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Epidemiology CLL
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CLL : most common form of adult leukemia in
the western world

CML
4%

CLL ‘.~\\\
11%

AML o
9% |
MM
4%

http://seer.cancer.gov/ SEER 2005-2009 = ALL = AML =CLL = CML



http://seer.cancer.gov/

Incidence of subtypes of lymphoid neoplasms
in Belgium (minus MM) Belgian Cancer Registry 2004-2018
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OS ofmature B-celllymphomas in Belgium

age specific5-year relative survival

By age and gender By age and subtype
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iwCLL guidelines for diagnosis, indications for
treatment, response assessment, and supportive
management of CLL Hallek et al., Blood 2018

Michael Hallek,"? Bruce D. Cheson,* Daniel Catovsky,* Federico Caligaris-Cappio,® Guillermo Dighiero,* Hartmut Déhner,” Peter Hillmen,#
Michael Keating,” Emili Montserrat,'® Nicholas Chiorazzi,"" Stephan Stilgenbauer,” Kanti R. Rai,' John C. Byrd,'? Barbara Eichhorst,’
Susan O'Brien,' Tadeusz Robak, " John F. Seymour," and Thomas J. Kipps'®

Chronic Lymphocytic Leukemia: 2025 Update on the
Epidemiology, Pathogenesis, Diagnosis, and Therapy

Michael Hallek!-2:3.4.5 Hallek, Am J Hematol 2025
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A Clinical data

Personal history:
most asymptomatic
only 5% reveal B-symptoms

Clinical examination:
25% lymphadenopathies, 15% organomegaly

A Blood examination

A Bone marrow/threphine ?

A Histopathology lymph node ?
A Imaging ?




Diagnosis of CLL:
MORPHOLOGY BLOOD SMEAR &

easy, rapid and inexpensive

' Tl e T T e se ™ CLL cell characterictics:
e a\:‘. o “ ™, w % 3 “.i:"‘. :
. - e ©® ° & .’ ’ ph : -
e .’ L S ‘~‘ g @ ." \ ‘. .-“:\é A Sma”
> PO ; o= e,
8 ol I Se e o Sr Y A mature
@
i g X N ’? A narrow border of cytoplasm
5 PP o & R A dense nucleus with partially
v * - s e - aggregated chromatin
A no discernible nucleoli
A Gumprecht nuclear shadows or
smudge cells
A Certain % of larger or atypical cells

or prolymphocytes (<55%)
4 ) BHS

Ha”ek et al, BIOOd 2018 “ Belgian Hematology Society




Moreau, Am J Pathol 1997

Diagnosis CLL:

IMMUNOPHENOTYPE

Catovsky " 2022, Matutes of Moreau score

CLL score > 3/5

CD5

CD19, CD23
CD20, CD79b
SIG, k of /
FMC7

CLL

B-PLL

HC

FL, SLVL, MCL

positive
positive

low expression
low expression
negative

4 a5/5
Oal/’s
Oal/5
0azns
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Diagnosis CLL: IMMUNOPHENOTYPE
anno 2020

FMC?7
CD43
. CD200

!

CD49d

© nv Roche sa

Immunophenotype of CLL: ERIC & ESCCA Harmonisation Project

“Required” diagnostic markers

e CD5
e CD19
e CD20 Weak
e CD23 Positive >20%
® sIG, k or A Weak

Positive >20%
Positive >95%

“Recommended” markers to refine diagnosis in
borderline cases

e CD43 Positive >20%
e CD79b Weak

e CD81 Weak

e CD200 Positive >20%
e CD10 Negative <20%
¢ ROR1 Positive >20%

Rawston et al, Cytometry B Clin Cytom 2018

e
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Hallek et al, Blood 2018

Diagnosis CLL.:
BONE MARROW EXAMINATION
(aspirate+threphine)

A For diagnosis or staging CLL? No

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

A Confirming complete remission
after treatment in clinical trials; Yes


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

DiagnOSiS 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

o L Pre - and posttreatment CT should be considered
Radiological investigation not needed for for patients treated with moreintensive  therapies .
staging and There isno role for routine surveillance CT in
response evaluation asymptomatic ~ patients  posttreatment. ‘
. Oscier et al, Br J Haematol, 2012 B HS
Eichhorst et al., Blood 2011 Guidelines on diagnosis, investigation and management of CLL “ Belgian Hematology Society




