Hematologic Malignancies
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Patholoify = Basic Hematoloiy = Normal Hematopoiesis = White Cell Basics

White Cell Basics

You are now atthe beginning ofthe WBC Basics study section.

Leukocytes orWBCs are found in a thin gray layer known as the boffy coat in centrifuged hlood.
Above the leukocytes lie the platlets.

Leukocytes are primarily defensive, but also have imporant sanitation and recycling duties.

Before reviewing the arigin and development of WBC s |et us first look at the mature WBC
population normally found in the peripheral blood (buffy coat), including neutrophils, eosinophils,
hasophils, monocytes, and lymphocytes.

|
Heutrophils The mature neutraphil {1 2-150 dia) is characterized by seqgmentation into ;
2-4 lohes. The chromatin is dense and clumped with distinct lighter areas of '
parachromatin. |

The cytoplasm is lightly eosinophilic with wariable numbers of light staining "neutral”
dgranules and a few and a fesy azurophilic 1 granules, persistent frarm eatlier stages. 3

Meutrophils are important in the inflammatory process {as phagooytes and mediators
af inflammatory reactions).
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Hemopoiesis: The Blood Cell Lineage
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“Blast” Forms

s “Blast” forms — immature cells,
undifferentiated

m Blasts — CD34 Ag

m Percentage of “blasts” often determines
label



Pluripotential Stem Cell

Red Blood Cells (transport hemoglobin)
Granular Cells (derive from myelocytes)
Megakaryocytes - platelets

Lymphocytes, Monocytes



Leukocytes - Granulocytes

Leukocytes — engulf and kill bacteria &
VIruses

m a.k.a. WBCs — 5 types
m Granulocytes & Agranulocytes

= Granulocytes
= neutrophils
= eosinophils
= Basophils



Leukocytes - Agranulocytes

Lymphocytes - in blood, also spleen, lymph
nodes

m “B” — plasma cell — multiple myeloma,
macroglobinemia

= “T" — thymus

Monocytes



Eosinaphils The large arange granules afthe eosinaphil make the eosinophil the
muost readily recognizable cell in the blood. The eosinophil (12-15u diameter has
chromatin similar to that of a neatrophil, but usually fewer (2-30 lobes.

Hormally 0-6% eosinophils are found in the peripheral blood.

The eosinophil specific granules cantain rhomboid crystals by EM. This core contains
Major Basic Protein (MBEF), known 1o be toxic to several parasites (helminths,
micrafilariae; schistomiasis), and some mammalian cells.

Compare the granules of the neutraphil (at lefty with those of the eosinaphil (at right).




Lymphocytes vany greatly in size (7-20m dia) and in nuclear and cytoplasmic character. The small Ivmphooyte (7-12m dia) has a
round-oval nucleus with dense clumped "smudoy” chromating no visible nucleolus. Scanty light blue cytoplasm, while usoally

agranular, may contain a few small red granules. Contrast the chromatin of the vmphocyte and neutrophil. The rmphocyte at right is
15-18m dia.

e .

mlarmal peripheral blood ymphooyte percentages vary from 15-60%.

Lymphocytes with peripherially clumped chromatin and often deep blue cytplasm similar to plasma cells are termed plasmacytoid
lymphocytes.




Leukemia

Definition:

“An uncontrolled production of white
blood cells, which Is caused by
cancerous mutation of
myelogenous or lymphogenous
cells”

Guyton, Arthur C. Textbook of Medical Physiology 10t Edition. 2000.
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Features of Major Leukemias

Feature

Acute
Lymphoblastic

Acute
Myelogenous

Chronic

Lymphocytic

Chronic
Myelocytic

Peak age of
incidence

WBC concen-
tration

Differential
WEC count

Anemia
Platelets

Lymph-
adenopathy

Spleno-
megaly

Uther lea
ures

Childhood

H in 50%

N or L in 50%

Many lyvmpho-
blasis

In = 90%, severe
L in = B0%
Commonly seen
60 %

2% CINS ocour

rence alter
1 vr

Ay ape

H in 60%
N or L in 40%

Many mvelo-
blasts

In = 90%. severe

L in > 90%

Occasionally
SEeer

al %

Rare CNS occur
rence; Auer
rods may be
seen in myelo-
hlasts

Middle and old
apge

H in 98%
MaorlLin?%

amall ivmpho-
Cyiles

In about 50%,
il

L in 20-30%
Commonly seen

Usual and mod-
erate

Occasional he
molytlic anemia
arnd hypopam
maglobulinemia

Young adulthood
H in 100%

Entire myeloid
series

Irn B0% baat mmild

H in 60%: L in
10%

Infrequently
SEer

Usual and
Severe

Leukooyie
alkaline
phosphatase
Lo
Philadelphia
chromosome
positive in Bo%

lovw: N

rvormal: H

b,




Further Classified by:
m Cell types
m Chromosomal abnormalities

m Molecular & Immunologic Markers
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Conceptual Organization of Hematologic Malignancies
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E cell chronic
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Ivwrphoid
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Fywelofibro=sis
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FHyelody=plastic
sywndrome

