Design 

S-HAM superior 

S-HAM no benefit 
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Summary and Outlook  

• Up to now, the most important prognostic factors were  
• patient‘s age at diagnosis and the cytogenetic risk 
 
• Suitable scoring systems can be used to reliably estimate the  
• prognosis for patients with acute myeloid leukemia 

 
• Group sequential designs  allowing the decision to stop the trial 

(futility/benefit) or continue, but with restriction of determining  
• the required sample size before start of study 

 
• Solution: flexibility of adaptive designs in ongoing survival trials 
• Adaptation of the sample size, study design, study objective 
•  AMLCG 2013 Trial 
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