PETCT in CLL
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Diagnosis CLL.:
LYMPH NODE BIOPSY

N
A Lymphnodebiopsyonly necessaryn case oflifficult diagnosis
A Necessaryo establishthe diagnosis of Richtéransformation

Hallek et al, Blood 2018 ‘ BHS
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Def i1 ni t

O

n

MBL.:
X CLL type
X atypical CLL type (CD 5 +)
X non-CLL type (CD 5 -)

Low-count MBL (<500/m):

no follow-up, no progression

High-count MBL: 500-5000/m

Tissue-based MBL:

SLL with Ln <1.5¢cm on CT and no

proliferation centers

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

diagnosis of CLL can be made
(Hallek, 2018)

Monoclonal
B cell

lymphocytosis

Clonal B cells
< 5000/m

Small
Lymphocytic
Lymphoma

Clonal B cells
< 5000/m

Lymph-
adenopathies

| Organomegaly

| symptoms

+/-

) —

. )
Cytopenia due to

marrow
infiltration

-
/Y
Constitutional

+/-

Chronic
Lymphocytic
Leukemia

Clonal B cells
> 5000/m

)
Lymph-

| adenopathies
+/-
—

 C—

| Organomegaly
+/-

) —

. )
Cytopenia due to
marrow

infiltration

+-
—_—

C—
Constitutional

—

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

Hallek et al, Blood 2018

- symptoms
+/-
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Clinical course CLL ishighly variable

A Can we predict clinical

1/3 course”?
requires \ \

d/Snever
> : treatment \ Y .
AEEE A Can we predict overall
ST ) indolent ||} survival?
NPhase |
= NN A Can we predict treatment
progressive )
from the onset response:
with early need _ _
for treatment A Can we predict duration of
response?
Dighiero et al, Am Soc Hematol Educ Program 2005; ‘ BHS

Galle et al, BJH 2019 “

Belgian Hematology Society




Staging system Clinical features  Median survival

Lab results
0 lymphocytosis - 150m
low risk Wi
. [-11 lymphadenopathy 71-
,‘I“‘ intermediate splenomegaly 101m
risk
-1V anemia o 19m
high risk thrombocytopenia . i .
_ _ Ral & Binet " 2024 (92y)
Rai et al. Blood 1975 & 1987; Binet et al. Cancer 1981
A <3 areas of nl
lymphadenopathie Only blood results
s and
© B >3 areas of 7y || clinical examination
o lymphadenopathie necessary!
S
C anemia . 2y £ BHS
thrombocytopenia QY o inawcon sy




Rai & Binet
anno 2014

Cum Survival

Binet stage A (N =793)
Binet stage B (N = 702)
Binet stage C (N = 368)

Probabllity of survival

Bvs. A: HR = 2.8 [95% Cl, 2.24 - 3.54] Binet A (n=673)

Cvs. B: HR=1.2[85% Cl, 0.92 - 1.46]

0.1 Binet B (n=182)

Binet C (n=122)
0.0 T T T T T T T

P <0.001

T T T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120 132 144 156

Time (months)

) 1.0+
B
N 0.9
- 0.8
0.7 RA I
o 0.6
K 0.5
] — Raistage 0 (N =387) o4
. i - . Rai stages | / Il (N = 1049) :
=S Rali stages lll/ IV (N = 427)
0.3
i 1l vs. 0: HR= 2.38 [95% Cl, 1.79 - 3.15]
’ W/V vs. Wll: HR= 1.74 [95% CI, 1.41 - 2.15] 0.2 Ral 0 (n=453)

Ral IHI (n=388
P <0.001 014 ( )

0,04 Ral IV (n=136)
0.0 T T T T T T T

Cum Survival

Probabliity of survival

T T T T T T T T T T T T T
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Phlug, Blood 2014 Rai et al. Blood 1975 & 1987; Binet et al. Cancer 1981 “ Belgian Hematology Society




Overleving B-CLL UZ Gent vgl
verdubbelingstijd
en Binet staging

Aen>12 m
—1—Aen<12m

BC en >12m
—— BC en <12m

Percent Survival

>12m ( n= 164) mOs 233 mo
— <12m ( n= 61) mOS 106 mo P <0.0001

200 300

followup

CLL database UZ Ghent till 2005 “




IGHV mutational status

A Remains stable over time cell 1
A Unmutated: O va?idton with germline Ch ©) /
A Mutated: > 2% variation with germline Vo N\ CXCR4

oo SDF-1/
o5 CXCL12

A DNA sequencing is expensive, technically demanding, not Antiger’ ’
widely available [Stmmal ey e

nurselike cell

]

