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Definition

Leukemia is a malignant disease of 

hematopoietic tissue, characterized by 

replacement of normal bone marrow elements 

with abnormal blood cells.



Classification of Leukemia

Acute Myeloid

Acute Lymphoblastic

Chronic Myeloid

Chronic Lymphoid 



Classification of Acute Myeloid Leukemia

Type of Leukemia Abbrevation FAB* Alternate Names

Acute Myeloblastic Leukemia :

-without cytologic maturation

-With minimal maturation

-With maturation

AML

M0

M1

M2

Acute Nonlympho-
blastic Leukemia 
(ANLL)

Acute Promyelocytic Leukemia APL M3 Hypergranular 
promyelocytic

Acute Myelomonocytic Leukemia AMML M4 Naegeli-type 
leukemia

Acute Monocytic Leukemia AMoL M5 Schilling-type 
leukemia

Erythroleukemia AEL M6 Di Guglielmo’s 
syndrome. Eryhtremic 
myelosis

Acute Megakaryoblastic Leukemia AMegL M7



Comparison of Acute and Chronic Leukemia

ACUTE CHRONIC

Age All ages Adults

Clinical onset Sudden Insidious

Course (untreated) < 6 mo 2-6 yr

Leukemic cells Immature Mature

Anemia Mild to severe Mild

Thrombocytopenia Mild to severe Mild

White Blood Cell count Variable Increased

Organomegaly Mild Prominent



Clinical Features of Acute Leukemia

Pathogenesis Clinical Manifestation

Bone Marrow Failure

Anemia Fatigue, malaise, pallor

Thrombocytopenia Bruising, bleeding

Granulocytopenia Fever, infections

Organ Infiltration

Marrow expansion Bone or joint pain

Spleen Splenomegaly

Liver Hepatomegaly

Lymph nodes Lymphadenopathy

Central Nervous system Neurologic symptoms

Gums,mouth Gingival hypertrophy, oral lessions



Laboratory Evaluation of Acute Leukemia

 CBC/peripheral blood smear/bone marrow 

smear

 Cytochemistry

 Immunologic marker studies

 Cytogenetics

 Molecular genetics



Case Study

A 3 year old child was seen by her family 

physician because of weakness and headaches. 

Physical examination revealed a pale, listless 

child with multiple bruises. 

WBC 15 x 10-9/L, Hb 8 g/dL, platelet 90 x 10-

9/L. 

She had abnormal cells in her peripheral blood.













According to WHO 

classification, a finding 

of at least 20% blasts in 

the bone marrow is 

required for diagnosis 

of the majority of acute 

leukemias.





1. CBC/Peripheral Blood  

Smear

Anemia :
Mild to severe

Normochrom normocytic

Platelet : decrease

WBC count :
Highly variable : decrease  markedly increase

PBS :
Reveals blast/other immature cells (incl.normoblast)



AML with Minimal Differentiation

Account for less than 5% of AML

Blasts lack myeloid morphologic features

Auer rods typically are absent, and there is no 

clear evidence of cellular maturation. 

The cells yield negative results with 

myeloperoxidase and Sudan Black B



AML without Maturation

Present in about 70% of cases

Blasts may comprise 90% of nonerythroid cells 

in the bone marrow, and fewer than 10% of the 

leukocyte show maturation to the promyelocyte 

stage or beyond 

Blasts have auer rods and usually give positive 

results with myeloperoxidase or Sudan Black B



AML with Maturation

A common variant that presents in the bone 

marrow with greater than 20% of blasts, at least 

10% maturing cells of neutrophil lineage and 

fewer than 20% precursors with monocytic 

lineage

Auer rods and other aspects of dysplasia are 

present



Acute Myelomonocytic Leukemia

A common variant that presents with greater 

than 20% of blasts, at least 10% maturing cells 

of neutrophil lineage and fewer than 20% 

precursors with monocytic lineage (monoblast 

and promonocyte)

