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Epidemiology CLL

3

US 4.2/100000 person-years

The Netherlands 3.8/100000 person-years

Median age at diagnosis US: 71 yrs

2/3 >65y at diagnosis
M/F: 2/1
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CLL : most common form of adult leukemia in 
the western world

http://seer.cancer.gov/ SEER 2005-2009

http://seer.cancer.gov/


Belgian Cancer Registry 2004-2018

DLBCL & related
26%

CLL & related
25%

FL
12%

MZL
10%

T/NK
9%

LPD
6%

MCL
4%

BL
2%

H/D
1%

Precursor
5%

DLBCL & related CLL & related FL MZL T/NK LPD MCL BL H/D Precursor

Incidence of subtypes of lymphoid neoplasms 
in Belgium (minus MM)



OS of mature B-cell lymphomas in Belgium
age specific5-year relative survival

*  The relative survival values are represented with 95% Confidence Intervals 

Figure 9  Mature B-cell neoplasms: 

Age-specific 5-year relative survival* by sex, Belgium 2009-2018

Figure 10  Mature B-cell neoplasms: 

Age-specific 5-year relative survival* by subtype, Belgium 2009-2018

0

10

20

30

40

50

60

70

80

90

100

0-49y 50-59y 60-69y 70-79y 80+

5-
ye

ar
 R

el
at

iv
e 

su
rv

iv
al

 (
%

)

Age category

Mature B-cell leukaemias and related lymphomas
Immunoproliferative diseases
Plasma cell neoplasms
Marginal zone lymphomas
Follicular lymphoma and related lymphoma
Mantle cell lymphoma
DLBCL and related LBCL
Burkitt lymphoma / leukaemia

Belgian Cancer Registry 2009-2018

By age and gender By age and subtype



Hallek et al., Blood 2018

Hallek, Am J Hematol 2025



How to DIAGNOSE 
and STAGE CLL?

ÅClinical data

ÅPersonal history: 

Åmost asymptomatic

Åonly 5% reveal B-symptoms

ÅClinical examination: 

Å25% lymphadenopathies, 15% organomegaly

ÅBlood examination

ÅBone marrow/threphine ?

ÅHistopathology lymph node ?

ÅImaging ?



Diagnosis of CLL: 
MORPHOLOGY BLOOD SMEAR

CLL cell characterictics:

Å small

Å mature

Å narrow border of cytoplasm

Å dense nucleus with partially
aggregated chromatin

Å no discernible nucleoli

Å Gumprecht nuclear shadows or 
smudge cells

Å Certain % of larger or atypical cells 

or prolymphocytes  (<55%)

easy, rapid and inexpensive

Hallek et al., Blood 2018



Diagnosis CLL: 
IMMUNOPHENOTYPE
Catovsky 2н022, Matutes of Moreau score

CLL 4 à 5/5

B-PLL 0 à 1/5

HC 0 à 1/5 

FL, SLVL, MCL  0 à 2/5

CLL score > 3/5

CD5 positive
CD19, CD23 positive
CD20, CD79b low expression
sIG, k of l low expression
FMC7 negative

Moreau, Am J Pathol 1997



Diagnosis CLL: IMMUNOPHENOTYPE 
anno 2020



http://2.bp.blogspot.com/_WfNL5LePnZo/S3Tim8No3WI/AAAAAAAAD_8/n8rWUgBgeAo/s400/Bone+Marrow+Biopsy.jpg

Diagnosis CLL: 
BONE MARROW EXAMINATION
(aspirate+threphine)

ÅFor diagnosis or staging CLL? No

ÅUnexplained cytopenia (disease 
related, auto -immune, drug related) 
Yes

ÅConfirming complete remission

after treatment in clinical trials: Yes

Hallek et al, Blood 2018

http://2.bp.blogspot.com/_WfNL5LePnZo/S3Tim8No3WI/AAAAAAAAD_8/n8rWUgBgeAo/s1600-h/Bone+Marrow+Biopsy.jpg


Diagnosis CLL: 
IMAGING 

Radiological investigation not needed for 

staging and 

response evaluation

Eichhorst et al., Blood 2011

Pre - and posttreatment CT should be considered

for patients treated with more intensive therapies . 