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

Test reimbursed in Belgium
—— mutated/GHV median TTFT = not reached —— mutated/GHV medi ival = 233 -03-

133 —o—umnmutatedIGHr\r;m:(rj]ianTrFT=4-rga;«Zars (F) 122 —o—umnunﬂtateleHn\}m:aac?ias:mvah12¥g?'¢r:ars from 01 03 2023

804 80 - if
g 704 70 - ; ;
3 ol e o] active/advanced disease
g e and
% a0 e 01 L no 17p del/TP53 mutation

10+ 10 - P <0-0001; HR = 2:2 (only once!!!)

R ST S S S S S T % % » 5 %

Time to first treatment (years) Overall survival (years)
4 ) BHS

Pepper et al. Br J Haematol 2011 ‘Q‘ Belgian Hematology Society




W s =~ .~ Conventional karyotyping

AClonal aberrations in only 40-50%
ABetter outcome if no vs clonal aberrations
ABetter outcome if single vs complex aberrations

, FISH

8 £13014 deletion
ATrisomy 12

A11g22 deletion
A17p13 deletion

§ Conventional karyotyping with novel culture techniques

-Clonal aberrations in 80%
-Worse outcome if translocations or complex karyotype (definition of CK?)

i%i&"ilﬁiigii;;;;;‘ Next generation sequencing e A—
ll“ illmm TP53, ATM
I|| “ll NOTCH1, SF3B1, BIRC3

IM! !|III|

& B BHS

Julliusson G et al. N Eng J Med 1990, Déhner H et al. N Eng J Med 2000, Haferlach C et al. Leukemia 2007, “ Belgian Hematology Society
Gaidano et al. Clin Invest 2012



Clonal Evolution in CLL

At diagnosis
A13q14 50%
A+12 15%
AATM 15%
AP53 5-10%
ANOTCH1 10%
ASF3B1 5-10%
ABIRC3 4%
AMYDS88 3-5%

\

Chemorefractory

A13q14 50%
A+12 15%
AATM 25%
AP53 40%
ANOTCH1 25%
ASF3B1 25%
ABIRC3 25%
\

To exclude
clonal
evolution:

before start of
treatment

Reimbursed tests:
Karyotype (CK?)

(Re)test 17p del /TP53 mut
(FISH-NGS)

43 BHS

“ Belgian Hematology Society




Diagnostic and/or pretreatment work-up CLL
Use Genetic and Molecular testsbefore the start of treatment

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

Conventional Conventional

karyotyping 4 all tests are reimbursed today A karyotyping
with the novel with the novel

culture culture

techniques / techniques

BTK, PLCy2-
bcl-2 FISH for
mutations 17p del

\:\ NGS for TP53 (if

(if no 17p del) no 17p del)
(after MOC if (after MOC if
>70y) Flow UZ Leuven >70y)

IGHV
mutational
status if no FISH for
TP53 17p del
aberration
(only once)

NGS for TP53

[

BHS

“ Belgian Hematology Society




Challengesin CLL

_ Decreased A Infections
immune health A Auto-immune cytopenias

Transformation A Prolymphoid T
A Richter T

Advanced/ Active Primary

secondary A Hematological T
malignancies A Solid T

disease

43 BHS

“ Belgian Hematology Society




Impaired immune health in CLL:

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

infecti

other
cancers

19% CLL

progression
46%

comorbidities
27%

Immune dysfunctions
Infections

Healthy* MBL

Antibody titres in different groups

[ Abundant (> 40 000 AUmL) [ sufficient (> 1831 AUjmL)

Untreated CLL

Watch and wait

MBL (<5000 B-cells/mL)

‘W.S?

