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Epidemiology

2

US 4.2/100000 person-years medianage 71y
The Netherlands 3.8/100000 person-years

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

OS of mature B-cell lymphomas in Belgium
age specific 5-year relative survival



Hallek et al., Blood 2018



How to diagnose and stage CLL?

Clinical data
Personal history: 

most asymptomatic, only 5% reveal B-symptoms

Clinical examination: 
25% lymphadenopathies, 15% organomegaly

Blood examination

Bone marrow/threphine?

Histopathology lymphnode ?

Imaging ?



DIAGNOSIS OF CLL: 
MORPHOLOGY BLOOD SMEAR

CLL cell characterictics:

small

mature

narrow border of cytoplasm

dense nucleus with partially
aggregated chromatin

no discernible nucleoli

Gumprecht nuclear shadows or 
smudge cells

Certain % of larger or atypical cells 

or prolymphocytes  (<55%)

Microscopy blood smear : 

easy, rapid and inexpensive

Hallek et al., Blood 2018



DIAGNOSIS CLL: 
IMMUNOPHENOTYPE
Catovsky н 2022, 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
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DIAGNOSIS CLL: IMMUNOPHENOTYPE anno 2020



DIAGNOSIS CLL: 
MARROW EXAMINATION

Bone marrow aspirate

+ biopsy 

+ immunophenotyping 

+ genetics

For diagnosis or staging CLL? No

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

Confirming 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.

Oscieret al, Br J Haematol, 2012 
Guidelineson diagnosis, investigationandmanagement 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
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PET-CT in  CLL

Courtesy Prof. Ann Janssens, UZ Leuven

RS, 
stage I

RS, 
stage IV

CLL



DIAGNOSIS CLL: 
LYMPH NODE BIOPSY

Lymphnode biopsyonlynecessaryin case of difficult diagnosis

Necessaryto establishthe diagnosis of Richter transformation

Hallek et al., Blood 2018



Definition oféMonoclonal

B cell lymphocytosis

ClonalB cells

< 5000/ml

Small Lymphocytic
Lymphoma

ClonalB cells

< 5000/ml

Lymph-
adenopathies

+

Organomegaly

+/-

Cytopeniadueto
marrowinfiltration

-

Constitutional
symptoms

+/-

Chronic
Lymphocytic

Leukemia

ClonalB cells

> 5000/ml

Lymph-
adenopathies

+/-

Organomegaly

+/-

Cytopeniadueto
marrowinfiltration

+/-

Constitutional
symptoms

+/-

High-countMBL

1%/y

SLL/CLL 

with need of treatment

MBL: 
× CLL type 
× atypicalCLL type (CD 5 +)
× non-CLL type (CD 5 -) 

Low-countMBL (<500/ml): 
no follow-up, no progression

High-countMBL: 500-5000/ml

Tissue-basedMBL: 
SLL with Ln<1.5cm on CT andno 
proliferationcenters

If <5000/ml, but cytopeniadueto BM 
infiltration, diagnosis of CLL canbemade
(Hallek, 2018)

Swerdlowet al. The 2016 revisionof the WHO classificationof lymphoidneoplasms, Blood 2016Halleket al. Blood 2018 



Lymphoma Classifications based oné

AlaggioR et al. Leukemia. 2022;36:1720-1748; Campo E et al.Blood.2022;140(11):1229-1253

Morfology Phenotype
Genotypeen 

Molecular biology
Clinical Picture



Monoclonal B-cell lymphocytosis Monoclonal B-cell lymphocytosis Monoclonal B-cell lymphocytosis

- CLL-type (low and high count)

- Low-count or clonal B-cell 
expansion - CLL-type (low and high count)

- CLL/SLL-type

- Non-CLL-type
- Non-CLL/SLL-type

- Non-CLL-type

- Atypical CLL-type - Atypical CLL-type

Chronic lymphocytic leukemia /small 
lymphocytic lymphoma

Chronic lymphocytic leukemia/small 
lymphocytic lymphoma

Chronic lymphocytic leukemia /small 
lymphocytic lymphoma

B-cell prolymphocytic leukemia
Entity deleted (renamed Splenic B-cell 
lymphoma/leukemia with prominent 
nucleoli)

B-cell prolymphocytic leukemia

Comparison mature B-cell lymphomas

MBL-CLL-B-PLL

WHO 4th WHO 5th ICC 2022

Falini et al. Leukemia 2023
AlaggioR et al. Leukemia. 2022;36:1720-1748; Campo E et al.Blood.2022;140(11):1229-1253

x



Clinicalcourse CLL is highly variable

1/3 requires
treatment 
after an
indolent 
phase

1/3 progressive
from the onsetwith
immediateneedfor

treatment

1/3 never 
requires 

treatment

Dighieroet al, Am SocHematolEducProgram 2005; Galleet al, BJH 2019

Å Canwe predictclinicalcourse?

