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Types of leukaemia

How types of leukaemia are distinguished
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Types of leukaemia

« Haematopoiesis is the formation of blood cells.?

* Leukaemias are a group of haematologic malignancies that result from abnormal
haematopoiesis and the accumulation of malignant blood cells.?

— Different types of leukaemia are distinguished based on:?
+ Haematopoietic cell lineage — myeloid or lymphoid
» Clinical course — acute or chronic

Myeloid lineage l @

Pluripotent haematopoietic

stem cell*
o Pluripotent: a precursor cell that can
differentiate to form different kinds of cells
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l Lymphoid lineage
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Lymphoid stem cell
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Chronic lymphocytic leukaemia (CLL)
Mantle cell lymphoma (MCL)
Hairy cell leukaemia (HCL)

Acute lymphoblastic leukaemia (ALL)2
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CLL definition

How the CLL disease state is defined
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Definition of CLL

« CLL is characterised by the accumulation of abnormal lymphocytes?
— Lymphocytes are a type of white blood cell that have several functions in the immune system#
— Lymphocytes include T cells, B cells, and natural killer cellst

 CLL and small lymphocytic lymphoma (SLL) are different manifestations of the same
disease.>
— The WHO classifies them as one disease®

« The main difference between CLL and SLL is where the cancer cells are found>:

In CLL, cancer cells are mainly found in the blood5 In SLL, cancer cells are mainly found in the
lymph nodes and lymphoid tissues®

Blood Bone marrow Lymph nodes and Lymph nodes and Bone marrow
other lymphoid tissues other lymphoid tissues

-
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CLL epidemiology

Key epidemiologic statistics for CLL
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UK CLL epidemiology
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CLL patient demographics
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CLL aetiology

The underlying causes of CLL
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Aetiology overview
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While evidence suggests that CLL cells are derived from memory B cells, genetic
changes are likely to begin much earlier, at the level of the haematopoietic stem cell

It is likely that CLL is the result of the progressive accumulation of mutations during
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Aetiology — in detail

Mutations
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Aetiology — in detail
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Aetiology — in detail

Mutations

Post-GC memaory Monoclonal B-cell IGHV-mutated
B cell lymphocytosis CLL
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Aetiology — in detail
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CLL pathogenesis

The underlying mechanisms of CLL
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Pathogenesis

Several mutations that promote cell proliferation and survival drive the pathogenesis of CLL.
No single, common genetic event has been identified in all cases:1!

13914 chromosomal deletion

The most common mutation in CLL is
the deletion of the 13914 chromosomal
regioni®

Deleted genes include a gene encoding
an inhibitor of a pro-survival protein, and
tumour suppressor genes that regulate
the cell cyclel®

NOTCH1 mutations

Mutations in the NOTCH1 gene promote
the activation of the NOTCH1 signaling
pathway. This leads to pro-survival and
anti-apoptotic signalst©

17p13 deletion and TP53 mutation

The 17p13 chromosomal deletion includes
the TP53 tumour suppressor genell

TP53 normally blocks cell cycle
progression in response to DNA damage?!3

Tumour suppressor
gene: a gene that
suppresses cancer

development. Its
inactivation can lead to
malignancy.4

NF-kB activation

A number of mutations associated with
CLL activate nuclear factor-kappa B
(NF-kB)

They do this by activating positive
regulators and inhibiting negative
regulators?®

NF-kB may also be stimulated by
extracellular signals, such as the B-cell
receptor (BCR — see next slide)10

NF-kB activates many genes that
promote B-cell survival and
proliferation??

IGHV mutation status

CLL is often classified into 2 main
subtypes, defined by the mutational status
of the immunoglobulin heavy chain
variable region (IGHV) genes??

Go to the next slide for more
information on IGHV
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B-cell receptor (BCR) and IGHV-mutated CLL

The BCR

The BCR is an antigen-binding receptor on the surface of B cells!

Upon antigen binding, BCR signals through Bruton tyrosine kinase (BTK) to promote B-cell proliferation, activation

and differentiation3

In the form of an antibody, each BCR comprises a combination of heavy chains and light chains!4

The variable regions of the heavy and light chains form the antigen-binding sites of the antibody!4

Heavy-chain
variable regions

l l

. Heavy chain
@ Light chain

IGHV

IGHV encodes the heavy-chain variable regiont.15

During B-cell development, a process called somatic
hypermutation occurs, in which mutations are introduced into the
variable region to produce antibodies that will bind more strongly to
antigens?®

IGHV-mutated CLL accounts for approximately 60% of cases
IGHV-unmutated CLL accounts for approximately 40% of cases'*

IGHV-unmutated CLL is associated with a less-favourable
prognosist
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Summary
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Summary
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Types of leukaemia

Definition

Epidemiology

Aetiology

Pathogenesis

Different types of leukaemia are distinguished based on:

Haematopoietic cell lineage — myeloid or lymphoid
Clinical course — acute or chronic

CLL is characterised by the accumulation of abnormal
lymphocytes

CLL and SLL are different manifestations of the same
disease

Men are more at risk than women
Median age at diagnosis is 72
More common in white people

While evidence suggests that CLL cells are derived from
memory B cells, genetic changes likely begin much earlier,
at the HSC level

CLL is the result of progressive accumulation of mutations
during B-cell development

Several mutations that promote cell proliferation and
survival drive the pathogenesis of CLL

No single, common genetic event has been identified in
all cases
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Knowledge check
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Knowledge check

1. Fill in the blanks: In CLL, malignant cells are concentrated in the , bone marrow and lymphoid tissues.
In SLL, malignant cells are concentrated in the , bone marrow, and other lymphoid tissues.