CLL (>5000 B-cells/mL)

=

Treatment

#5 immune status
» Not well defined

8 immune status

Hypogammaglobulinemia
C

S Infection risk

» Increased risk, not
well defined but
including viral,
fungal and
bacterial infections

Infections

Adverse Events
Incl. Infections

function|
Normal B-cell proliferation |
DC function|

NK cytotoxicity |

CD8" T-cell proliferation and
cytotoxicity |

Treg accumulation and
function|

Neutrophil function |

and pro-tumor effect |
Monocyte function |

and pro-tumor effect |

@ Infection risk
 Increased risk

« Streptococcus pneumonia
» Haemophilus influenza

« Viral infections

r. Uz 1G HEMATOLOGIE
"' |LEUVEN | Antibody response of COVID-19 vaccination

in Chronic Lymphocytic Leukaemia

Poster for GAM 2023 by Finn Segers, MD; Jonas Van Ham & Ann Janssens, MD, PhD,

Department of Hematology, University hospitals Leuven

CR and off treatment

Recent BTKI

[ nsuficient (< 1831 Aumt) [l None (< 21 AwmL

Recent Bel-2i

Total CLL

Recent: < | year; CR: complete remission after any treatment (most chemo-immunotherapy), BTK: Bruton's Tyrosine Kinase inhibitor treatment (e.g, ibruinib), Bcl-2i: Bel-2 inhibicor
treatment (e.g. venetoclax); * healthy group data derived from 1272 healthcare workers in Japan (4).

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

e

% immune status

BTK inhibitors

« T-cell function |}

« Thecell expansion |

« Normal B-cell functionf

« NK function|

* Monocyte function |

« Macrophage function |
BCL-2 inhibitors.

« Neutropenia
PI3K inhibitors

« T-cell function |

« Neutrophil function |

+ Macrophage function|
Purine Analogues

» CD4* T-cell count|

« Neutropenia

* Macrophage function|

« Hypogammaglobulinemia
Alkylating agents

« T-cell count)

« Neutropenia
Monoclonal antibodies
Neutropenia
Leukocytopenia
CD4* T-cell count |
Monocyte count}
Macrophage count |
Eosinophil count

S Infection risk

BTK inhibitors

» Aspergillus

» Cryptococcus

* Pneumocystis firovecii
BCL-2 inhibitors

» Aspergillus pneumonia

« Herpes pharyngitis

» Candida esophagitis
PI3K inhibitors

» Streptococcus pneumonia
Purine Analogues
* Ppeumocystis jirovecii
« Listeria monocytogenes
» Mycobacteria
* CMV
.

Herpes

ylating agents

« Atypical mycobacteriosis
Monoclonal antibodies

« Sepsis

* pneumonia multifocal
encephalitis

Pneumonia

Herpes simplex
Pneumocystis jirovecil
CcMmV

Aspergillosis
Listeria meningitis

Herpes zoster

BHS

Belgian Hematology Society




T [

Netherlands Cancer Statistics Netherlands
Registry (NCR)
10,866 (52%) causes of death
20,588 CLL patients
Merge
Flexible
( parametric
survival ]
: : i Deaths due to CLL
CLL as major contributor to death § ol paraeimeh

06
05
04| Ny
03

0.2

0.1

0.0

1996 2000 2004 2008 2012 2016 2020
HemaSphere.2024;8:e 70015

B CLL ™ Solid malignancies B Infections

Hematological malignancies B Other £ BHS
‘ Belgian Hematology Society
‘ ) &) -




Impaired immune health in CLL:

auto4mmunity

A AIHA +/- 7-15%
A ITP +/- 1-5%
A PRCA - AIN < 1%

# Response

CLL inactive —— AIC »Treat ITP/AIHA'\‘

Failure—> Treat CLL

_CR —> AIC »>Treat ITP/AIHA=> Failure—> Treat CLL

CLL requiring /

therapy
<CR —> AIC> ClL-oriented
treatment
Active CLL+AIC » ClL-oriented
treatment

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

> Genetic background
PN (HLAlinkage, IGHV, CTLA-4, LT-a, cytokine gene polymorphisms)

Autoimmunity = breakdown of both central and
peripheral self-tolerance

Generation of Immune S
neoantigens dysregulation

Molecular mimicry

Emergence of

e
ne-
a.

&3 z\'&s

=
\ -
Infections ' Y . S = = Hebolog
=l e | |
-

BHS

Belgian Hematology Society




Histologic transformation to aggressive
large cell lymhoma

érapi d growing node ) o _ _
B-symptoms - € re)biopsy if mass is
High LDH accessible
High Calcium » to confirm or rule out

DEErEESE I [P transformation
~ Less than expected response to therapy _ )

& Q.’,
.
® A

20,
LB

‘@%W’_

‘o.