Å Canwe predictoverall 
survival?

Å Canwe predicttreatment 
response?

Å Canwe predictdurationof 
response?



Clinicalstaging systems predict outcome
Stagingsystem Clinicalfeatures

Lab results
Mediansurvival

R
a

i

0
low risk

lymphocytosis 150m

I-II
intermediaterisk

lymphadenopathy
splenomegaly

71-
101m

III-IV
high risk

anemia
thrombocytopenia

19m

B
in

e
t

A <3 areasof 
lymphadenopathies

nl

B >3 areasof 
lymphadenopathies

7y

C anemia
thrombocytopenia

2y

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

Rai & Binet

Only blood results 
and 

clinical examination 
necessary!



Phlug, blood, 2014

RAI

BINET
Rai & Binet 
anno 2014

Rai et al. Blood 1975 & 1987; Binetet 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



IGVH mutational status
Remainsstableover time

UnmutatedΥ Җн҈ variationwith germline

Mutated: >2% variationwith germline

DNA sequencingis expensive, technicallydemanding, not widely
available

Search for surrogatemarkers in the past (CD38, ZAP-тлΣ /5пфōΣΧύ

Pepperet al. Br J Haematol2011

Reimbursedtest in Belgium 
from 01-03-2023

if
active/advanceddisease

and
no 17p del/TP53 mutation

(only once!!!)



Conventionalkaryotyping

ωClonalaberrations in only 40-50%

ωBetter outcome if no vsclonal aberrations

ωBetter outcome if single vscomplex aberrations

FISH

ω13q14 deletion

ωTrisomy12

ω11q22 deletion

ω17p13 deletion

Conventionalkaryotypingwith novelculture techniques

·Clonalaberrations in 80%

·Worseoutcome if translocations or complex karyotype ( definition of complex ?)

Next generationsequencing

·TP53, ATM

·NOTCH1, SF3B1, BIRC3

JulliussonG et al. N Eng J Med1990, DöhnerH et al. N Eng J Med2000, ,HaferlachC et al. Leukemia2007, Gaidanoet al. ClinInvest2012

GENETIC 
ABERRATIONS 

PREDICT 

OS



At diagnosis

ω13q14 50%

ω+12 15%

ωATM 15%

ωP53 5-10%

ωNOTCH1 10%

ωSF3B1 5-10%

ωBIRC3 4% 

ωMYD88 3-5%

Chemorefractory

ω13q14 50%

ω+12 15%

ωATM 25%

ωP53 40%

ωNOTCH1 25%

ωSF3B1  25%

ωBIRC3 25%

Clonal 
evolution

Reimbursed tests: 

ōŜŦƻǊŜ ǎǘŀǊǘ ƻŦ άŜŀŎƘέ 
new treatment

(Re)test 17p del /TP53 
mut

(FISH-NGS)



Challengesin CLL

Advanced/ Active 
disease

Decreased
immune health

Å Infections
Å Auto-immune cytopenias

Transformation Å ProlymphoidT
Å Richter T

Primary
secondary

malignancies
Å HematologicalT
Å Solid T



Impaired
é 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



Impaired
é immune health in CLL: auto-immunity

AIHA +/- 7-15%

ITP +/- 1-5%

PRCA - AIN < 1%

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



Histologic transformation to aggressivelarge 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



Risk factors for SPM in CLL: x 2

Zhan et al. Ann Hematol 2023; Harrup et al. Leuk Lymphoma 2021; Bond et al. Leukemia 2020

High rates of skin ca 
due to disease related 
immune impairment

Cumulative Incidence 
Rate % (95% CI)

NMSC Secondary Invasive 
Malignancy (Excluding 

NMSC)

6 month 3.2 (2.1ς4.7) 1.0 (0.5ς2.1)

1 year 7.4 (5.6ς9.5) 1.9 (1.1ς3.2)

2 year 11.4 (9.2ς14.0) 4.5 (3.1ς6.3)

3 year 15.4 (12.7ς18.3) 7.1 (5.3ς9.3)

4 year 19.0 (15.9ς22.4) 8.9 (6.7ς11.5)

5 year 22.9 (19.0ς26.9) 10.8 (8.0ς14.0)

