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ACUTE LEUKEMIA 



Acute Leukaemia 

ÅDefine :  

ÅHeterogeneous group of malignant disorders which is 

characterized by uncontrolled clonal and accumulation of 

blasts cells in the bone marrow and body tissues  

ÅSudden onset  

ÅIf left untreated is fatal within a few weeks or months 

ÅIncidence 2-3/100,000 
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Acute Leukaemogenesis 

ÅDevelop as a result of a genetic alteration within single cell in 

the bone marrow 

ïa) Epidemiological evidence : 

Å1.  Hereditary Factors 

ïFanconiΩǎ ŀƴŀŜƳƛŀ 

ïDownΩǎ ǎȅƴŘǊƻƳŜ 

ïAtaxia telangiectasia 

Å2.  Radiation, Chemicals and Drugs  

Å3.  Virus related Leukemias 

ïRetrovirus : HTLV 1 & EBV 
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Acute Leukaemogenesis 

b) Molecular Evidence  

ÅOncogenes : 

ïGene that code for proteins involved in cell proliferation 

or differentiation 

ÅTumour Suppressor Genes :  

ïGenes that protect a cell from one step on the path to 

cancer. 

ïGenes that normally prevent cell division. 

ÅChanges within oncogene or suppressor genes are necessary 

to cause malignant transformation. 
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Acute Leukaemogenesis 

Oncogene can be activated by: 

1)chromosomal translocation  

2)point mutations 

3)inactivation 

ÅIn general, several genes have to be altered to 

effect neoplastic transformation. 
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Acute Leukemia 
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Pathophysiology 

ÅAcute leukemia cause morbidity and mortality 

through: 

A. Deficiency in blood cell number and function 

B. Invasion of vital organs 

C. Systemic disturbances by metabolic imbalance 
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Pathophysiology 

A. Deficiency in blood cell number or function 

i. Infection 

 - Most common cause of death 

 - Due to impairment of phagocytic function and neutropenia 

ii. Hemorrhage 

 - Due to thrombocytopenia or 2o DIC or liver disease 

iii. Anemia 

 - Normochromic-normocytic 

 - Severity of anemia reflects severity of disease 

 - Due to ineffective erythropoiesis 
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Pathophysiology 

B. Invasion of vital organs 

 - Vary according to subtype  

i.  Hyperleukocytosis 

 - Cause increase in blood viscosity 

 - Predispose to microthrombi or acute bleeding 

 - Organ involve : brain, lung, eyes 

 - Injudicious used of packed cell transfusion precipitate 

 hyperviscosity 

ii. Leucostatic tumour 

 - Rare 

 - Blast cell lodge in vascular system forming macroscopic 

pseudotumour ς erode vessel wall cause bleeding 

iii. Hidden site relapse 

 - Testes and meninges (CNS) 
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Pathophysiology 

C. Metabolic imbalance 

 - Due to disease or treatment 

 - Hyponatremia vasopressin-like subst. by myeloblast 

 - Hypokalemia due to lysozyme release by myeloblast 

 - Hyperuricaemia- spontaneous lysis of leukemic  blast 

release purines into plasma 

 -  Tumor lysis syndrome- hyperkalemia, hyperphosphatemia, 

hypocalcaemia, hyperuricaemia 
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Pathogenesis of tumor lysis syndrome 
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Pathophysiology 
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Classification 
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Acute Myeloid Leukemia (AML) 

ÅArise from the malignant 

transformation of a myeloid 

precursor 

ÅRare in childhood (10%-15%) 

ÅThe incidence increases with 

age 

ï80% in adults ·Auer rods are 

pathognomonic for AML 
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Acute Myeloid Leukemia 

Clinical manifestation: 

ïGum hypertrophy (AML-M4/M5) 

ïBone and joint pain 

ïNeurological symptoms:  

headache, nausea, vomiting, 

blurred vision, cranial nerve 

dysfunction (AML-M4/M5) 

ïDIC (APL; AML-M3) 

ïSkin deposit 

ïRenal damage 
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Investigations 

1.   Complete blood count  

ÅAnemia 

ïnormochromic, normocytic 

ÅWBC <1.0x109/l to >200x109/L, 

ïNeutropenia and  

ïfull blast cells 

ÅThrombocytopenia <10x109/L.  
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Investigations 

Acute lymphoblastic leukemia Acute myeloblastic leukemia 
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Investigations 

ÅALL (Lymphoblast) 