“' Belgian Hematology Society



Richter transformation
@incidence & outcome &treatment

'
ZFTCTOL ‘

‘.’lo v
¥ ¢
3 !

+ -
PET/CT-tailored Manage as
biopsy CLL

2
@
o
4
=]

8

o

<
c
<3

o

DLBCL-RT

Second cancer

Clonally

Clonally related

2
G
kS
k
\ [ unrelated Manage as
- 2% s T P
1,01 2
) o
RS, i RS, & @
| v 9 £
Q
0,84 .
(data from the GCLLSG trials)
: 20 wi= lini i
I E 0,67 at 5y ZA()) . (;:n:g:':ggl o Clinical trial or
> . ———
g at 10y 5% 0OSs “ or NA-based combo follow-up
] . 0 i | or CAR T-cell
I : at 20y: 16% l y =
O 041 | ;
) 5 Fit with Fit without
1 - donor donor
ol g
I ; - L
0,27 3 \ . NHL
o N g RIC allo-SCT A o
— I ey LT L CART cel
| . Y
T T T K T T T T T T T T T T T T T ad c
12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 } 7 R ”
Time to Event [RT] (months) eSS - Sy

4 BH
Al-Sawaf et al. Leukemia 2021 Condolucci et al. Front Oncol 2022 \ Belgan Hematology Soclety




SPM in CLL

High rates of skin ca due to disease
related immune impairment

Belgian Hematology Society

Host-related factors Treatment-related factors
# Advantage age Second malignancies @ Chemotherapy(i.e. Alkylating Cancer Type Observed Expected SIR 95% ClI
* Mal: :ex in non-bl:'dng.kln :'G:::;‘BMG::)!MUSUM,
o Bavernyi smoliic e » Radiotherapy Overall 64 28.62 22 1.712.9
# Infectious factors(i.e. : ::J::E;;nu —
opeesonaed ek BTK inhibitors, Bcl-2 Qib'mim) Lung 14 4.07 3.4 1.9i5.8
4 y
C:’(,:} \jnr/ Prostate 9 6.66 1.4 0.6i 2.6
PA VYV e
Prase i e Melanoma 7 1.31 5.3 2.2111
* Palr,clogiul subtype
S it o Bladder 5 1.34 3.7 1.2i8.7
# Clonal hematopoiesis
Kidney 3 1.03 2.9 0.6i 8.5
MDS/AML 4 0.75 5.3 151 13.7
Breast 3 2.32 1.3 0.313.8
Merkel Cell 3 0.04 75 15.51 219.2
Cumulative Incidence NMSC Secondary Invasive Carcinoma
Rate % (95% ClI) Malignancy ~onHod ok 5 119 17 02161
(Excluding NMSC) on-ro d g : : 2o
lymphoma
6 month 3.2(2.1i4.7) 1.0 (0.5i 2.1)
1 year 7.4 (5.619.5) 19(1.113.2) Esophageal 2 0.3 6.7 0.8i24.1
2 year 11.4 (9.21 14.0) 4.5(3.116.3) Salivary gland 2 0.07 28.6 3.51 103.2
3 year 15.4 (12.7i 18.3) 7.1 (5.31 9.3)
4 year 19.0 (15.91 22.4) 8.9 (6.7111.5)
5 year 22.9 (19.0i 26.9) 10.8 (8.07 14.0) Bond et al. Leukemia 2020 “ BHS
A )




Treatment of active or advanced disease




INDICATIONS FOR TREATMENT ¢ 99
«primary = second line decisions» WHEN

.
.
.
High tumorload AStage Rai 3-4 or Binet C Ad_VélﬂCea
disease

ALymphocyte doubling time of less than 6m

AMassive (>6 cm below costal margin) or progressive or
o symptomatic splenomegaly
D|Sease AMassive (>10cm) or progressive or symptomatic

progression

lymphadenopathy
AProgressive marrow failure leading to cytopenia

ASymptomtic/ functional extranodal disease (skin, lung,
kidney, spine, € )

Active

Auto-immune AAIHA, AITP, PRCA poorly responsive to disease

p I’Oblems corticosteroids

A10% weight loss in 6m

Disease related AFatigue (PS>+2)

