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ACUTE LEUKEMIA



Acute Leukaemia

A Define :

A Heterogeneous group of malignant disordersich is
characterized byincontrolled clonaandaccumulation of
blasts cells in the bone marroand body tissues

A Sudden onset
A If left untreated is fatal within &w weeks or months
A Incidence 23/100,000
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Acute Leukaemogenesis

A Develop as a result of a genetic alteration within single cell in
the bone marrow

I a) Epidemiological evidence
A1l. Hereditary Factors
i FancofRa | y I SYA
iDownQad &éyRNRYS
I Ataxia telangiectasia
A2. Radiation, Chemicals and Drugs
A3. Virus related Leukemias
I Retrovirus : HTLV 1 & EBV
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Acute Leukaemogenesis

b) Molecular Evidence

A Oncogenes
I Gene that code for proteins involved in cell proliferation
or differentiation

A Tumour Suppressor Genes ;

I Genes that protect aellfrom one step on the path to
cancer.

I Genes that normally prevent cell division.

A Changes within oncogene or suppressor genes are necessar
to cause malignant transformation.
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Acute Leukaemogenesis

Oncogene can be activated by:
1)chromosomal translocation
2)point mutations
3)inactivation

A In generalseveral genesave to be altered to

effect neoplastic transformation.
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Acute Leukemia

Transforming |
event

‘ T Proliferation |
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Pathophysiology

eukemia 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
. Infection
- Most common cause of death
- Due to impairment of phagocytic function and neutropenia
. Hemorrhage
- Due to thrombocytopenia or®DIC or liver disease
lii.  Anemia
- Normochromienormocytic
- 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
. 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

Il Leucostatic tumour
- Rare

- Blast cell lodge in vascular system forming macroscopic
pseudotumourg erode vessel wall cause bleeding

lii.  Hidden site relapse
- Testes and meninges (CNS) {1
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Pathophysiology

C. Metabolic imbalance
- Due to disease or treatment
- Hyponatremiavasopressidike subst. by myeloblast
- Hypokalemiadue to lysozyme release by myeloblast

- Hyperuricaemiaspontaneous lysis of leukemiaast

release purines into plasma

- Tumor lysis syndromdnyperkalemia, hyperphosphatemia,

hypocalcaemia, hyperuricaemia
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Pathogenesis of tumolysissyndrome
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Pathophysiology

Normal blast AML blast
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organ failure

Organ failure ‘
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Classification

Stem cell
Myeloid
stem cell
AML can develor
— from either
of these cells
Myeloid
blast

Granulocyte

Monocyte ‘nglrzo\}c'z?knu NTAS
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Acute MyeloidLeukemia (AML)

A Arise from the malignant
transformation of a myeloid
precursor

A Rare in childhood (10%6%)

A The incidence increases with (88 &
age v

I 80% In adults . Auer rods are

pathognomonic for AML
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Acute Myeloid Leukemia

Clinical manifestation:

I Gum hypertrophyf(AML-M4/M5)

I Bone and joint pain

I Neurological symptoms
headache, nausea, vomiting,

blurred vision, cranial nerve
dysfunction (AMiM4/M5)

i DIC (RL; AMEM3)

I Skin deposit

I Renal damage
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Investigations

1. Complete blood count
A Anemia
I normochromic, normocytic
A WBC <1.0x1% to >200x10/L,
I Neutropenia and
I full blast cells

A Thrombocytopenia <10x19L.
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Investigations

Acute lymphoblastic Ieukemla Acute myeloblastlc leukemia
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Investigations

A ALL (Lymphoblast) A AML (Myeloblast)

I Blast size Small I Large

I Cytoplasm Scant I Moderate

i Chromatin Dense i Fine, Lacy

I Nucleoli: Indistinct I Prominent

I Auer-rods. Never present I Present in 50%

(pathognomoni¢
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Investigations

2.Bone marrow aspiration
and trephine biopsy

9 confirm acute leukemia
of I 200

A usually hypercellular

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

Morpholoc

Predominant

FAB Common Name
Cell Type
_ _ Myeloblasts
M-0 Undifferentiated : 4>
- no differentiation
M-1 Minimally differentiated Myeloblasts
- minimal differentiation
M-2 Myelocytic (-blastic) Myeloblasts
-with differentiation
M-3 Promyelocytic Hypergranular promyelocytes
M-4 Myelomonocytic Myelomonoblasts
M-5 Monocytic (-blastic) Monoblasts
M-6 Erythroleukemia Erythroblasts and Myeloblasts
M-7 Megakaryocytic Megakaryoblasts
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Investigations

