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Epidemiology

UsS 4.2/100000 persotyears medianage 71y
The Netherlands  3.8/100000 persotyears
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CLL : most common form of adultleukemiain
the western world

CML

4%
CLL_ \
)

mALLeAML s CLL®CML " NHL mHo = MM

http://seer.cancer.govGEER 2003009



http://seer.cancer.gov/

Incidence of subtypes of lymphoid neoplasms in Belgium
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Special Report

iwCLL guidelines for diagnosis, indications for
treatment, response assessment, and supportive
management of CLL

Michael Hallek,'? Bruce D. Cheson,’® Daniel Catovsky,* Federico Caligaris-Cappio,® Guillermo Dighiero,® Hartmut Dohner,” 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'®

Hallek et al., Blood 2018



How to diagnose and stage CLL?

® )

linical data
Personal history:
most asymptomati¢ only 5% reveal Bymptoms

Clinical examination
\_ 25% lymphadenopathies, 15% organomegalyj

Blood examination

Bonemarrow/threphine?

Histopathologyymphnode ?

Imaging ?



DIAGNOSIS OF CLL:

X
MORPHOLOGY BLOOD SMEAR [ * %

£

' PR My R ms T nd, s P g S & CLL cell characterictics:
:?:;:‘ °,;.-o' ”" -"cc e b A ‘:-‘:‘ ! small
...'.'0,. "'. .° 3 :'; o eics St ":_d' y .f mature
o s S i o e :‘ > ? Ll narrow border of cytoplasm
. B Sy i3 dense nucleus with partially
W GBSl AT - o\ e T aggregated chromatin
st o i A T B SR, no discernible nucleoli

- Gumprecht nuclear shadows or

. Nt smudge cells
B, Certain % of larger or atypical cells

¥y 4 or prolymphocytes (<55%)
s ¢ :

. Microscopy blood smear :

P 0% easy, rapid and inexpensive

Hallek et al., Blood 2018



DIAGNOSIS CLL:
IMMUNOPHENOTYPE

Catovsky " 2022, Matutes of Moreau score

CLLscore > 3/5

CD5 positive
CD19, CD23  positive
CD20, CD79b low expression

CD23

oy SIG, k of | low expression
Gose FMC7 negative
® co
- rvicy CLL 4 ab/5
. B-PLL 0a1/5
HC 0als
o FL, SLVL, MCL 0az/5

Moreau, Am J Pathol 1997



DIAGNOSIS CLL: IMMUNOPHENOTYP&nhno 2020

Immunophenotype of CLL: ERIC & ESCCA Harmonisation Project

“Required” diagnostic markers

0 _ cos2 e e CD5 Positive >20%
e CD19 Positive >95%
e CD20 Weak
e CD23 Positive >20%
¢ sIG, k or A Weak

“Recommended” markers to refine diagnosis in
A o7 borderline cases

FMC? e CD43 Positive >20%

CD43 e CD/79b Weak
| « D81 Weak
N e CD200 Positive >20%
e CD10 Negative <20%
e BROR1 Positive >20%
© nv Roche sa Rawston et al, Cytometry B Clin Cytom 2018



DIAGNOSIS CLL:
MARROW EXAMINATION

Bone marrow aspirate
+ biopsy

+ immunophenotyping
+ genetics

Fordiagnosis or stagin@CLL'No

Unexplained cytopenigdisease
related, auto -immune, drug
related) Yes

Confirmingcomplete remission
after treatment in clinical trialsYes

=2 / e w i’ .
Hallek et al., Blood 2018
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DlAG NOSIS CLL Outsite clinical trials:

Abdominal ultrasound: popular, clinician dependent

I MAG I NG CT scans before the start of venetoclax

diological i igati ded f NI I .
Radiologica mvesggazt;ggan;éjee ed for In clinical trials:
response evaluatl(I;ri]chhorst et al., Blood 2011 CT CheSt’ abdom en and peIVIS

before start and at the end of treatment

Positron emissiontomography scan

Pre - and posttreatment CT should be considered for .
patients treated with more intensive therapies . NOt userII N CLL,
There isno role for routine surveillance CT in . ] ]
asymptomatic  patients _posttreatment. except when Richter transformation is suspected

Oscieret al, Br Haemato| 2012
Guidelineson diagnosisinvestigationandmanagement of CL

Hallek et al., Blood 2018




PEFCT in CLL
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Courtesy Prof. Ann Janssens, UZ Leuven