AFever >38 ° C for >2w without infection
prObIemS ANight sweats >1m

Belgian Hematology Society




Il

No OS benefit for

ChI(P) vs. W & S

Fvs. W&S
FCRvs.W&S
Ibrvs. W& S

Median follow-up 31 mo

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

e = By
— =k =

2 B & Y
12 ooyt Facaba

W=

[ibme T Versss

4
: Y.
X
m EFS NR vs. 47.8 mo
CLL Paterns
* Troutmorr-rane
o Anyepicraeic Dret asge A a0 e, 135 0%
Q04 raooome
N° AEs LR e S
identical oo it A R - S - S

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

Cyclophosphamide Acalabrutinib Chemotherapy

Chemo) imm

Mechlorethamine WA, o Zanubrutinib Targeted therapy

hydrochloride

: Venetoclax |
Chlorambucil |

Idelalisib Combination strategies
e : CAR T-cell therapies
Fludarabine FCR Ofatumumab  |lbrutinib | Duvelisib Noncovalent BTK inhibitors

l l ‘ l l BTK degraders
v v v \ | \ 4 v \ 4 \ 4 v 4 v v

1949 1955 1957 1959 1991 1997 2000 2007 2008 2009 | 2013 2014 2016 2017 2018 2019 2023

Prednisone

PAST PRESENT FUTURE

Tam, Blood Cancer J, 2023 ‘ BHS
“ Belgian Hematology Society




Efficacyvs.toxicity

- In 1stline treatment

FCRi BR - Chl+R - Chl+O

-
® aR FCR
. G-Chl ORR 90-95%
ORR 96% CR 40-44%
R-Chl  orr 77% CR31%  mPFS 55 mo
Chl ORR 65.7% CR 22% mPFS 41,7 mo
CR 7% mMPFS 26,7 mo

ORR 30-50%

-20
CR0-2% Adding Obinutuzumab to Chl has
NIESENMY [ anged OS of unfit and elderly CLL
patients who need treatment

Adding Rituximab to chemotherapy

(FC-B) has changed OS of fit CLL
patients who need treatment




But can/ must we avoi de
long term effects of chemotherapy

Cancer Number

Risk of treatment Secondary hematologic

: AML/myelodysplasia
re' at ed - m y e | 0 I d Myelop)rlolife:/at’i)ve disorder, unclassified
n eo p | aS m S ’) T-acute lymphoblastic leukemia

Mature T-cell lymphoproliferative disorders
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Novel oral CLL agents and mechanism of action
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Typlcal effects of the BCR inhibitors:BTKi& PI3kd
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Anti-apoptotic

proteins
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Bel-w membrane
Bim Bel-X, permeabilization
Puma —
Bid Mcl-1

\ BfI1/A1
_|

v -
Cytochrome C release
Caspase activation

|

Apoptosis

Cell death

% Change from Baseline
E]

% Change from Basel

" 0
i
e I
e 20
3
]
-40
-50% -50%.
g 60
8
-80
-100

Dose (cohort)

Venetoclax mOde Of actlon OB mw omw omm e “' BHS

Belgian Hematology Society

A




BHSqguidelines for CLL treatment front-ine 2024

Front-line treatment CLL 2024

LS S
- e

No advanced or

Advanced or active disease active disease

L

™ ™ o g ™y
Unmutated IGHV &
17p del/TP53 mut Mutated IGHV and FIT WE&S
Mutated IGHV and UNFIT
~ AN 2\ y, L= 7
N ™\ — ™,
Ibrutinib/acalabrutinib/ Ibrutinib/acalabrutinib/ ( Ibrutinib ee
zanubrutinib o= zanubrutinib e Obg-Ven,,
Obg-Ven,, Ob¢-Ven,, I+ Vy, :
lys + Vg, Iy + Vi, Or Consider
h - / FCR <65y clinical trial
BR 2 65y

Red: reimbursed in Belgium 2-2024 \_ Ob, Chl ,, if CIRS >6 J

Janssens et al. B J Hematol 2023
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FD or ocfor CLL with 7P53 aberrations

Normal

L

Abnormal

Be(de| 54 38 30

qarm ; /|
g8 FE(ow Ze 5%

TP53wt  TP53wt | TP53wt  del(17p) TP53  del(17p) TP53 TPS3wt TP53 TP53 Copy neutral LOH
mutation mutation i i {