3. Cytochemicaktaining

a) Peroxidase (MPO):
a) Negative ALL

b) PositiveAML

=

Positive for myeloblast
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Investigations

b) Periodic acid schiff (PAS) ,
i Positive ALL A
I Negative AML

Block positive in ALL
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CYTOCHEMICAL CLASSIFICATION OF ACUTE LEUKEMIA

Positive

Muyeloperogidase (MPO0) or

Sudan Black B (SBB)

Negative

AML

+ Chloroacetate
Esterase (CAE)

Myelocytic

M1, M2, M3, M4

+ Non-Specific
Esterase (NSE)

Monocytic
M4, M5

+ Periodic Acid M8, Mized
Schiff (PAS) :

ALL, M6, M1

+ 0il Red 0
(ORO)

L3 (|
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Investigations

4. Immunophenotyping

I identify antigenspresent on the blast cells
I determinewhether the leukaemia is lymphoid or myeloid
A especially important when cytochemical markers are negative. E.g :
AML-MO.
A has aprognostic role

A Certain antigens have prognostic significance

A diagnosevbiphenotypic leukemia
A both myeloid and lymphoid antigen are expressed on the same blast
cells.
A identify the subtype of leukemia. E.g : AMN7 has a specific surface marke

of CD 61. i
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Investigations

A Monoclonal antibodiesMoAb) are recognized under a cluster
of differentiation (CD).
I MONOCLONAL ANTIBODIES USED FOR CHARACTERISA

OFAML
AML : CD13, CD33
I Erythroblast= CD7GlycophorirA+*
i Monoblast CD14, CD13, CD33
I Megakaryoblast CD41, CD42, CD61
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Investigations

5. Cytogenetics and molecular studies
A detect abnormalitieswithin the leukemic clone
A have diagnostic or prognostialue

I E.g : the Philadelphia chromosome : the product of a
translocation between chromosomes 9 and 22

Avery poor prognosis in ALL
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Investigations

COMMON CHROMOSOME ABNORMALITIES
ASSOCIATED WITH ACUTE LEUKEMIA

At(8;21) AML with maturation (M2)
A t(15;17) APL
Alnvi16  AMIM4eo
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Investigations

CEBPA+ 5.7%
CEBPA+/MLL-PTD+ 1.2%
FLT3-TKD+/MLL-PTD+ 0.8% 4.5% MLL-PTD+
FLT3-TKD+ 2.4% 23.6% WT
FLT3-ITD+/CEBPA+ 1.6%
FLT3-ITD+/MLL-PTD+ 2.4%

FLT3-ITD+ 8.1%

NPM1+/FLT3-TKD+/ | = o,
CEBPA+/MLL-PTD+ | ~ 7

NPM1+/FLT3-ITD+]/
MLL-PTD+ }0-4%

NPM1+/FLT3-TKD+/ | 4 5o,
CEBPA+ [

NPM1+/FLT3-ITD+/} 1.29% 19.5% NPM1+

17.9% NPM1+/FLT3-ITD+
4.1% NPM1+/FLT3-TKD+

CEBPA+

NPM1+/FLT3-ITD+/ | 4 50,
FLT3-TKD+ |

NPM1+/CEBPA+ 3.7% — ‘né’é‘if'z?kuwms
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Othersinvestigations

6. Biochemical screening

I leucocytecount very high- renal impairmentand
hyperuricemia

/. Lumbar puncturgLP)

I Initial staging investigation to detect leukemic cells in the
cerebrospinal fluid, indicating involvement of the CNS

I Done in AMEM4/5
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2016 WHO classification gAML

Acute myeloid leukemia (AML) and related neoplasms

AML with recurrent genetic abnormalities

AAML with t(8;21)(q22;022.1);RUNNRLUNX1T1

AAML with inv(16)(p13.1g22) or t(16;16)(p13.1;022);GBRBH11

AAPL with PMIRARA AML with t(9;11)(p21.3;023.3);ML-KI'8T2A

AAML with (6;9)(p23;q34.1);DEXUP214 AML with inv(3)(q21.3¢26.2) or t(3;3)(q21.3;726.2); GATA2, MECOM
A\ML (megakaryoblastic) with t(1;22)(p13.3;913.3);RBMIG_1

AProvisional entity: AML with B&RBL1 AML with mutated NPM1 AML with biallelic mutations of CEBPA
AProvisional entity: AML with mutated RUNX1

AMLwith myelodysplasiarelated changes
Therapyrelated myeloid neoplasms

AML, NOS

AAML with minimal differentiation

AAML without maturation

AAML with maturation

Ancute myelomonocytic leukemia
Ancute monoblastic/monocytic leukemia
Moure erythroid leukemia

Arcute megakaryoblastic leukemia
Acute basophilic leukemia

Arcute 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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