DIAGNOSIS CLL:
LYMPH NODE BIOPSY

Lymphnodebiopsyonly necessaryn case oflifficult diagnosis
Necessaryo establisnthe diagnosis of Richtéransformation

Sty
SRR

Hallek et al., Blood 2018



Def I nit

I Monoclonal
Bcelllymphocytosig

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

Low-count MBL (<5001):
no follow-up, noprogression

High-count MBL: 5005000/

TissuebasedMVIBL:
SLlwith Lh<1.5cm on Candno
proliferationcenters

If <5000/, butcytopeniadueto BM
infiltration, diagnosis of Cldanbe made
(Hallek 2018)

ClonaBcells
< 5000M

High-countMBL

SLL/CLL
with need of treatment

Halleket al. Blood 2018

Swerdlowet al. The 2016evisionof the WHQClassificatiorof lymphoidneoplasmsBlood 2016

SmallLymphocytic

Lymphoma

ClonaBcells
< 5000M

Lymph
adenopathies

Organomegaly
+/-

Cytopeniaueto
marrowinfiltration

~N

Constitutional
symptoms

+/-

Chronic
Lymphocytic
Leukemia

ClonalB cells
> 5000/

Lymph
adenopathies

+/-

Organomegaly
+-

Cytopeniaueto
marrowinfiltration

+/-

Ve

~N

Constitutional
symptoms

+/-




Lymphoma Cl assifications

Genotypeen - :
Morfology | ‘ Phenotype | ‘ Molecular biology Clinical Picture

REVIEW ARTICLE OPEN (Rt iz

LYMPHOMA SPECIAL REPORT | SEPTEMBER 15, 2022

The 5th edition of the World Health Organization Classification The International Consensus Classification of Mature Lymphoid Neoplasms: a
of Haematolymphoid Tumours: Lymphoid Neoplasms report from the Clinical Advisory Committee

Rita Alaggio(®’, Catalina Amador (7, loannis Anagnostopoulos (37 Ayoma D. Attygalle (3%, Iguaracyra Barreto de Oliveira Araujo®, : Lo o Elias Campo, Elaine S. Jaffe, James R. Cook, Leticia Quintanilla-Martinez, Steven H. Swerdlow, Kenneth C. Anderson, Pierre Brousset,
Emilio Berti ®°, Govind Bhagat®’, Anita Maria Borges®, Daniel Boyer @°, Mariarita Calaminici @™, Amy Chadbum®™', - c Lorenzo Cerroni, Laurence de Leval, Stefan Dirnhofer, Ahmet Dogan, Andrew L. Feldman, Falko Fend, Jonathan W. Friedberg,
John K. C. Chan(®", Wah Cheuk(®", Wee-Joo Chng(®"*, John K. Choi(® ", Shih-Sung Chuang(»'*, Sarah E. Coupland (', \ - Phili Gaulard, Paolo Ghia, St M. H itz Reb L. Ki Gilles Sall ] 5 Mi I JohnE. S St BT
Magdalena Czader "7, Sandeep 5. Dave ', Daphne de Jong %, Ming-Qing Du(®%, Kojo S. Elenitoba-Johnson (7, ilippe Gaulard, Paolo Ghia, Steven M. Horwitz, Rebecca L. King, Gilles Salles, Jesus San-Miguel, John F. Seymour, Steven P. Treon,
Judith Ferry(5**™, Julia Geyer(3)"", Dita Gratzinger(®™*, Joan Guitart(%**, Sumeet Gujral (3, Marian Harris (5%, l N e Julie M. Vose, Emanuele Zucca, Ranjana Advani, Stephen Ansell, Wing-Yan Au, Carlos Barrionuevo, Leif Bergsagel, Wing C. Chan,
Chlist::lerl‘- Harris&;r; 2’.sSh>rlvia Hamc‘;:m JI: Andrleas Hoch:;a:: z:;ch'Jttsf M. Jan':enm “’.h:ennosuke I;-:mbli;- \:emer Kempfn”- - Jeffrey I. Cohen, Francesco d’Amore, Andrew Davies, Brunangelo Falini, Irene M. Ghobrial, John R. Goodlad, John G. Gribben,
Joseph Khoury , Hiroshi Kimura . Wolfram Klapper . Alexandra E. Kovac » Shaji Kumar , Alexander J. Lazar . 7 : : _ ; : f :
Stefano Lazzi (™, Lorenzo Leoncini (3%, Nelson Leung (3%, Vasiliki Leventaki ®*', Xiao-Qiu Li®*, Megan S. Lim 7", 4 Eric D. Hsi, Brad S. Kahl, Won Seog K\.m, Shaj\ Kumar, Arm S. LaCas.ce, Caml\l\e Laurerjt, Georg Lenz, John P. Leonar.d, Michael P. Link,
Wei-Ping Liu®*, Abner Louissaint Jr. (9%, Andrea Marcogliese (5%, L. Jeffrey Medeiros (5*%, Michael Michal (5, \ Armando Lopez-Guillerme, Maria Victoria Mateos, Elizabeth Macintyre, Ari M. Melnick, Franck Morschhauser, Shigeo Nakamura,
Roberto N. Mirandaﬂ * Christina Mitneldorfn “ Santiago Montes-Moreno 2, \;'Vsilliam Morice: ":;galenli_na Nardi Jl Marina Narbaitz, Astrid Pavlovsky, Stefano A. Pileri, Miguel Piris, Barbara Pro, Vincent Rajkumar, Steven T. Rosen, Birgitta Sander,
Kikkeri N. Naresh @, Yasodha Natkunam @, Siok-Bian Ng@™, liske Oschlies@® ", German Ot @™ =, Marie Parrens@™, < s Laurie Sehn, Margaret A. Shipp, Sonali M. Smith, Louis M. Staudt, Catherine Thieblemont, Thomas Tousseyn, Wyndham H. Wilson,
Melissa Pulitzer ™, 5. Vincent Rajkumar (', Andrew C. Rawstron %, Karen Rech()*", Andreas Rosenwald (*, Jonathan Said (0™, N — ) ) . R ) i ) X .