CLL 8: FCRin 17p del
JEIE 7753 mutation oz i MmPFS 11 mo

mOS 23 mo
[ 10% [ 60% [ 3% |

Prognosis of TP53 mutation only versus del17p +/-TP53 mutation:

3713 pts across 9 clinical trials of the GCLLSG: 336 pts with del17p and/or TP53 mutation
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=
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Bertossi C et al. EHA 2024, plenary abstract S101; Hallek et al. Lancet 2010 “ Belgian Hematology Saciety




FDoroc for TN CLL withP3 aberrations

4 _ N\
CLL8 FCRin 17p del
mMPFS 11 mo
L 1O° 23 mo ) | TPs3aberration & TN CLL N PFS 0s
p N Ibr (four trials)®® 89 4yrs 79% 4yrs 88%
OC BTKinhibitors ELEVATE TN2-® 73 4yrs  T4.8%/76.2%/... 6yrs  68%/72%/53% (=)
4y PFS +75-80% Obg-Acala vs. Acala vs. Obg-Chls | 25/23/25 6yrs  56%/56%/18% mOS  NR/NR/74.9 mos
L 4y OS > 85% ) mPFS 73 mos/NR/17.5 mos
Sequoia Arm C*° 1 3.5yrs 79.5% 3.5yrs 89.5%
- \ Zanu
FD Ven-G or I+V
mPFS around 4-5 yrs Obg-Ven, (CLL14)* 25 4yrs 53% 4yrs  84.5% (entire trial)
S d mPFS 51.9 mos 6yrs 60%
7 ~ Captivate*? 27 4yrs  63% 4yrs  96%
. . . [+V
Will triplets or MRD guided treatments " Syrs 53%
give better outcomes than doublets in Acala: acalabrutinib; Chi: chlorambucil; CLL: chronic lymphocytic leukaemia; Ibr: ibrutinib; I+V: ibrutinib + venetoclax; mo: month; yrs:
CLL with TP53 abberrations ? years; N= number of patients; NR: not reached; Ob: obinutuzumab; Obs-Chly.: obinutuzumab six cycles + chlorambucil twelve cycles;
OS: overall survival; PFS: progression free survival; SS: statistical significant; TN: treatment-naive; Ven: venetoclax;
\, v Zanu: zanubrutinib; =: not statistical significant.

Oncol 2022 ; Al-Sawaf et al. Blood 2024; Wierda WG, et al. ASCO 2024 (Abstract No. 7009 i oral presentation).
Janssens et al. B J Hematol 2023

Belgian Hematology Society

Hallek et al. Lancet 2010; Allan t al. Br J Hematol 2021; Sharman et al. Leukemia 2022, ASH 2022; Tam et al. Lancet “ BHS
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FD or oc for FIT CLL without 723

Fit TN CLL N Median age @ PFS (O]
w E1912 + 529 | 58yrs 3yrs  73%/89% 5yrs 95%/89% (SS)
FCR/Ibr-Rs 5yrs 51%/78%
CLL131944 926 | 61yrs 3yrs 75.5%/80.8%/87.7%/90.5% 0S =
F D CIT/Rs-Ven,/Obs-Ven,,/ 4yrs  62%/70.1%/81.8%/85.5%
Obs-Ib1s.-36-Ven:z mMPFS 59.4 mos/63.4 mos/NR/NR
FLAIR* 771 62 yrs 4yrs 73%/85.6% 4yrs 93%/92.1% (=)
w FCR/Ibrsys-Re mPFS 67 mos/NR
CAPTIVATE*6 1589  60vyrs 4yrs 79% 4yrs 98%
F D I+V Unmutated IGHV 73%
CLL 17 926 pending pending

w or FD  ibrobe-ven, v

CLL: chronic lymphocytic leukaemia; Ibr: ibrutinib; I+V: ibrutinib + venetoclax; mo: month; yrs: years;, N= nhumber of patients; NR: not
reached; Ob: obinutuzumab; Obs-Chly.: obinutuzumab six cycles + chlorambucil twelve cycles; OS: overall survival; PFS: progression free
survival; R: rituximab; SS: statistical significant; TN: treatment-naive; Ven: venetoclax; Zanu: zanubrutinib; =: not statistical significant.

