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ABSTRACT
\ Chronic lymphocytic leukemia (CLL) is a malignant neoplasm characterized by the clonal
Keywords: proliferation of morphologically mature but immunocompetent lymphocytes, which accumulate
Hemagggséer:siiz. in the bone marrow, peripheral blood, spleen, and lymph nodes, where the clonal expansion
Lymphoid Leukemia. of CD5+ and CD23+ B cells predominantly occurs. The most common chromosomal mutation
Therapeutics.

is del(13q), with TP53 mutations associated with a worse prognosis. CLL affects middle-aged

Palavras-chave: and elderly patients, being frequently found in Western countries, and male patients are more

Hematopoese. affected than females. Most individuals are incidentally diagnosed during routine blood tests,
Leucemi;i‘;ﬁgﬁg: as the disease exhibits great heterogeneity in clinical manifestations. The criteria for initiating
Terapéutica. treatment are based on the Rai and Binet staging systems and the presence of disease-related
/ symptoms. This study aims to present a comprehensive analysis of chronic lymphocytic leukemia
and the challenge of when to initiate treatment. To achieve this, a literature review was conducted,
searching for scientific articles and electronic media published between 2015 and 2022.

RESUMO
Received on: A leucemia linfoide cronica (LLC) é uma neoplasia maligna caracterizada pela proliferacao clonal
12/08/2022 de linfécitos morfologicamente maduros, mas imuno-incompetentes, que se acumulam em
medula 6ssea, sangue periférico, bago e linfonodos, onde ocorrepredominantemente a expansao
Accepted on: clonal de células B CD5+ e CD23+. A mutagao cromossomica mais comum é del (13q), estando as
05/22/2024 mutacoes de TP53 associadas a um pior prognostico. A LLC acomete pacientes de meia-idade e
idosos, sendo frequentemente encontrada nos paises ocidentais, eos pacientes do sexo masculino
Published on: sao mais acometidos do que os de sexo feminino. A maioria dos individuos sao diagnosticados
06/28/2024 incidentalmente durante um hemograma de rotina, uma vez que a doenca apresenta grande

heterogeneidade nas manifestagoes clinicas. Os critérios para iniciar o tratamento baseiam-
se nos sistemas de estadiamento Rai e Binet e na presenca de sintomas relacionados a
doenca.Este estudo objetiva apresentar uma andlise abrangente sobre a leucemia linfoide
crénica e o desafio de quando iniciar ou ndo o tratamento. Para tal, foi realizada uma revisao
bibliografica com busca por artigos cientificos e meios eletrénicos publicados entre 2015 e 2022.

This work is licensed under a creative commons license. Users are allowed to copy, redistribute the works by any means or format,
—~ and also, based on their content, reuse, transform or create, for legal, even commercial, purposes, as long as the source is cited.
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INTRODUCTION

Chronic lymphocytic leukemia (CLL) or
chronic lymphocytic leukemia (CLL) is a malignant
neoplasm that falls into the category of chronic
lymphoproliferative syndromes characterized as
a clonal proliferation of mature and incompetent
lymphocytes (CD5+ CD23+)"2 These lymphocytes
proliferate and accumulate in the bone marrow,
peripheral blood, spleen, and lymph nodes?3. CLL
can be classified into two groups based on the
type of cellular involvement: the B phenotype,
which is found in 95% of cases, and the T pheno-
type, which is found in a smaller proportion of
cases*. The accumulation of B lymphocytes is not
secondary to increased production as commonly
occurs in neoplasms but rather due to the long
half-life of these cells

A relevant risk factor for developing CLL
is family history, as approximately 10% of patients
diagnosed with CLL have a present family history?®.
A large portion of individuals has at least one of
the four common chromosomal abnormalities:
deletion in chromosome 13q14.3 (del[13q]), del(11q),
del(17p), or trisomy of chromosome'. The most
common chromosomal mutation is del(13q). The
isolated alteration of (13q14) is associated with a
benign course of the disease, while TP53 muta-
tions are associated with a worse prognosis®.

CLL is the most common type of leukemia
in Western countries, with an average age at di-
agnosis of 70 years, making it prevalent in the el-
derly®®. Moreover, male patients are more affect-
ed than females, and the Caucasian population also
shows a higher prevalence of the disease? . Most
diagnoses occur incidentally during routine blood
tests®. The most common clinical manifestations
include small, symmetrical lymphadenopathies,
primarily in the cervical, supraclavicular, and ax-
illary regions?®. The criteria for starting treatment
are based on Rai and Binet staging and the pre-
sentation of symptoms!. Asymptomatic patients
with stable disease should only be monitored by
a specialist!. The disease can follow a stable course,

become aggressive with frequent recurrences, or
transform into aggressive lymphoma, such as dif-
fuse large B-cell lymphoma.

To present a comprehensive analysis of
chronic lymphocytic leukemia, including the pro-
cess of hematopoiesis, epidemiology, staging, clin-
ical presentation, diagnosis, and treatment.