Clémentine Sarkozy(5*, Shahin Sayed (5°, Caner Saygin(5°, Anna Schuh (", William Sewell (%, Reiner Siebert(3°2=, S~— Tadashi Yoshino, Pier-Luigi Zinzani, Martin Dreyling, David W. Scott, Jane N. Winter, Andrew D. Zelenetz

Aliyah R. Sohani(®¥, Reuben Tooze (", Alexandra Traverse-Glehen (5**, Francisco Vega(3*®, Beatrice Vergier (5%,

Ashutosh D. Wechalekar (3, Brent Wood™, Luc Xerri(3®" and Wenbin Xiao (** '.) Check for updates

© The Author(s) 2022
Blood (2022) 140 (11): 1229-1253.

AlaggioR et al. Leukemia. 2022;36:172048; Campo E et aBlood.2022;140(11):1229 253




Comparison mature Bcell lymphomas

MBL-CLL-BPLL
WHO 4th WHO 5th ICC 2022

“

—
—_—

B
44

»

Monoclonal Bcell lymphocytosis Monoclonal Bcell lymphocytosis Monoclonal Bcell lymphocytosis

- Lowcount or clonal Rell
- CLkype (low and high count) expansion - CLktype (low and high count)
- CLL/Sl:type
- Non-CLHype - Non-CLHype
: - Non-CLL/Sl:type :
- Atypical Cliype - Atypical ClLiype

Chronic lymphocytic leukemia /smal Chronic lymphocytic leukemia/small Chronic lymphocytic leukemia /smal
lymphocytic lymphoma lymphocytic lymphoma lymphocytic lymphoma

Entity deleted (r ed Spleniedsll
B-cell prolymphocytic leukemia lymphomal/leuk Winlgelnllalzhll B-cell prolymphocytic leukemia
nucleoli)

AlaggioR et al. Leukemia. 2022;36:172048; Campo E et aBlood.2022;140(11):1229 253
Falini et al. Leukemia 2023




Clinicalcourse CLL ishighly variable

A Canwe predictclinicalcourse?

1/3 requires, '\
WBinever e A Canwe predictoverall
TEQUIFES afteran survival?

eatment indolent \

. phase

A Canwe predicttreatment

response?
1/3 progressive

from the onsetwith = . .
e e TR TR LT T A Canwe predictduration of

treatment g response?