Auer rods and other aspects of dysplasia are 

present



Acute Monoblastic and Monocytic Leukemia

Comprises fewer than 5% of cases of AML

Based on the degree of maturity of the 

monocytic cells present in the marrow and 

peripheral blood, more than 80% of the marrow 

cells are of monocytic origin

Acute monocytic leukemia with promonocytes



Acute Erythroid Leukemia

Two subtypes (WHO) 

Acute erythroleukemia : in which50% or more of 

nucleated bone marrow cells are normoblasts, 

and greater than 20% are myeloblasts

Pure erythroid leukemia : 50% or more 

nucleated cells are pronormoblasts and 30% or 

more are basophilic normoblasts



Case Study

A 34 year old woman with a 2 month history of

increasing weakness, persistent nonproductive

cough, fever and chills accompanied by night

sweats and weight loss over a 6 month period.

The patient appeared pale and cachectic.



Case Study

There was tenderness and fullness in the left

upper quadrant, and the spleen was palpable

below the umbilicus. No hepatomegaly or

peripheral adenopathy was noted

Hb 9,5 g/dL, WBC 248 x 10-9/L











Peripheral and Bone Marrow

There are dramatic morphologic changes in the

peripheral blood and bone marrow that reflect

the expansion of the granulocyte pool,

particularly in the later maturational stages.

A dramatic left shift is noted that extends down

to the promyelocyte stage and occasionally even

sproduces a few blasts in the peripheral blood.

The platelet count is often elevated, reflecting

the myeloproliferative nature of the disease



Peripheral Blood Smear of Chronic Phase of CML

Segmented neutrophils, bands, metamyelocytes,

and myelocytes predominate, and immature and

mature eosinophils and basophils are increased

Myeloblasts and promyelocytes are present at a

rate of approximately 1% and 5% respectively



Peripheral Blood Smear of Chronic Phase of CML

Lymphocyte and monocyte are present and

often show an absolute increase in number but a

relative decrease in percentage

Nucleated red blood cells are rare

Platelets are normal or increased, and some

may exhibit abnormal morphology



Bone Marrow of Chronic Phase of CML

An intense hypercellularity is present due to

granulopoiesis, marked by broad zones of

immature granulocytes, usually perivascular or

periosteal, differentiating into more centrally

placed mature granulocytes

Normoblasts appear reduced in number



Bone Marrow of Chronic Phase of CML

Megakaryocytes are normal or increased in

number and when increased, may appear in

clusters and exhibit dyspoietic cytologic

changes. They often appear small with reduced

nuclear size (by approximately 20%) and

reduced nuclear lobulations



Accelerated Phase of CML

Enhanced dyshematopoietic cell maturation

patterns and increases in morphologic and

functional abnormalities in blood cells

Often an increasing degree of anemia and in the 

peripheral blood, fewer mature leukocytes, more 

basophils, and fewer platelets, 

micromegakaryocytes and megakaryocytic 

fragments  



Accelerated Phase of CML

The circulating blast count increases to 10% to

19%. This total blast percentage, or a

combination of 20% blasts and promyelocytes



Blast Crisis of CML

Blasts constitute more than 20% of total bone

marrow cellularity; the peripheral blood exhibits

increased blasts

Blast crisis leukemia usually is AML or ALL

The clinical symptoms mimic those of acute

leukemia, including severe anemia, leukopenia

of all WBCs except blasts, and

thrombocytopenia



Case Studies

A 19 year old woman with a chief complaint of

easy brusing, occasional mild nosebleeds. She

had a few small bruises on her arms and legs,

but no other problems



Case Studies

Initial laboratory data revealed a prolonged

bleeding time of 10 minutes, a normal

prothrombin time, and a normal partial

thromboplastin time

A CBC, including platelet count and morphology

yieled normal results



Peripheral Blood of ITP

In most cases, platelets number between

30.000/microliter and 80.000/microliter

Morphology of platelets appear normal, although

larger in diameter than usual



Bone Marrow of ITP

Typically, is characterized by megakaryocytic

hyperplasia.

Megakaryocytes are increased in size, and

young forms with a single nucleus, smooth

contour, and diminished cytoplasm are

commonly seen

Erythrocyte and leukocyte precursors are normal

if without abnormal conditions










