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Chronic lymphocytic leukaemia 
(CLL) is a malignancy of CD5+ 

B cells, characterized by small neoplastic 
lymphocytes in the blood, bone marrow 
and secondary lymphoid tissues. CLL can 
be subdivided into two subsets, based on 
whether the CLL cells express unmutated 
or mutated IGHV.

CLL can have a range of clinical presentations; 
some patients feel well and are active, but others 
have disease-related symptoms, including fatigue, 
involuntary weight loss, excessive night sweats 
and an increased frequency of infections. Initial 
diagnosis requires the detection of an increase in the 
number of clonal B cells in the blood by a full blood 
count and flow cytometry. Although not required 
for diagnosis, a bone marrow biopsy and/or lymph 
node biopsy can be performed in some individuals. 
Bone marrow biopsies usually show hypercellularity 
(owing to an increase in the percentage of mature 
lymphocytes) and lymph node biopsies can 
identify proliferation centres (pseudofollicles). 
Following diagnosis, patients are staged according 
to either of two staging systems: the Rai system 
or the Binet classification. Both of these staging 
systems take several factors into account, such as 
lymphadenopathy, anaemia 
or thrombocytopenia, 
and can influence the 
decision of when to 
initiate therapy.

Indications to start therapy in patients with CLL 
include the presence of symptoms associated 
with active disease, pronounced disease-
related anaemia or thrombocytopenia, or 
symptomatic lymphadenopathy. Management 
strategies take into consideration 
mutational status (including 
IGHV mutations), patient 
age and the presence 
of comorbidities. 
Treatments for CLL 
include chemotherapy, 
chemoimmunotherapy 
and small molecules 
that target the 
signalling pathways 
that are important for the 
growth or survival of CLL cells.

CHRONIC LYMPHOCYTIC LEUKAEMIA
PRIMEVIEW

DIAGNOSIS

MECHANISMS
MANAGEMENT

QUALITY OF LIFE

Article number: 16099; doi:10.1038/nrdp.2016.99; published online 19 Jan 2017

For the Primer, visit doi:10.1038/nrdp.2016.96

Patients with CLL 
with unmutated 
IGHV have more-
aggressive disease than 
those with mutated IGHV

Therapies 
under clinical 

investigation include 
agents that target 
CLL cell survival,  

T cell therapy and 
immune checkpoint 

inhibitors

Recurrent somatic mutations 
observed in CLL occur in genes 
encoding proteins that are 
involved in DNA damage, mRNA 
processing, B cell signalling 
and inflammatory pathways, 
among others

CLL B cell receptor (BCR) 
engagement by autoantigens 
might lead to constitutive BCR 
signalling, leading to enhanced 
CLL cell survival and proliferation, 
or anergy
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Given that impairment of the immune system 
is common in patients with CLL, patients have 
an increased risk of infection, which is further 
exacerbated by disease progression and the 
immunosuppressive effects of some treatments. 
Autoimmune complications are also common 
in patients with CLL 
(up to 25% of patients), 
the most common of 
which is autoimmune 
haemolytic anaemia. 
In addition, patients 
have an increased risk 
of secondary cancers, 
particularly non-
melanoma skin cancers, 
but also melanoma, 
sarcoma and colon 
cancer, among others.

CLL cells infiltrate lymph nodes 
where they form proliferation 
centres, in which they are in 
contact with stromal cells, 
nurse-like cells (also known 
as lymphoma-associated 
macrophages) and T cells

The incidence of CLL varies 
depending on geographical 

regions and ranges from 
<0.01% in eastern Asia to 

~0.06% in Europe and the 
United States. Several factors 
can contribute to the risk 
of CLL, including male sex, 

increasing age, genetic factors 
and environmental factors, such 
as exposure to Agent Orange 
or some insecticides.

CLL

B

B

B

Monocyte

Red
blood
cell

B

B

Non-malignant cells in the proliferation centres express 
various factors that can interact with CLL cells and lead 
to enhanced BCR signalling, proliferation and migration
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