Dighiercet al, AmSodHematolEdud’rogram 2005¢alleet al, BJH 2019



Clinical staging systemspredict outcome

Stagingsystem Clinicalfeatures Mediansurvival
Labresults
0 lymphocytosis 107 150m
low risk \
= M lymphadenopathy ... 71-
4 intermediaterisk splenomegaly i 9 101m
-V anemia = . 19m |
high risk thrombocytopenia RO S S
Ral & Binet
A <3 areasof nl
lymphadenopathies -\ Only blood results
© B >3 areasof 1\ \H 7y and
M lymphadenopathies - | * %\ clinical examination
234 : ) Bt A ST | I
C anemia i _ i —2y necessary:.
thrombocytopenia

Rai et al. Blood 1975 & 1983inetet al. Cancer 1981
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Phlug blood, 2014

Rai et al. Blood 1975 & 198inetet al. Cancer 1981




Lymphocyte doubling time:
< or > 12months and mOS

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

CLL database UZ Ghent till 2005



|IGVH mutational status

Remainsstable over time
Unmutatedy Iifggiationwith germline
Mutated: >2%variationwith germline

proliferation

DNAsequencings expensive technicallydemanding not widely

available °
Searchor surrogatemarkers inthe past (CD38, ZAPn ¥ [/ 5|n d ofi% CXCL12
Stromal cell/
nurselike cell )
(E) —+ mutated/GHV median TTFT = hed - : — : : :
o\ G e T vt () oo e ustmemanit- e [ Reimbursedestin Belgium
80 = 80 from 01-03-2023
'8 70 70 = f
5 60- 2 60- _ I _
R 2 active/ advanceddisease
3 6] P <0-0001; HR = 3-8 & 1 and
13 i T
i iy PO R R AR no 17p del/TP53nutation
0 5 10 15 20 25 30 0 5 10 15 20 25 30 N
Time to first treatment (years) Overall survival (years) (O nly once!! )

Peppertal. Br HaematoR011



Conventionakaryotyping

w Clonalaberrations in only 40-50%
w Better outcome if no vsclonal aberrations
w Better outcome if singlevscomplexaberrations

J
.' ;‘.' FISH 100 N= 325 untreated patients l?qde‘mun
Sl 13q14deletion . s
GENETIC j ©rrisomyl2 .
wllg22deletion A oo
ABERRATIONS wl7pl3deletion e y
g Ny Conventionakaryotypingwith novelculture technigues
&P - Clonalaberrationsin 80%
- Worse outcome if translocations or complexkaryotype ( definition of complex ?)
y,

Nextgenerationsequencing

- T3, ATM
-NOTCH1, SF3B1, BIRC3

Cumulativeprobabty of 05 (%)

JulliussorG et al. N EngMed 1990,D6hneH et al. N EngMed 2000, HaferlachC et alLeukemi&007 ,Gaidancet al. Clinlnvest2012




At diagnosis

Chemorefractory

w13ql4 50%
w+12 15%
WATM 15%
wP53 5-10%
wWNOTCH1  10%
wSF3B1 5-10%
wBIRC3 4%
wMYDS88 3-5%

wl13gl4
w+12

WATM
w P53

wNOTCH1
wSF3B1
wBIRC3

50%
15%

25%
40%

25%
25%
25%

Clonal
evolution

Reimbursed tests:

0ST2NE adl N
new treatment
(Re)test 17p del /TP53

mut
(FISHNGS)




Challengesin CLL

Decreased A Infections
IaaltlaEiEElie Y A Autoimmunecytopenias

A Prolymphoidr

Transformation _
A Richter T

Advanced/ Active
disease

Primary
secondary A Hematological

malignancies A Solid T



Impaired

V4

€ immune health in CLL: infections

Causes of death: CLL: n=1143: 20024

infections

Watch and wait 4

MBL (<5000 B-cells/mL)

‘W.E?

CLL (5000 B-cells/mL)

Treatment

“ 8 Immune status
» Not well defined

I Infection risk

* & Immune status

+ Hypogammaglobulinemia
Complement function|
Normal B-cell proliferation |

*% Immune status
BTK inhibitors

« T-cell function ||
« Th-cell expansion |

DC function) « Normal B-cell function}
» Increased risk, not NK cytotoxicity | « NK function |
well defined but CD8" T-cell proliferation and » Monocyte function |
including viral, cytotoxicity | « Macrophage function |

fungal and
bacterial infections

« Treg accumulation and
function|

Neutrophil function )
and pro-tumor effect |
Monocyte function |
and pro-tumor effect |

