
Review Article  
Acute Myeloid Leukemia 

Hartmut Döhner, M.D., Daniel J. Weisdorf, M.D., and Clara D. Bloomfield, M.D. 

N Engl J Med 
Volume 373(12):1136-1152 

September 17, 2015 



Acute Myeloid Leukemia  

• Most common acute leukemia affecting adults 
• Incidence increases with age 
• Symptoms include:   

• Fatigue 
• Shortness of breath 
• Easy bruising and bleeding 
• Increased risk of infection 
• Drop in red blood cell count & platelet count 



• Classification is based on:   
• Assessment of blood smears 
• Assessment of bone marrow specimens 
• Analysis of the expression of cell-surface or cytoplasmic 

markers by flow cytometry 
• Identification of chromosomal findings by cytogenetic testing 

and screening for specific molecular genetic lesions 
 

• Major categories of current classification are: 
• AML with recurrent genetic abnormalities 
• AML with myelodysplasia-related changes 
• Therapy-related AML 
• AML not otherwise specified 
 
Although this new knowledge has not yet had a major influence on 
the treatment of the disease, strategies under investigation may 
improve outcomes. 
 

Disease classification 



Eight functional categories of genes that are 
commonly mutated in acute myeloid leukemia 

Döhner H et al. N Engl J Med 2015;373:1136-1152 



Prognostic factors 

• Patient-associated factors commonly predict treatment-related 
early death: 
• Increasing age 
• Coexisting (“co-morbid”) conditions 
• Poor performance status 
 
 

• Disease-related factors predict resistance to current standard 
therapy. 
• White-cell count 
• Prior myelodysplastic syndrome 
• Cytotoxic therapy for an antecedent disorder 
• Leukemic-cell genetic changes 
 
 

• Active research area: evaluation of molecular genetic lesions as 
prognostic and predictive markers (Table 1) 



Frequency and clinical significance of recurrent gene 
mutations in adults with AML 

Döhner H et al. N Engl J Med 2015;373:1136-1152 



Current stratification of molecular genetic and 
cytogenetic alterations, according to ELN 

recommendations 

Döhner H et al. N Engl J Med 2015;373:1136-1152 

• Currently three molecular markers 
are used in clinical practice (Table 2) 
• NPM1 and CEBPA mutations  
• FLT3 internal tandem 

duplications 



Current therapy  

• General therapeutic strategy in patients with AML has not 
changed substantially in more than 30 years. 

 
• Induction Therapy:   

• Continuous-infusion cytarabine with an anthracycline  
mainstay of induction therapy 

 
• Consolidation Therapy:   

• Conventional chemotherapy as well as allogeneic 
hematopoietic cell transplantation 

 
• Consolidation with Intensive Chemotherapy:   

• Adults 60 years or younger, preferred regimen is 2 to 4 
cycles of intermediate-dose cytarabine (favorable ELN 
genetic profile and good performance status). 

 
• Allogeneic hematopoietic cell transplantation 

 
 



Current care of patients with AML, and indications for 
allogeneic hematopoietic cell transplantation 

Döhner H et al. N Engl J Med 2015;373:1136-1152 



Relapse of AML 

• Factors that dictate the risk of relapse:   
• Patient’s general health, age, poor health 

status 
• Biological characteristics of the AML   
• Degree of detectable residual leukemia   
• High-risk cytogenetic and molecular 

subgroups 
• Therapy-related AML 
• AML after a myelodysplastic syndrome or 

myeloproliferative neoplasms 
• Hematopoietic cell transplantation after 

first complete remission  



Indications for allogeneic hematopoietic cell 
transplantation and factors influencing outcome 

Döhner H et al. N Engl J Med 2015;373:1136-1152 



Treatment for patients who are ineligible for 
intensive therapy 

• For older patients, or when transplant is not available, 
treatments include: 
• Supportive care (including hydroxyurea) 
• Low-dose cytarabine 
• Hypomethylating agents decitabine and azacitidine. 
 

• Factors:   
• Patient’s age 
• General health 
• Specific coexisting conditions 
• Disease features 
• Patient’s wishes 



Selected newer agents in clinical development 
for the treatment of AML 

Döhner H et al. N Engl J Med 
2015;373:1136-1152 
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