There is no role for routine surveillance CT in 

asymptomatic patients posttreatment.

Oscier et al, Br J Haematol, 2012 

Guidelines on diagnosis, investigation and management of CLL

Outsite clinical trials:

Abdominal ultrasound: popular, clinician dependent

CT scans before the start of venetoclax

In clinical trials:

CT chest, abdomen and pelvis 

before start and at the end of treatment

Positron emission tomography scan

Not usefull in CLL

except when Richter transformation is suspected

Hallek et al., Blood 2018



PET-CT in  CLL

Courtesy Prof. Ann Janssens, UZ Leuven

RS, 

stage I

RS, 

stage IV
CLL



Diagnosis CLL: 
LYMPH NODE BIOPSY

ÅLymphnode biopsyonlynecessaryin case of difficult diagnosis

ÅNecessaryto establishthe diagnosis of Richter transformation

Hallek et al, Blood 2018



Definition ofé
Monoclonal

B cell
lymphocytosis

Clonal B cells

< 5000/ml

Small 
Lymphocytic
Lymphoma

Clonal B cells

< 5000/ml

Lymph-
adenopathies

+

Organomegaly

+/-

Cytopenia due to
marrow

infiltration

-

Constitutional
symptoms

+/-

Chronic
Lymphocytic

Leukemia

Clonal B cells

> 5000/ml

Lymph-
adenopathies

+/-

Organomegaly

+/-

Cytopenia due to
marrow

infiltration

+/-

Constitutional
symptoms

+/-

High-count MBL

1%/y

SLL/CLL 

with need of treatment

MBL: 

× CLL type 

× atypical CLL type (CD 5 +)

× non-CLL type (CD 5 -) 

Low-count MBL (<500/ml): 

no follow-up, no progression

High-count MBL: 500-5000/ml

Tissue-based MBL: 

SLL with Ln <1.5cm on CT and no 

proliferation centers

If <5000/ml, but cytopenia due to BM infiltration, 

diagnosis of CLL can be made

(Hallek, 2018)

Swerdlow et al. The 2016 revision of the WHO classification of lymphoid neoplasms, Blood 2016

Hallek et al, Blood 2018 



Clinical course CLL is highly variable

1/3 
requires

treatment 
after an
indolent 
phase

1/3 progressive
from the onset
with early need
for treatment

1/3 never 
requires

treatment

Dighiero et al, Am Soc Hematol Educ Program 2005; 

Galle et al, BJH 2019

Å Can we predict clinical

course?

Å Can we predict overall 

survival?

Å Can we predict treatment 

response?

Å Can we predict duration of 

response?



Clinical staging systems predict outcome

Staging system Clinical features

Lab results

Median survival
R
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0

low risk

lymphocytosis 150m

I-II

intermediate

risk

lymphadenopathy

splenomegaly

71-

101m

III-IV

high risk

anemia

thrombocytopenia

19m
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A <3 areas of 

lymphadenopathie

s

nl

B >3 areas of 

lymphadenopathie

s

7y

C anemia

thrombocytopenia

2y

Rai et al. Blood 1975 & 1987; Binet et al. Cancer 1981
Rai & Binet 2н024 (92y)

Only blood results 

and 

clinical examination 

necessary!



Phlug, Blood 2014

RAI

BINETRai & Binet 
anno 2014

Rai et al. Blood 1975 & 1987; Binet et al. Cancer 1981



Lymphocyte doubling time: 
< or > 12 months and mOS

Overleving B-CLL UZ Gent vgl
verdubbelingstijd
en Binet staging
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CLL database UZ Ghent till 2005

>12m ( n= 164) mOs 233 mo

<12m ( n= 61) mOS 106 mo P <0.0001



IGHV mutational status

Å Remains stable over time

Å Unmutated: Ò 2% variation with germline

Å Mutated: > 2% variation with germline

Å DNA sequencing is expensive, technically demanding, not
widely available

Å Search for surrogate markers in the past (CD38, ZAP-70, 
CD49b,é)

Pepper et al. Br J Haematol 2011

Test reimbursed in Belgium 

from 01-03-2023

if

active/advanced disease

and

no 17p del/TP53 mutation

(only once!!!)