Chronic
my's logenous
leukemia

dtypical chronic
e loid
disorder=

Fost- Fost- Agnogenic
thrombocywthermic polycythernic rn'_-.-'e-ln:-ld_
e hoid e loid metaplasia
retaplasia retaplasia

Atupical ':h"":""i'? ) FMazt cell Chronic
CrAL neutrophilic diseaze easinophilic
leukeria l=ukenia




Hematopoletic
Disease

Lymphoid Disorders Myeloid Disorders
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deloid DisordeD

Acute Myeloid

hronic Myeloic Leukemia
Disorders (AML)
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Myelodysplastic Syndromes (MDS)

= Bone Marrow Dysfunction
= Impaired production and maturation

m a.k.a. pre-leukemia, sub-acute leukemia,
smoldering leukemia, refractory anemia
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MDS

= Neoplastic clonal stem cell disorder

m Results in ineffective hematopoiesis; Cells
destroyed before leave BM: cytopenia

Refractory anemia, neutropenia,
thrombocytopenia

May precede acute leukemia (AML) or BM
failure

Often follows chemo/radiation therapy
Dx often made In retrospect
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MDS

Some are
“unclassifiable”
or “atypical”



Essential
hrombocytosis

Chronic
Agnogenic Myelogenous
Myeloid eukemia
Metaplasia/
Myelofibrosis




MyeloProliferative Disorders

Abnormal proliferation of one or more cell
lines.

CML - granulocytosis

Polycythemia vera - RBC

Essential thrombocythemia - thrombocytosis
Myelofibrosis —aka myeloid metaplasia
Mastocytosis

See Bulletins 3-11, 3-32
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Lymphomas

m Diverse group of tumors arising from
iImmune cells (solid, lymphoid lineage)

= Neoplastic proliferation of lymphoid cells that
disseminate thru body

= “lymphoproliferative disorder”
= aka reticulosarcoma (old term)
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Hodgkin’s vs. Non-Hodgkin’s Lymphoma
(NHL)

Hodgkin’s Non-Hodgkin’s Lymphoma

(NHL)

Reed Sternberg cell

Localized to specific nodes Disseminated

Spreads orderly and Rapid spread, non-contiguous
contiguous
Diagnoses — usually early Usually later stage

stage
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Patholoipy > Basic Hematolodgy > White Cell Disorders =~ Lymphoma: Hodgkin Lyynphoma (Part 1)
Lymphoma: Hodgkin Lymphoma {Part 1)

Hodakin Iymphoma is a neoplastic proliferation of kmphoid cells predominantly involving
lymphoid tissues. The malignant cell is the Reed-Sternberdg cell. Reed-Sternberg (R-5) cells are
essential to the diagnosis of Hodakin lvmphoma. The presence of B-5 cells is necessary, hut
as R-5 cells are notunigue to HD, R-5 cells alone are not sufficient for the diagnosis.

cytoplasm and two or more oval lobulated nuclei containing large nucleoli (red on H & E).

Hodgkin Iymphoma swas first described by Thomas Hodgkin inan 1832 series of turmaors of the absorbent (kmph) glands. The
characteristic Reed-Sternberg cell was decribed by Carl Sternberg {1398) and Dorothy Reed {19023,

o~
=

| = Hodgkin's disease
m Mon-Hodgkin's Lyrmphorna
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Hodgkin Iymphoma repesents about 30% of all Ivmphoma or almost 10,000
cases peryear (2-3 M100,0000ear) in the Lnited States.

#/100,000
5

years10 20 30 40 50 &0 7O 20

Hodgkin lymphoma is separated from non-Hodgkin Ivmmphoma not only by @ unigue histologic appearance, but also hecause the
systemic manifestations (such as fever) and the clinical presentation are distinctive.

Hodgkin lymphoma generally presents as redional enlargement of 8 sindle group of perinheral Ivimph nodes, as opposed to non-
Hodokin lymphoma inwhich nodal involvement is more widely disseminated.




Bulletin 3-11

Define the following as primary cancers of
the bone

Myelofibrosis w/myeloid metaplasia
Polycythemia vera (p vera)

P vera with leukocytosis and
thrombocytosis

Myelodysplastic Syndrome
Carcinoid tumors (except of appendix)
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Bulletins 3-32

m Brain cancer: cerebrum, cerebellum, brain
stem and diencephalon (thalamus, pituitary,
pineal)

m Cancer of pleura is distinct from lung cancer

m Urethral — consider as bladder

m P vera and variants — consider bone cancer

m Essential thrombocytosis or
thrombocythemia — consider as bone
cancer
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DMC Referral

m These are often very complicated
conditions to classify with over-lapping
clinical and pathologic features (NCI lists
52 types).

m |f the diagnosis Is not clear: request an
opinion from DMC who Is a
hematologist/oncologist
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What we have learned

Blood Cell Lineage
Types of granulocytes and agranulocytes
4 basic types of leukemias

Current conceptual classification of
hematologic malignancies
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What we have learned

m Distinction between myelodysplastic
syndrome and myeloproliferative
disorders

m Some distinctions between Hodgkins and
non-Hodgkins lymphomas

m Need for a hematologist/oncologist DMC
opinion If the diagnosis Is unclear
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Questions
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