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Acute Leukemia 

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/year 
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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 : 

ϊ chromosomal translocation  

ϊ point mutations 

ϊ 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- spont 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 
Acute lymphoblastic leukemia (ALL) 
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Acute Lymphoblastic Leukemia (ALL) 

ÇCancer of the blood affecting the WBC 

known as LYMPHOCYTES. 

ÇCommonest in the age 2-10 years.  

ÇPeak at 3-4 years. 

Ç Incidence decreases with age, and a 

secondary rise after 40 years. 

Ç In children - most common malignant 

disease 

Ç85% of childhood leukemia 
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Acute Lymphoblastic Leukemia 

Specific manifestation: 

ïBone pain, arthritis 

ïLymphadenopathy 

ïHepatosplenomegaly 

ïMediastinal mass (T-ALL) 

ïTesticular swelling 

ïMeningeal syndrome 
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Acute Lymphoblastic Leukemia 
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Acute Lymphoblastic Leukemia 
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Acute Lymphoblastic Leukemia 
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ALL: 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 

Blast- 
Acute lymphoblastic leukemia 

Blasts- 

Acute myeloblastic leukemia 
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ALL: 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% 
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ALL: Investigations 

2. Bone marrow aspiration 
and trephine biopsy 

¶confirm acute leukemia 

   όōƭŀǎǘ җ нр҈ ŦƻǊ ![[ύ 

Åusually hypercellular 
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ALL: Investigations 

3. Cytochemical staining 

a) Peroxidase (MPO):  

a) Negative ALL 

b) Positive AML 

 

Positive for myeloblast 
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ALL: Investigations 

b) Periodic acid schiff (PAS) 

ïPositive ALL  

ïNegative AML 

 

Block positive in ALL  
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ALL: Investigations 

c) Acid phosphatase : 

 

ÅFocal positive = T-ALL 

 