ïBlast size : Small 

ïCytoplasm: Scant 

ïChromatin: Dense 

ïNucleoli : Indistinct 

ïAuer-rods: Never present 

ÅAML (Myeloblast) 

ïLarge 

ïModerate 

ïFine, Lacy 

ïProminent 

ïPresent in 50% 
(pathognomonic) 
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Investigations 

2. Bone marrow aspiration 
and trephine biopsy 

¶confirm acute leukemia 

   ōƭŀǎǘ җ 20% 
Åusually hypercellular 

Lymphoblast > 25% - ALL (according to WHO) 
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Classification according to 

Morphology 
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Investigations 

3. Cytochemical staining 

a) Peroxidase (MPO):  

a) Negative ALL 

b) Positive AML 

 

Positive for myeloblast 
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Investigations 

b) Periodic acid schiff (PAS) 

ïPositive ALL  

ïNegative AML 

 

Block positive in ALL  
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Investigations 
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Investigations 

4. Immunophenotyping  

ï identify antigens present on the blast cells 

ïdetermine whether the leukaemia is lymphoid or myeloid 

Åespecially important when cytochemical markers are negative. E.g : 

AML-M0. 

Åhas a prognostic role 

ÅCertain antigens have prognostic significance 

Ådiagnose biphenotypic leukemia 

Åboth myeloid and lymphoid antigen are expressed on the same blast 

cells. 

Å identify the subtype of leukemia. E.g : AML-M7 has a specific surface marker 

of CD 61. 
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ÅMonoclonal antibodies (MoAb) are recognized under a cluster 

of differentiation (CD). 

ïMONOCLONAL ANTIBODIES USED FOR CHARACTERISATION 

OF AML. 

AML :    CD13, CD33 

ïErythroblast= CD71, Glycophorin-A + 

ïMonoblast= CD14, CD13, CD33+ 

ïMegakaryoblast= CD41, CD42, CD61+ 

 

Investigations 
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Investigations 

5. Cytogenetics and molecular studies  

Ådetect abnormalities within the leukemic clone  

Åhave diagnostic or prognostic value 

ïE.g : the Philadelphia chromosome : the product of a 

translocation between chromosomes 9 and 22 

Åvery poor prognosis in ALL 
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Investigations 

COMMON CHROMOSOME ABNORMALITIES 

ASSOCIATED WITH ACUTE LEUKEMIA 

Åt(8;21)     AML with maturation (M2) 

Åt(15;17)  APL 

ÅInv 16      AML-M4eo 
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Investigations 
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Others Investigations 

6. Biochemical screening  

ïleucocyte count very high - renal impairment and 

hyperuricemia  

7. Lumbar puncture (LP) 

ïinitial staging investigation to detect leukemic cells in the 

cerebrospinal fluid, indicating involvement of the CNS 

ïDone in AML-M4/5 
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2016 WHO classification of AML 

Acute myeloid leukemia (AML) and related neoplasms 

AML with recurrent genetic abnormalities  
ÅAML with t(8;21)(q22;q22.1);RUNX1-RUNX1T1  
ÅAML with inv(16)(p13.1q22) or t(16;16)(p13.1;q22);CBFB-MYH11  
ÅAPL with PML-RARA AML with t(9;11)(p21.3;q23.3);MLLT3-KMT2A  
ÅAML with t(6;9)(p23;q34.1);DEK-NUP214 AML with inv(3)(q21.3q26.2) or t(3;3)(q21.3;q26.2); GATA2, MECOM  
ÅAML (megakaryoblastic) with t(1;22)(p13.3;q13.3);RBM15-MKL1  
ÅProvisional entity: AML with BCR-ABL1 AML with mutated NPM1 AML with biallelic mutations of CEBPA  
ÅProvisional entity: AML with mutated RUNX1  

AML with myelodysplasia-related changes 

Therapy-related myeloid neoplasms 

AML, NOS  
ÅAML with minimal differentiation  
ÅAML without maturation  
ÅAML with maturation  
ÅAcute myelomonocytic leukemia  
ÅAcute monoblastic/monocytic leukemia  
ÅPure erythroid leukemia  
ÅAcute megakaryoblastic leukemia  
ÅAcute basophilic leukemia  
ÅAcute panmyelosis with myelofibrosis 

Myeloid sarcoma 

Myeloid proliferations related to Down syndrome  
Transient abnormal myelopoiesis (TAM)  
Myeloid leukemia associated with Down syndrome 
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