MATERIAL AND METHODS

This study is a literature review on chron-
ic lymphocytic leukemia conducted between June
and December 2022, through research on virtual
platforms such as Pubmed, Scientific Electronic
Library Online (SCIELO), and Latin American and
Caribbean Literature in Health Sciences (LILACS).
The search descriptors used were "chronic lym-
phocytic leukemia," "leukemia,’ "hematopoiesis,’
and "treatment,’ combined through the bool-
ean operator "and." Based on the reading of the
abstracts of the found articles, articles in Por-
tuguese, English, and Spanish published on the
aforementioned platforms between 2015 and 2022
that addressed chronic lymphocytic leukemia
were accepted.

This manuscript was translated with the
assistance of ChatGPT, an Al language model de-
veloped by OpenAl

RESULTS AND DISCUSSION

HEMATOPOIESIS

The bone marrow is the most relevant
hematopoietic site during childhood and adult-
hood®. Cells develop in the bone marrow and,
when mature, are relocated to the sinusoidal
spaces in the marrow microcirculation and sub-
sequently to the peripheral blood circulation. He-
matopoiesis is a process of formation, develop-
ment, and maturation of blood cells through the
pluripotent stem cell, which can self-renew and
give rise to different cell lineages. Precursor cells
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respond to growth factors, increasing the selec-
tive production of specific blood cell lineages ac-
cording to need®™.

For proper hematopoiesis occur, a mi-
croenvironment with hematopoietic cells with-
out molecular alterations, stromal cells including
fibroblasts, adipocytes, extracellular matrix, and
endothelial cells is necessary®. Pluripotent stem
cells give rise to the initial hematopoietic progen-
itors: the common myeloid cell from which the
granulocytic, monocytic, erythroid, and platelet
lineages are produced; and the common lymphoid
cell from which the B, T, and natural killer cell lin-
eages are produced™.

Lymphopoiesis is highlighted for under-
standing the development of CLL. In this process,
precursor cells are lymphoblasts that differenti-
ate and mature into prolymphocytes and lympho-
cytes ¥, Erythrocytes, granulocytes, monocytes,
and platelets are synthesized only in the bone
marrow, while lymphocytes are synthesized in the
bone marrow, lymph nodes, spleen, and thymus®.

LEUKEMIAS

Leukemia refers to the clonal prolifer-
ation of leukemic cells in the bone marrow, re-
sulting in elevated cells of a specific leukocyte
lineage affecting peripheral blood. Leukemias can
be classified according to lineage and progenitor
cell (lymphoid or myeloid) and maturation phase
(acute or chronic)*. The main types of leukemias
are Acute Myeloid Leukemia (AML), Chronic My-
eloid Leukemia (CML), Acute Lymphoid Leukemia
(ALL), and Chronic Lymphoid Leukemia (CLL)".

Leukemias comprise a group of hemato-
logical neoplasms of myeloid or lymphoid lineage,
in which cells undergo a mutation process ex-
pressing oncogenes and loss of function of tumor
suppressor genes, resulting in the clonal expan-
sion of leukemic cells*.

EPIDEMIOLOGY
In chronic lymphocytic leukemia, there
is an exponentially high frequency according

to age group, with an average presentation at
70 years of age and a higher number of cases in
the 65-74 age range> . However, this data is not
restricted as the incidence varies according to
race/ethnicity: white > black > Hispanic > Asian®.
There is a strong predominance in males com-
pared to females. CLL is more common in West-
ern countries, representing almost 25% of all
leukemias®. Its incidence is lower among Asians
and higher in Jews® 5,

In Brazil, males are more affected by lym-
phoid leukemia (LL) than females. Furthermore,
a predominance was observed in the Southeast,
Northeast, and South regions, respectively, from
2016 to 2020°°.

STAGING

CLL presents a wide spectrum, ranging
from a slow and indolent course to the acceler-
ated progression of the disease”. Therefore, indi-
viduals with CLL should undergo risk stratifica-
tion!. The most used staging system for chronic
lymphocytic leukemia is called Rai and Binet
staging, covering clinical parameters such as
physical examination and laboratory tests (com-
plete blood count) without using imaging exams®
. Despite being widely used as a prognostic tool,
this staging has some limitations when dealing
with individual patients"

According to the Rai and Binet staging
system, CLL patients are classified into low, inter-
mediate, and high-risk groups. In the Rai staging,
the disease is defined as low risk in patients with
lymphocytosis with leukemic cells in the blood
and/or marrow (lymphoid cells >30%). Individ-
uals with lymphocytosis, lymphadenomegaly in
any region, and splenomegaly and/or hepato-
megaly (palpable or non-palpable lymph nodes)
are classified as having intermediate-risk disease
(previously considered Rai stage I or stage II). Pa-
tients with anemia (hb below 11g /dl) or thrombo-
cytopenia (platelet count below 100 - 109/L) have
high-risk disease (previously stage IV)¢. The bone
marrow smear is shown in Figure 1.