@ Infection risk

BCL-2 inhibitors
« Neutropenia
PI3K inhibitors
« T-cell function
« Neutrophil function |
« Macrophage function|
Purine Analogues
« CD4* T-cell count|
« Neutropenia

o Increased risk » Macrophage function|

» Streptococcus pneumonia « Hypogammaglobulinemia
» Haemophilus influenza Alkylating agents

« Viral infections « T-cell count)

« Neutropenia
Monoclonal antibodies

« Neutropenia
« Leukocytopenia
CD4"* T-cell count|

Adverse Events
Incl. Infections

8% Immune dysfunctions Infections

Infections

other

cancers
19%

comorbidities
27%

CLL progression
46%

gl

% -

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

Healthy*

MBL Untreated CLL

Antibody titres in different groups

[l Abundant (> 40 000 AUMmL) [ sufficient (> 1831 AUImL)

CR and off treatment.

Recent BTKI

[ ] insufficient (< 1831 AUmL) [ None (< 21 AumL)

Recent Bcl-2i Total CLL

Recent: < | year, CR:complete remission after any treatment (most chemo-immunotherapy), BTKi: Bruton's Tyrosine Kinase inhibitor treatment (e.g. ibrutinib), Bel-2i: Bcl-2 inhibitor

treatment (e.g. venetoclax); * healthy group data derived from 1272 healthcare workers in Japan (4).

Monocyte count)
Macrophage count |
Eosinophil count|

S Infection risk

BTK inhibitors

« Aspergillus

« Cryptococcus

* Pneumocystis jirovecii
BCL-2 inhibitors

» Aspergillus pneumonia

» Herpes pharyngitis

» Candida esophagitis
PI3K inhibitors

» Streptococcus pneumonia
Purine Analogues

* Ppeumocystis jirovecii

« Listeria monocytogenes

* Mycobacteria

* CMV

* Herpes
Alkylating agents

« Atypical mycobacteriosis
Monoclonal antibodies
Sepsis
pneumonia multifocal
encephalitis
Pneumonia
Herpes simplex
Pneumocystis jirovecii
CMV
Aspergillosis
Listeria meningitis

Herpes zoster

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




Impaired
€ immune health in CLL: autoimmunity

AIHA +/- 7_15% S i VGenetlcbackgroru;;(rjm 77

I Wi

PN (HLAdlinkage, IGHV, CTLA-4, LT-a, cytokine gene polymorphisms)

ITP +- 1-5% L e

Autoimmunity = breakdown of both central and

PRCA Al N < 1% 4 peripheral self-tolerance

' ', FrrBiBly

Molecular mimicry Emergence of Generation of Immune ,
forbidden clones neoantigens dysregulation ~

Failure—> Treat CLL | POIVCIOW

CR — AIC =Treat ITP/AIHA= Failure— Treat CLL

CLL requiring ,// . Infections I Hematologic
J mmune- treatinents
therapy \ deficiencies l Neoplasms $

CLL inactive » AIC —-=Treat [TPMIH.&\

<CR — AIC> ClL-oriented
treatment * P q
Active CLL+AIC » CLL-oriented :}5 Q
treatment ‘

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




Histologic transformation to aggressivelarge cell
lymhoma
e

érapid growing n&e at [ ¢ re)biopsy if mass is A

B-symptoms :
Hiéh 'f_DH accessible
High Calcium ‘ to confirm or rule out
Decrease in PS transformation

\

Less than expected response to therapy ') \ J




Richter transformation
é incidence & outcome &treatment

+ -
PET/CT-tailored Manage as
biopsy CLL

Clonally
unrelated

Confirm diagnosis

Clonally related

\_» Manage as
de novo DLBCL

o2
=
@
s
s
[
©
s
©
g
®
(=]

RS,
stage IV

. s Clinical trial
5. (data from the GCLLSG trials) preme ey Ui S
S ol or NA-based combo ' b
% at 5y 2% wl oS 1__-..-. or CAR T-cell felexiun
E . | s u HL
3 o4 a.t 10y 5% | g \ o
3 " Fit with Fit without
at 20y 16% 4 ._ § donor / \ donor
= =
N “1 D Auto-SCT or
i - L LI RIC allo-SCT i
0, r{.}
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 162 204 ,'C """""""
Time to Event [RT] (months) QR s -

AkSawaf etal. Leukemia 2021 Condolucci et al. Front Oncol 2022



Risk factors for SPM Iin CLL: x 2

Host-related factors

4 Advantage age

@ Male sex

@ Ethnicity

@ Behavior(i.e. smoking)