Conventional karyotyping

ÅClonal aberrations in only 40-50%

ÅBetter outcome if no vs clonal aberrations

ÅBetter outcome if single vs complex aberrations

FISH

Å13q14 deletion

ÅTrisomy 12

Å11q22 deletion

Å17p13 deletion

Conventional karyotyping with novel culture techniques

·Clonal aberrations in 80%

·Worse outcome if translocations or complex karyotype (definition of CK?)

Next generation sequencing

·TP53, ATM

·NOTCH1, SF3B1, BIRC3

Julliusson G et al. N Eng J Med 1990, Döhner H et al. N Eng J Med 2000, Haferlach C et al. Leukemia 2007, 

Gaidano et al. Clin Invest 2012

GENETIC 
ABERRATIONS 

PREDICT 

OS



At diagnosis

Å13q14 50%

Å+12 15%

ÅATM 15%

ÅP53 5-10%

ÅNOTCH1 10%

ÅSF3B1 5-10%

ÅBIRC3 4% 

ÅMYD88 3-5%

Chemorefractory

Å13q14 50%

Å+12 15%

ÅATM 25%

ÅP53 40%

ÅNOTCH1 25%

ÅSF3B1  25%

ÅBIRC3 25%

To exclude 

clonal 

evolution:

before start of ñeachò new 

treatment

Reimbursed tests: 

Karyotype (CK?)

(Re)test 17p del /TP53 mut

(FISH-NGS)

Clonal Evolution in CLL



Diagnostic and/or pretreatment work -up CLL
UseGenetic and Molecular tests before the start of treatment

ü Before the start of 1st line treatment ü At relapse, before the subsequent treatment

ẫall tests are reimbursed today Ậ
Conventional 
karyotyping 
with the novel 

culture 
techniques 

FISH for
17p del

NGS for TP53   
(if no 17p del)
(after MOC if

>70y)

IGHV 
mutational 
status if no 

TP53 
aberration 
(only once)

Conventional 
karyotyping 
with the novel 

culture 
techniques 

FISH for
17p del

NGS for TP53  (if
no 17p del)   

(after MOC if
>70y)

BTK, PLCy2-
bcl-2 

mutations

= =

=

Flow UZ Leuven



Challenges in CLL

Advanced/ Active 
disease

Decreased
immune health

Å Infections

Å Auto-immune cytopenias

Transformation ÅProlymphoid T

Å Richter T

Primary
secondary

malignancies

ÅHematological T

Å Solid T



Impaired immune health in CLL: 
infections

Strati et al. Br J Hematol; Gargiulo et al, Clin Lymphoma Leukemia 2023; Segers et al. Poster BHS GAM 2023

CLL 
progression

46%

comorbidities 
27%

other 
cancers

19%

infections
8%

Causes of death: CLL: n=1143: 2002-2014



Title ểDate ểEvent



Impaired immune health in CLL: 
auto-immunity

Å AIHA +/- 7-15%

Å ITP +/- 1-5%

Å PRCA - AIN < 1%

Barcellini et al. Cancers 2021; Fattizzo et al. Front Oncol 2020; Moreno. Blood 2021



Histologic transformation to aggressive
large cell lymhoma

érapid growing node at one place

B-symptoms

High LDH

High Calcium

Decrease in PS

Less than expected response to therapy

é (re)biopsy if mass is 

accessible

to confirm or rule out 

transformation



Richter transformation
éincidence & outcome &treatment

Al-Sawaf et al. Leukemia 2021

(data from the GCLLSG trials)
at 5y: 2%

at 10y: 5%

at 20y: 16%
OS

Condolucci et al. Front Oncol 2022



SPM in CLL

Cumulative Incidence 

Rate % (95% CI)

NMSC Secondary Invasive 

Malignancy 

(Excluding NMSC)

6 month 3.2 (2.1ï4.7) 1.0 (0.5ï2.1)

