Myeloid Neoplasms & AML

General Overview

+ The most important disorders of white cells are neoplasms.

+ Virtually all are considered to be malignant, but they have a wide range of behaviors, from very
aggressive cancers to indolent ones.

+ As a group, they are quite common.

+ They occur at all ages, but some preferentially affect:

+ Infants

« Children

* Young adults

+ The very old

Classification (based on cell of origin & differentiation)
1. Lymphoid neoplasms
2. Myeloid neoplasms
3. Histiocytic neoplasms

Myeloid Neoplasms
+ Neoplasms originating from hematopoietic progenitors
+ Primarily involve the bone marrow, replacing normal marrow elements
+ Secondary involvement of:
+ Lymph nodes (LN)
+ Spleen
+ Liver

Three Broad Categories

1. Acute Myeloid Leukemia (AML) 2. Myeloproliferative Neoplasms (MPN) a. Myelodysplastic Syndromes (MDS)
- Block at early stage of development .« Cells continue to terminal differentiation - Differentiation occurs but is disordered and ineffective
« Dysplastic BM precursors + peripheral blood cytopenias
+ Accumulation of immature myeloid cells (blasts) in BM and PB + Increased or dysregulated growth

|

Acute Myeloid Leukemia (AML)

General Features
+ Affects all age groups (peak > 60 years)
+  Symptoms result from replacement of normal marrow elements:
* Anemia
+ Thrombocytopenia
+ Neutropenia
+ Acute disease — develops within weeks
+ Splenomegaly & lymphadenopathy are less prominent than ALL




Risk Factors
* Increasing age
+ Male sex d
+ Previous cancer treatment
- Radiation exposure
+ Chemical exposure (e.g., benzene)
+ Smoking (linked due to benzene)
+ Other blood disorders (MDS, MPN)
+ Genetic disorders (e.g., Down syndrome)

Pathogenesis
Mutations in genes encoding transcription factors — block myeloid differentiation
Leads to accumulation of blasts in bone marrow

Example: t(15;17) in APL acute promyelocytic Leukemia

+ Fusion of:

+ RARA gene (chr 17)

+ PML gene (chr 15)

+ Forms PML/RARA fusion protein

+ Blocks differentiation at promyelocyte stage
Treatment Insight

« ATRA (all-trans retinoic acid):

+ Overcomes differentiation block

« Converts promyelocytes — neutrophils

+ Highly specific effect

«  AML with t(15;17):

+ Best prognosis

* 90% curable

Morphology
Diagnosis requires:
>20% myeloid blasts or promyelocytes in bone marrow

Myeloblasts
Delicate nuclear chromatin
2—4 nucleoli
Larger cytoplasm than lymphoblasts
Fine azurophilic granules

Auer Rods

Red-staining, needle-like granules
Common in AML Auer Rods

s

Numerous in APL




Other Findings

Different subtypes may show:

Monoblasts

Erythroblasts

Megakaryoblasts

Blasts may be absent in PB — aleukemic leukemia
Bone marrow exam is essential in pancytopenia

Monoblasts

Folded or lobulated nuclei
No Auer rods

Immunophenotype

Common markers:

CD13, CD33, CD14, CD15, CD117 (KIT)
CD34 — stem cell marker
Myeloperoxidase (MPO) — most specific
Helps:

Distinguish AML from ALL

Identify poorly differentiated AML

Clinical Features

Rapid onset (weeks to months)
Symptoms:

Fatigue (anemia)

Fever (neutropenia)

Bleeding (thrombocytopenia)

CNS involvement: less common than ALL

Special Features

t(15;17) AML:

High risk of DIC (due to procoagulants)
Monocytic AML:

Skin infiltration (leukemia cutis)

Gingival involvement

Can present as:

Myeloblastoma / granulocytic sarcoma

Prognosis
Generally poor disease
Good-risk cytogenetics: \l l/\' i o
1(8;21) |/|IVI \‘
inv(16) T

— ~50% long-term survival

nrEro

Overall survival:
15-30% with conventional chemotherapy

Table 12.11 WHO Classification of AML
TABLE 1. WHO classifications for AML subtypes Class

Prognosis

e e
L] Ml A id T i AML with t(8:21)(q22:q22); RUNXTI/RUNX I fusion Favorable
Mt Acure myelobiastic leukemia (E21a22022) gene
w2 Acue myeloblastic leukemia (1691 AML with inv(16)(p13:q22); CBFB/MYH| | fusion gene Favorable
W Acta promyelocytic leukemia (APL) AML with £(15;17)(q22:q21.1); PMLIRARA fusion gene  Favorable
e Aate myelomonccytic eutemia AML with t(1 1q23:varian ): MLL fusion genes Poor
Mégo Myslomonacytic leukermia with bone marfow eosinophiia AML with mutated NPM/ Variable
o e [l AML Wich Muliinesge Dppiasis——
= o . . With previous MDS Very poor
Without previous MDS Poor
0
= Alkylating agent-related Very poor
elated Very poor

e IV. AML, Not Otherwise Classified

Subclasses defined by extent and type of Intermediate
differentiation (e.g.. myelocytic, monocytic)

How AML Complications Affect
the Body

Fatigue, nosebleeds, bleeding
gums, and fever

Eye problems

Chest pain, palpitations, shortness
of breath, and lung damage

Vomiting, diarrhea, and
‘ cramps
Infertility, heavy
periods, and blood in
urine
Discolored skin,
rash, and red or purple

dots (petechiae)

Joint pain
Arm or leg swelling

Cold hands and feet

Acute vs Chronic leukemia

Acute leukemia

> Blasts

> Rapid proliferation of
cells.

> Rapidly Fatal (<6
months without Tx)

> Lymphoid..ALL

> Myeloid ... AML

Chronic leukemia
> Mature cells
» Gradual proliferation.

> More indolent
disease. (2-6 years
without Tx)

> Lymphoid ... CLL
> MPN...CML
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