Cancer Type Observed Expected SIR 95% CI

Overall 64 28.62 2.2 1.7ς2.9

Lung 14 4.07 3.4 1.9ς5.8

Prostate 9 6.66 1.4 0.6ς2.6

Melanoma 7 1.31 5.3 2.2ς11

Bladder 5 1.34 3.7 1.2ς8.7

Kidney 3 1.03 2.9 0.6ς8.5

MDS/AML 4 0.75 5.3 1.5ς13.7

Breast 3 2.32 1.3 0.3ς3.8

Merkel Cell 
Carcinoma

3 0.04 75 15.5ς219.2

Non-
IƻŘƎƪƛƴΩǎ 
lymphoma

2 1.19 1.7 0.2ς6.1

Esophageal 2 0.3 6.7 0.8ς24.1

Salivary gland 2 0.07 28.6 3.5ς103.2
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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

Diseaserelated
problems

Advanced 

disease

Active disease



CLL
No active, 

no advanced
disease

Wait andSee

Anno 2023: Guideline needno change!

49% of CLL patientsuntreated11y after diagnosis

W & S does not compromizeOS andsparespatients from the toxicitiesof 
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 



First line treatment
Valuable & available agents to treat CLL in Belgium

Chemotherapy

+       antiCD20 
monoclonalantibodies

Novelagents

Chlorambucil

Fludarabine

Bendamustine

Rituximab

Obinutuzumab

Ibrutinib/Acalabrutinib

Venetoclax

2

3



Chl
ORR30-50%

CR 0-2%

mPFS11 mo

R-Chl
ORR 65.7%

CR 7%

mPFS16,3mo

G-Chl
ORR 77%

CR 22%

mPFS26,7 mo

BR
ORR 96%

CR 31%

mPFS41,7 mo

FCR
ORR 90-95%

CR 40-44%

mPFS55 mo

Efficacyvs. toxicity in 1st line treatment

AEs50%

AEs84%
AEs73%

AEs55%

AEs93%

AddingRituximabto chemotherapy(FC-B) 
has changedOS of fit CLL patients who need

treatment

AddingObinutuzumabto Chlhas changed
OS of unfit and elderlyCLL patients who

needtreatment



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

39

Risk of treatment related
-myeloidneoplasms?

Risk of Richter ?                                                                                                            

Risk of solid tumors?

Thompson et al, Blood 2016

N= 300
Treatedwith FCR as 1st line

Medianage57y
25% >65y

M follow-up 12,4y

4,7%

8%

21%

Cumulative incidence of death



Novel oral CLL agents and mechanism of action 



Typicaleffectsof the BCR inhibitors: BTKi& PI3Kd

Redistribution
lymphocytosis

Decrease
in lymphnodes

Increasein Hbandplatelets



Caspaseactivation

Celldeath

Mitochondrialouter
membrane

permeabilization

CytochromeC release
Bcl-2

Bcl-2

Bcl-2

Bax

Bax

Bim

Bim

Bax

Bim

Bim

Bcl-2

Bcl-2

Bcl-2

Bax
Bim

Bax

Bim

Bax
Bax

Bax

Bim

Bim

Bim

2

3

Venetoclax

1

Lymphnodes Bone marrow

Venetoclax: mode of action



17p deletion/TP53mutation in CLL

BeforeFCR
mOS 17p del: 32mo

Dohneret al. N Engl J Med 2000;

CLL8 FCR
mPFS17p del: 11 mo
mOS17p del: 23 mo  

Hallek et al, Lancet, 2010



17p deletion/ TP53mutation in CLL treated as first-line with BTK 
inhibitors

Ibrutinib
4y OS 88%

Ibrutinib
4y PFS 79%

Acalabrutinib: 4y PFS 75%

Sharman et al, ASCO 2021. abstract 7509Allan t al. Br J Hematol 2021



17p del/ TP53mutation in CLL treated in first-line with 
venetoclax-obinutuzumab

Ven G
4y PFS 54%

Al Sawaf et al. EHA 2022, abstract S148



Front-line treatment CLL 2023 

Advanced or active disease

17p del/p53 mut

ibrutinib/

Acalabrutinib

Ob6-Ven12

Unmutated IGVH

Mutated IGVH and unfit

Mutated IGVH and 
FIT

Na advanced or 
active disease

W & S

Consider

clinicaltrial

Rood: terugbetaald in België



Outcome with Chl, CIT, BTKi, venetoclax 
according to IGVH in CLL

Pepperet al. Br J Haematol2011; Barr et al. ASCO 2021; Al-Sawafet al. EHA 2021; Kutsch et al. HemaSphere 2020 Sharman et al, ASCO 2021. 
abstract 7509

IGVH 
mut

IGVH 
unmut

CLL10, fit Resonate 2, unfit-elderly

CLL14, unfit, 
elderly

ELEVATE TN, unfit, elderly



Outcome CLL with BTK inhibitors vs. FCR or BR 
according IGVH

Woyach et al. N Eng J Med 2018

Shanafelt et al.  N Eng J Med 2018 

I vs. IR vs. BR
Unfit > 65 y

IR vs. FCR
Fit < 70 y



Outcome CLL with BTK inhibitors vs. FCR or BR 
according IGVH

Woyach et al. N Eng J Med 2018

Shanafelt et al.  N Eng J Med 2018 

I vs. IR vs. BR
Unfit > 65 y

IR vs. FCR
Fit < 70 y



Eichhorst et al. EHA 2022, late breaking abstract

CIT in 2023?