1 year 7.4 (5.6ï9.5) 1.9 (1.1ï3.2)

2 year 11.4 (9.2ï14.0) 4.5 (3.1ï6.3)

3 year 15.4 (12.7ï18.3) 7.1 (5.3ï9.3)

4 year 19.0 (15.9ï22.4) 8.9 (6.7ï11.5)

5 year 22.9 (19.0ï26.9) 10.8 (8.0ï14.0)

Cancer Type Observed Expected SIR 95% CI

Overall 64 28.62 2.2 1.7ï2.9

Lung 14 4.07 3.4 1.9ï5.8

Prostate 9 6.66 1.4 0.6ï2.6

Melanoma 7 1.31 5.3 2.2ï11

Bladder 5 1.34 3.7 1.2ï8.7

Kidney 3 1.03 2.9 0.6ï8.5

MDS/AML 4 0.75 5.3 1.5ï13.7

Breast 3 2.32 1.3 0.3ï3.8

Merkel Cell 

Carcinoma

3 0.04 75 15.5ï219.2

Non-Hodgkinôs 

lymphoma

2 1.19 1.7 0.2ï6.1

Esophageal 2 0.3 6.7 0.8ï24.1

Salivary gland 2 0.07 28.6 3.5ï103.2

Bond et al. Leukemia 2020

High rates of skin ca due to disease 

related immune impairment



Treatment of active or advanced disease



ÅStage Rai 3-4 or Binet CHigh tumorload

INDICATIONS FOR TREATMENT
«primary = second line decisions»

Hallek et al., Blood 2018

ÅLymphocyte doubling time of less than 6m 

ÅMassive (>6 cm below costal margin) or progressive or 
symptomatic splenomegaly

ÅMassive (>10cm) or progressive or symptomatic
lymphadenopathy

ÅProgressive marrow failure  leading to cytopenia 

ÅSymptomtic/ functional extranodal disease (skin, lung, 
kidney, spine,é)

Disease
progression

ÅAIHA, AITP, PRCA poorly responsive to 
corticosteroids

Auto-immune 
problems

Å10% weight loss in 6m

ÅFatigue ( PS>+2)

ÅFever >38 ° C for >2w without infection

ÅNight sweats >1m

Disease related
problems

Advanced 

disease

Active 

disease

ñWHENò



CLL
No active, 

no 
advanced
disease

Wait and
See

Anno 2025: Guideline need no change!

49% of CLL patients untreated 11y after diagnosis

W & S does not compromize OS and spares patients from the toxicities of 

chemotherapy

No OS benefit for

Chl(P) vs. W & S

F vs. W & S

FCR vs. W & S

Ibr vs. W & S

Langerbeins et al. Blood 2022

m EFS NR vs. 47.8 mo

Median follow-up 31 mo

N° AEs 

identical 



Evolution Treatment CLL
Milestone 1 chemotherapy
Milestone 2 monoclonal antibodies
Milestone 3 novel agents

Tam, Blood Cancer J, 2023



Chl
ORR 30-50%

CR 0-2%

mPFS 11 mo

R-Chl
ORR 65.7%

CR 7%

mPFS 16,3mo

G-Chl
ORR 77%

CR 22%

mPFS 26,7 mo

BR
ORR 96%

CR 31%

mPFS 41,7 mo

FCR
ORR 90-95%

CR 40-44%

mPFS 55 mo

Efficacyvs. toxicity
in 1st line treatment

AEs 50%

AEs 84%
AEs 73%

AEs 55%

AEs 93%

Adding Rituximab to chemotherapy

(FC-B) has changed OS of fit CLL 

patients who need treatment

Adding Obinutuzumab to Chl has 

changed OS of unfit and elderly CLL 

patients who need treatment

FCR ïBR - Chl+R  - Chl+O

2



But can/must we avoidé
long -term effects of chemotherapy

Cancer Number

Secondary hematologic

AML/myelodysplasia 14

Myeloproliferative disorder, unclassified 1

T-acute lymphoblastic leukemia 1

Mature T-cell lymphoproliferative disorders 3

RT

Diffuse large B-cell lymphoma 20

Hodgkin lymphoma 3

Burkitt lymphoma 1

Solid tumors

Non-melanoma skin cancer 28

Prostate 9

Breast cancer 4

Melanoma 4

Lung cancer 3

Ovarian cancer 3

Renal cell carcinoma 3

Papillary thyroid cancer 2

Esophageal adenocarcinoma 1

Merkel cell tumor 1

Brain tumor 1

Colorectal cancer 1

Other 3

Risk of treatment 
related -myeloid
neoplasms?