@ Infectious factors(i.e.
Helicobacter pylori, HIV/AIDS)
4 Genetic predisposition

Second malignancies
in non-Hodgkin
lymphoma

Disease-related factors

4 Pathological subtype
# Clinical staging

4 Immune dysfunction
4 Clonal hematopoiesis

Treatment-related factors

4 Chemotherapy(i.e. Alkylating
agent, Bendamustine,
Fludarabine)

4 Radiotherapy

¢ HDT-ASCT

4 Novel targeted agents(i.e.
BTK inhibitors, Bcl-2 inhibitors)

0
°‘T/<"/\,cl
NH kl

§\m//
/W}W r

High rates of skin ca
due to disease related
immune impairment

Cumulative Incidence NMSC Secondary Invasive
Rate % (95% ClI) Malignancy (Excluding
NMSC)
6 month 3.2 (2.x4.7) 1.0 (0.52.1)
1 year 7.4 (5.69.5) 1.9 (1.£3.2)
2 year 11.4 (9.214.0) 4.5 (3.%6.3)
3 year 15.4 (12.¢18.3) 7.1 (5.39.3)
4 year 19.0 (15.922.4) 8.9 (6.%11.5)
5 year 22.9 (19.@26.9) 10.8 (8.@14.0)

Table 1. Frequency of second malignancy in low grade LPD in select studies incorporating purine analogue based therapy.

Untreated  Median Median Large cell
Vs pricr follow-up  t-MDS/AML  transformation Solid NMSC
Diseasa Regimen AR disease  treatments  [years) (%) (%a) Cancer (%) (%)
Morrison etal. (111 CLL F+Chlorambucil  Untreated N/ 42 i5 NR NR NR
Thompson et al. [21]  CLL FCR Untreated WA 128 47 a0 17 93
Fischer et al. [22] CLL FCR ws FC Untreated MR 59 15 41 5.7 NR
Badoux et al. [23] CLL FCR RR 1 16 30 42 MR NR
Benjamini et al. [24] CLL FCR - based Untreated MR 44 51 9.0 59 90
Short et al. (26] CLL FCR3 Untreated MR 97 N 50 5.0 NR
Kutsch et al. [28] CLL FCR vs ER Untreated MR 4 32w 07 1E8ws 19 93wvs72 57w 50
Cancer Type | Observed Expected SIR 95% ClI
Overall 64 28.62 2.2 1.7¢2.9
Lung 14 4.07 34 1.9¢5.8
Prostate 9 6.66 1.4 0.6¢2.6
Melanoma 7 1.31 5.3 2.2c11
Bladder 5 1.34 3.7 1.2¢8.7
Kidney 3 1.03 29 0.6¢8.5
MDS/AML 4 0.75 53 1.5¢13.7
Breast 3 2.32 13 0.3¢3.8
Merkel Cell 3 0.04 75 15.5¢219.2
Carcinoma
Non- 2 1.19 1.7 0.2¢6.1
I 2RIATAYQa
lymphoma
Esophageal 2 0.3 6.7 0.8¢24.1
Salivary glang 2 0.07 28.6 3.5¢103.2

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




Treatment of active or advanced disease




INDICATIONS FOR TREATMENT
«primary = second line decisions»  WHEN"

" AStage Rai 3-4 or Binet C
High tumorload ege Bal4oreins J Advanced
disease
ALymphocyte doubling time of less than 6m
. AMassive (>6 cm below costal margin) or progressive or
Dlsease symptomatic splenomegaly
. AMassive (>10cm) or progressive or symptomatic
progreSSK)n lymphadenopathy
AProgressive marrow failure leading to cytopenia
ASymptomtic/ functional extranodal disease (skin,lung, kidney, spine, &) j
Auto-immune Active disease
AAIHA, AITP, PRCA poorly responsive to corticosteroids
problems )
s A10% weight loss in 6m
Diseasaelated AFatiques (PS>12)
AFever>38 ° C for >2w without infection
problems s )

Hallek et al., Blood018



No active

noadvanced |SSZ WaitandSee
disease

o

Anno 2023: Guidelinmeedno change!