Binet staging is based on the number of
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sites involved, i.e., the presence of lymph nodes
larger than 1 cm in diameter and whether there
is anemia or thrombocytopenia. The affected re-
gions are: head and neck, including Waldeyer's
ring; axillae (both axillae affected); groins, includ-
ing superficial femoral; palpable spleen; palpable
liver. Binet stage A is classified as Hb = 10 g/dL
and platelets 2100 - 109 /L and up to two involved
sites; stage B as Hb =10 g /dL and platelets =100 -
109/L and organomegaly greater than defined for
stage A; and stage C as Hb below 10 g/dL and /or
platelet count below 100 - 109 /EUS.

TREATMENT CRITERIA

Treatment is based on the criteria estab-
lished by the Rai and Binet staging systems and
the presence of disease-related symptoms.

In clinical practice, newly diagnosed pa-
tients predominantly present with asymptomat-
ic and early-stage disease (Rai O; Binet A). Early
treatment in these cases does not result in any
benefit and may even cause harm. This does not
mean that these patients are excluded from clin-
ical follow-up, as they should receive monitoring
without therapy until disease progression®.

Figure 1 - Bone Marrow Smear: The lymphocytes are
small, basophilic, mature with a narrow rim of cyto-
plasm and a dense nucleus without nucleoli.

Cases with advanced disease (Rai stage III
and IV; Binet stage C) and patients with symptoms
benefit from initiating treatment. By convention,
symptomatic or active disease is defined through:
indications of progressive bone marrow insuffi-
ciency (anemia [hemoglobin concentration <11g/
dL for Rai staging and <10g/dL for Binet stag-
ing] or thrombocytopenia [platelet count below
100x109/L]); massive, progressive, or symptom-
atic splenomegaly or lymphadenopathy; autoim-
mune hemolytic anemia and/or immune throm-
bocytopenia unresponsive to corticosteroids®.

Constitutional symptoms defined as per-
sistent and unexplained fever (temperature > 38°
C) and /or weight loss (>10% of baseline weight in
less than 6 months) and /or severe night sweats
may also represent a considerable indication for
treatment'.

Rapidly progressive lymphocytosis with a
lymphocyte doubling time of less than six months
may also be an indication for treatment. Howev-
er, when lymphocyte doubling time is used as
the sole criterion for initiating treatment, initial
blood lymphocyte counts should be greater than
30,000 cells per microliter, and a careful clini-
cal evaluation should exclude other factors con-
tributing to lymphocytosis or lymphadenopathy,
such as infectious conditions®.

THERAPIES USED

CLLis a highly heterogeneous disease, and
no single approach is applicable to all patients. Pa-
tient age, ability to tolerate treatment, TP53 dele-
tion/mutation, and the presence of autoimmune
problems generally affect treatment choice®.

First-line treatment is conditioned to pa-
tients under 65 years old with good performance
status and in Europe to patients with creatinine
clearance of 70 mL/min or more, in addition
to a comorbidity index score of 6 or less, being
good candidates for chemoimmunotherapy with
fludarabine, cyclophosphamide, and rituximab
(FCR). First-line treatment with FCR is associat-
ed with a 90% effective response rate. Prolonged
myelosuppression, early and late infections, and
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secondary cancer remain major concerns with
this regimen.

Bendamustine associated with rituximab
(BR) shows better tolerability, making this regi-
men suitable for older patients, demonstrating
efficacy comparable to FCR. For patients with
17p deletion or TP53 mutation, current thera-
py consists of using ibrutinib, an oral selective
and irreversible inhibitor of Bruton tyrosine ki-
nase (BTK). In frail patients with comorbidities,
first-line treatment can be administered with a
combination of chlorambucil and an anti-CD20
monoclonal antibody’.

Despite therapeutic advancements, the
treatment of patients with relapsed or refractory
CLL remains a matter requiring attention. A sig-
nificant challenge is that this population presents
numerous adverse factors such as IGHV and TP53
mutation. The use of ibrutinib as rescue therapy
has considerably changed the management and
prognosis of relapsed CLL patients'™.

The most common options for patients
who relapse after chemoimmunotherapy and /or
ibrutinib are idelalisib (in combination with rit-

Figure 2 - Peripheral Blood Smear: The lymphocytes
are small, basophilic cells with a dense nucleus with-
out a nucleolus.

uximab) and venetoclax. Idelalisib is a potent and
selective inhibitor of PI3K-delta, a kinase in the
B-cell receptor signaling pathway, which is con-
stitutively activated in CLL cells. Venetoclax is a
BH3 mimetic targeting BCLZ2, a protein overex-
pressed in CLL"

Chronic lymphocytic leukemia is a het-
erogeneous neoplastic disease; thus, no stan-
dard approach can be applied to all patients. Age,
performance status, comorbidities, 17p deletion,
or TP53 mutation affect the treatment choice
for certain individuals, often becoming a chal-
lenge for the attending hematologist. Treatment
criteria are based on Rai and Binet staging and
symptom presentation. It is not recommended to
initiate treatment in the asymptomatic stage of
the disease, which is often not understood by the
patient, resulting in discomfort in the doctor-pa-
tient relationship.
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