Risk of Richter ?                                                                                                            

Risk of solid
tumors?

Thompson et al, Blood 2016

N= 300

Treated with FCR as 1st 

line

Median age 57y

25% >65y

M follow-up 12,4y

4,7%

8%

21%

Cumulative incidence of death



Novel oral CLL agents and mechanism of action 

3



Typicaleffects of the BCR inhibitors: BTKi& PI3Kd

Redistribution

lymphocytosis
Decrease

in lymph nodes

Increase in Hb and platelets



R/R CLL: 
at the start BTKié

Courtesy Ann Janssens



é1m after the start of BTKi

Courtesy Ann Janssens



Caspase activation

Cell death

Mitochondrial outer

membrane

permeabilization

Cytochrome C release
Bcl-2

Bcl-2

Bcl-2

Bax

Bax

Bim

Bim

Bax

Bim

Bim

Bcl-

2

Bcl-

2

Bcl-

2

Ba

xBim
Bax

Bim

Ba

x Ba

x

Ba

x

Bim

Bim

Bim

2

3

Venetoclax

1

Lymph nodes Bone marrow

Venetoclax: mode of action



BHSguidelines for CLL treatment front -line 2024

Janssens et al. B J Hematol 2023



FD or for CLL with TP 53 aberrations

Bertossi C et al. EHA 2024, plenary abstract S101; Hallek et al. Lancet 2010

CLL 8: FCR in 17p del

mPFS 11 mo

mOS 23 mo  



FDor       for TN CLL with TP53 aberrations

Hallek et al. Lancet 2010; Allan t al. Br J Hematol 2021; Sharman et al. Leukemia 2022, ASH 2022;  Tam et al. Lancet 

Oncol 2022 ; Al-Sawaf et al. Blood 2024; Wierda WG, et al. ASCO 2024 (Abstract No. 7009  ïoral presentation). 

Janssens et al. B J Hematol 2023

CLL8 FCR in 17p del

mPFS 11 mo

mOS 23 mo  

BTK inhibitors 

4y PFS ± 75-80%

4y OS > 85% 

6 yrs     60%

5 yrs   53%

FD Ven-G or I+V

mPFS around 4-5 yrs

Will  triplets or MRD guided treatments 

give better  outcomes than doublets in 

CLL with TP53 abberrations ?



Shanafelt et al. Blood 2022; Furstenau et al. Lancet Oncol 2024; Hillmen et al. Lancet Oncol 2023; Wierda WG, et al. 

ASCO 2024 (Abstract No. 7009  ïoral presentation). Janssens et al. B J Hematol 2023

FD or for FIT CLL without TP53

FD

or FD

FD



Shanafelt et al. Blood 2022; Hillmen et al. Lancet Oncol 2023

for FIT CLL with mutated/unmutated IGVH
=

=

=

ệ
ECOG 1912

FLAIR



Furstenau et al. Lancet Oncol 2024; Wierda WG, et al. ASCO 2024 (Abstract No. 7009  ï
oral presentation). Janssens et al. B J Hematol 2023

FD for FIT CLL with mutated/unmutated IG VH

Treatment FIT TN CLL 

without a 17p del/TP53 mut

mIGVH

uIGVH

CLL 13

CAPTIVATE



FD or for UNFIT CLL without TP 53

FD

FD

Barr et al, Blood Adv 2022; Woyach et al. N Eng J Med 2018; Kater et al. NEJM evidence; Niemann et al. ASH 
2022; Al-Sawaff et al. Blood 2024

5 yrs

75,8%/40,1%
5 yrs 85,8%/85% (=)

75%