Shanafelt et al. Blood 2022; Furstenau et al. Lancet Oncol 2024; Hillmen et al. Lancet Oncol 2023; Wierda WG, et al. ‘ BHS
ASCO 2024 (Abstract No. 7009 i oral presentation). Janssens et al. B J Hematol 2023 “ Belgian Hematology Society




OoC for FIT CLL with mutated/unmutated N

Overall IGHV mutated — IGHV unmutated
1.0 1.0 o — 0
Ibrutinib—rituximakb Ibrutinib—rituximab Ibrutinib - rituximak
0.8 - 0.8 o 0.8
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=3
o.z _ 0.2 o.z
HR = 0.37, (5% CI: 0.27—-0.51) HR = 0.27, (5% CI: 0.11—-0.62) HR = 0.27, (5% CI: 0.18—-0.41)
P = 0.0001 P = 0.001 P = 0.0001
S—year rates: 78%, 51% S—year rates: 83%, 68% S—year rates: 75%, 33%
0.0 0.0 - 0.0
o 1 2 3 a 5 & 7 o 1 2 3 4 s & 7 o 1 2 3 4 5 & 7
Years Years Years
—
ag frae survival by IGHV Mutated free survival by for IGHV Unmutated
™ M N
%0 T 204
+
80 80
_ T4 _ 70
) £
S £ ooy
i FLAIR ;
e i
1 s B e
3 g
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[} 12 24 £ a8
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136 (5) 115421}
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141 3) 1181}

304 Hazard ratio for progression or death, 0.41 (95% CI, 0.28-061)
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Probability

1.0 4 ——
0.8 4 L
0.6
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P=0.018
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— FCR (18 events/175 cases)
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Number at risk
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Shanafelt et al. Blood 2022; Hillmen et al. Lancet Oncol 2023
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Progression-free survival (36)

Progression-free survival (%)

80+
60+
| — Venetocla-obinutuzumab-brutini
"_ Venetodax-ohinutuzumah mIGVH
0 — Venetodax-ritindmab
— (hemoimmunotherzpy
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0 1 b ¥ 8 0
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CLL 13
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PFS, %
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ulGHV
miGHV

100 A
90 A
80 mIiGHV
70 1
60
Bl CAPTIVATE
40 ulGHV
30 1 5-Year PFS Rate,
20 - % (95% CI)
10 4| ulGHV (n=89) 56 (45-66)
mIGHV (n=66) 80 (68-88)
0 4
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Time, Months
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Furstenau et al. Lancet Oncol 2024; Wierda WG, et al. ASCO 2024 (Abstract No. 7009 i

oral presentation). Janssens et al. B J Hematol 2023

Treatment FIT TN CLL
without a 17p del/TP53 mut

‘ Fit TN CLL

E1912 %
FCR/Ibr-Rs

CLL1g94
CIT/Rs-Veni»/Obs-Ven;,/
Obyg-Ibis.35-Vens.

FLAIR®
FCR/Ibrey-Rs

CAPTIVATE24
14V

CLL17
Ibr/Obg-Ven:; /1+V

N

529

926

m

159

926

Median age

58yrs

61 yrs

62 yrs

60yrs

PFS

73%/89%
51%/78%

3yrs
5yrs
3yrs  75.5%/80.8%/87.7%/90.5%
4yrs  62%/70.1%/81.8%/85.5%

mPFS 59.4 mos/63.4 mos/NR/NR

4yrs  73%/85.6%
mPFS 67 mos/NR

dyrs 79%
Unmutated IGHV 73%

pending

FD for FIT CLL with mutated/unmutated IG VH

0s

5yrs 95%/89% (SS)

0s=

4yrs 98%/92:1% (5)

4yrs 98%

pending

CLL: chronic lymphocytic leukaemia; lbr: ibrutinib; I+V: ibrutinib + venetockax; mo: month; yrs: years; N=number of patients; NR: not

reached; Ob:

survival; R: rituximab; SS: statistical significant; TN:

six cycles +

ive; Ven: venetoclax; Zanu:

twelve cycles; OS: overall survival: PFS: progression free
ib; =: not statistical significant.
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FD or ©C for UNFIT CLL without 7753

oC
oC

oC
FD

oC _

75%

FD

758WA0L% o\ < 85.8%85% (=)
o 43 BHS

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