A. Blood, lymph nodes

B. Blood, spleen

C. Lymph nodes, blood

D. Lymph nodes, spleen

2. Fill in the blanks: CLL is most common in , with a median age at diagnosis of years.
A. Men, 62
B. Men, 72
C. Women, 62
D. Women, 70

3. CLL cells are derived from which of the following types of cells?
A. Memory B cells
B. Naive B cells
C. Pro-B cells
D. Tcells

4. Which of the following are frequently observed mutations that may contribute to the pathogenesis of CLL?
A. 13ql4 deletion, BTK activating mutation, BCR deletion, and NOTCH1 mutations
B. 13914 deletion, 17p13 deletion, BTK activating mutation, and TP53 mutation
C. 13qg14 deletion, 17p13 deletion/TP53 mutation, NOTCH1 mutations, and NF-kB activation
D.

NF-kB activation, BCR deletion, 17p13 deletion, and BTK activating mutation
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Answers

1. A:In CLL, malignant cells are concentrated in the blood, bone marrow, and lymphoid
tissues. In SLL, malignant cells are concentrated in the lymph nodes, bone marrow, and
other lymphoid tissues.

2. B: CLL is most common in men, with a median age at diagnosis of 72 years.

3. A: CLL cells are derived from memory B cells.

4. C: Frequently observed mutations that may contribute to the pathogenesis of CLL
include the 1314 deletion, 17p13 deletion/TP53 mutation, NOTCH1 mutations, and NF-
kB activation.

AstraZeneca




References

AstraZeneca



References

10.

11.

12.

13.

14.

15.

Tortora GJ, Derrickson B. The cardiovascular system: the blood. In: Guarascio M, ed. Principles of Anatomy & Physiology. 15" ed.
Hoboken, NJ: John Wiley & Sons, Inc.; 2017:668-694.

Non-Hodgkin Lymphoma. Atlanta, GA. American Cancer Society (ACS). February 2016:1-75. Available at:
www. https://www.cancer.org/cancer/non-hodgkin-lymphoma.html.

National Institutes of Health (NIH). May 2018:1-15. National Cancer Institute (NCI). Chronic Lymphocytic Leukemia Treatment - Patient
Version (PDQ®). Available at: https://www.cancer.gov/types/leukemia/patient/cll-treatment-pdg.

Venes D, Biderman A, Fenton B, et al, eds. Taber's Cyclopedic Medical Dictionary. 215t ed. Philadelphia, PA: F.A. Davis Company; 2009.

Wierda WG, Byrd JC, Abramson JS, et al. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). Chronic Lymphocytic
Leukemia/Small Lymphocytic Lymphoma. V.2.2019. National Comprehensive Cancer Network® (NCCN®). October 2018:1-86.

Leukemia & Lymphoma Society. Chronic Lymphocytic Leukemia. 2017:1-52. Available at:
https://www.llscanada.org/sites/default/files/file_assets/cll.pdf.

https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/leukaemia-cll last accessed 28 February
2022

Eichhorst B, Robak T, Montserrat E, et al. Annals of Oncology 2015; 26 (Supplement 5): v78-v84.

Awan FT, Byrd JC. Chronic Lymphocytic Leukemia. In: Hoffman R, Benz EJ Jr., Silberstein LE, et al, eds. Hematology: Basic Principles
and Practice. 7t ed. Philadelphia, PA: Elsevier, Inc.; 2018:1244-1264.

Fabbri G, Dalla-Favera R. The molecular pathogenesis of chronic lymphocytic leukaemia. Nat Rev Cancer. 2016;16(3):145-162.
Murphy K. Basic concepts in immunology. In: Janeway's Immunobiology. 8" ed. New York, NY: Garland Science; 2012:1-36.
Woyach JA, Johnson AJ, Byrd JC. The B-cell receptor signaling pathway as a therapeutic target in CLL. Blood. 2012;120(6):1175-1184.

Alberts B, Johnson A, Lewis J, et al. Glossary. In: Molecular Biology of the Cell. 5t ed. New York, NY: Garland Science, Taylor & Francis
Group; 2008:G:1-G:40.

Murphy K. The generation of lymphocyte antigen receptors. In: Janeway's Immunobiology. 8" ed. New York, NY: Garland Science;
2012:157-200.

Delgado J, Doubek M, Baumann T et al. Chronic lymphocytic leukemia: A prognostic model comprisingonly two biomarkers (IGHV
mutational status and FISHcytogenetics) separates patients with different outcome andsimplifies the CLL-IPI. Am J Hematol.

2017:92:375-380.
AstraZeneca



http://www.https/www.cancer.org/cancer/non-hodgkin-lymphoma.html
https://www.cancer.gov/types/leukemia/patient/cll-treatment-pdq
https://www.llscanada.org/sites/default/files/file_assets/cll.pdf
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/leukaemia-cll