UNFIT for FCR

/Lw{ җс
CrCLғтлƳƭκΩ
Active AIHA

Recurrentinfections



Front-line treatment CLL 2023 

Advanced or active disease

17p del/p53 mut

ibrutinib/

Acalabrutinib

Ob6-Ven12

Unmutated IGVH

Mutated IGVH and unfit

ibrutinib/acalabrutinib

Ob6-Ven12

Mutated IGVH 
and FIT

Ibrutinib / acalabrutinib

Ob6-Ven12

Or

FCR <65y

BR 65y

Ob-Chl if CIRS >6

Na advanced or 
active disease

W & S

Consider

clinicaltrial

Rood: terugbetaald in België



Front-line treatment CLL 2023 

Advanced or active disease

17p del/p53 mut

ibrutinib/

Acalabrutinib

Ob6-Ven12

Unmutated IGVH

Mutated IGVH and unfit

ibrutinib/acalabrutinib

Ob6-Ven12

Mutated IGVH 
and FIT

Ibrutinib / acalabrutinib

Ob6-Ven12

Or

FCR <65y

BR 65y

Ob-Chl if CIRS >6

Na advanced or 
active disease

W & S

Consider

clinicaltrial

I+V

Rood: terugbetaald in België



Frontline Ibrutinib + Venetoclax: 
Survival Outcomes: Glow Median follow-up: 46 mo



Captivate

54
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CLL R/R

Early or late relapse

Fit or unfit

17p del/TP53 mut or not

LōǊǳǘƛƴƛōκŀŎŀƭŀōǊǳǘƛƴƛō қ ƻǊ  w6-Ven 24 

dependent from first-line treatment

Considerclinicaltrial

Considerallo-BMT



Ibrutinib in heavy R/R CLL: 8-yr follow -up in 
PCYC-1102: PFS-OS (also for First-Line)

mPFS R/R: 52 mo mOS R/R : 92 mo

R/R

R/R
First-Line First-Line

Byrd et al. Clin Cancer Res 2020

At 7y: 
(median follow-up 67 mo)

55% TN , 21% R/R still on 
treatment



Ibrutinib in R/R CLL: Helios: BR+ib vs. BR for R/R CLL

Fraser et al. Leuk & Lymphoma 2020

mPFS: 65.1 mo vs. 14.3 mo 5y OS: 75.7% vs. 61.2%

cross over 183 pat or 63.3%



Ghia et al. J ClinOncol2020 

Ascend: Acala vs. BR vs. Idelalisib in R/R CLL



Murano trial: Venotoclax 24-Rituximab6: PFS -OS-TTNT

59

TTNT R6Ven24 57.8 mo vs. BR 23.9 mo 



ELEVATE R/R: Acalabrutinib vs. Ibrutinib in CLL with 17p 
and/or 11q del
head-to-head: PFS-OS median follow -up 40.9 mo

Byrd et al. J Clin Oncol 2021

mPFS: 38.4 mo
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ALPINE: R/R CLL Zanubrutinib vs. Ibrutinib

Brown et al. NEJM 2023



Common toxicities with BTKi: ibrutinib

Allgrades: 39%
җƎǊŀŘŜоΥ пΣн҈
Grade 5: 0,4%

җƎǊŀŘŜоΥ нм҈

AllgradesAF: 8,4%
җƎǊŀŘŜо !CΥ п҈

AllgradesVT: 1%
җƎǊŀŘŜо ±¢Υ лΣо҈

Grade 5: 1% 
(suddendeath)

Allgrades: 19%
җƎǊŀŘŜоΥ у҈

Grade 5: 0,4%

TLS infrequent

Allgrades: 43%
җƎǊŀŘŜоΥ о҈

Allgrades: 19%
җƎǊŀŘŜоΥ у҈

Avoid Cyp3A4 
inducers & 
inhibitors
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BTK inhibitors and kinase selectivity
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ELEVATE R/R: Cumulative incidence of AEs

Byrd et al. J Clin Oncol 2021

Avoid PPIs!!!