No OS benefit for

ChI(P) vs. W & S

Fvs. W&S
FCRvs.W&S
lbrvs. W & S

Median followup 31 mo

J

49% of CLpatientsuntreated 11y after diagnosis

W & S doesot compromizeOSand sparegatients from the toxicities of

chemotherapy

Langerbeins et al. Blood 2022

* Trowtmorr-rane
o Apyoptoraeic Dret asge A
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First line treatment

ada U:[I @Ww

Valuable & available agents to treat CLL in Belgium

(

~N

\ ("

Chlorambucil
Il‘ Chemotherapy Fludarabine
L ) Bendamustine )
+ antiCD20 Rituximab

monoclonalantibodies

1

Obinutuzumab

\_
-

Novelagents

M

\_

J
N

Y4

AN

Ibrutinib/Acalabrutinib
Venetoclax




Efficacyvs.toxicity in 1Stline treatment

AES93%
AESs84%

AES/3%

AES55% .
0 . .

AES50%

@® FCR

BR ORR 9®5%
GChI ORR 96% CR 4044%
CR22%
Chl ORR 65.7% mPE6.7 mo mPF31,7 mo
CR 7%
ORR30-50% MPF36,3mo

CR 2%
WS  AddingObinutuzumatto Chlhaschanged

AddingRituximabto chemotherapy(FCB)
OS ofunfit andelderly CLLpatientswho haschangedOS of fit CLpatients who need

_ needtreatment I treatment l



But can/ must we avol
long term effects of chemotherapy

Cancer Number |
Risk of treatmentelated  seconany nemaoogie @ 3 o | Cumulative incidence of death ‘
. myelodysplasia L
-myeIOId neopla‘sm§ Myeloproliferative disorder, unclassified 1 — (Other cancers
T-acute lymphoblastic leukemia 1 | © am= CLL
Mature TFcell lymphoproliferative disorders 3 | o N s Rmer
RT
Risk of Richter ? ot e e : S |2 o ‘
Burkitt lymphoma 8 /0 1 E o
Solid tumors
Non-melanoma skin cancer 28 E ﬂ' _
. . rostate o
Risk ofsolid tumors? e et .
Melanoma 4 o
Lung cancer 3 (=] .
NE=e{0]0) Ovarian cancer @ 3
enal cell carcinoma
Treatedwith FCR as 1stline Sapma,ythymid cancer i g _
M ed | anageS?y II\E/ISolr()hlageltl':ltluadenocarcinoma i I | | |
25% >65y Brain tumor 1 lJ 5 1[] 15
Colorectal cancer 1
M follow-up 12,4y o 5 This B

Thompson et al, Blood 2016



Novel oral CLL agents andmechanism of action




Typicaleffectsof the BCR inhibitors:BTKi& PI3Kd

=

— U

e | Redistribution -
B ) - Decrease
lymphocytosis .
- In lymphnodes
5
¥

" H“"*-_____._-_‘_‘_‘_-_‘_

s ] - 10 . 5 5 ¥
0 1 2 L 4 5 L] r - o g 1% ¥ 1 - 3 & 1 LF] T B o 1@ 1
5t tn gl Floer

D'Ernen S, et al.l'a SPD = swm of products of lvorgph node dirmension. — %change in tumor burden

12 140 50

:
L= EE T — = 25
S 11 T T : i -25
E s o § :
L " --F . o Homoglobin ué E -50
= w7 Alatedats 7]
£ .Y Increasen Hbandplatelets — +"= © £
Stardard error mizan
g : . 1 : - T T T 4 -100
1 2 3 4 = 5 7 a o 11 11 12 14 164 16 20 22 24

Bazaing 4




Anti-apoptotic
proteins

.  paz Mitochondrialouter
Bol-w membrane
Bim tden SR N permeabilization
Puma — i A
Bid M1 [l Noxa

\ Bf1/A1

|

Apoptosis

CytochromeC release
Caspasactivation

\

J
i
o
/
J
v
>

Celldeath

Bohemaiit I

% Change from Baseline

Venetoclax: mode of action .M




17p deletion/ 7P53mutation in CLL

CLL8 FCR
MmPF3.7p del: 11 mo
mOSL7p del: 23 mo

BeforeFCR

mOS 17p del: 32mo

100
— 80 N =i
X
s 13q deletion T
c Ll
s 60+ B os0q
c L____ g |
a | g
8 40 - . 5 40
12gt g

_§ : 11q deletion g tsomy e
(¢ 1 .
% 204 I Normal 20 T ingle

: 1o+ _}4::_1:-'

I . e P-illg-f+ 1271 3q

17p deletion ol —— T
0 —1 T T T T T T & 4 1= 158 24 Jo e 42 45 o4 an &5
O 24 48 72 96 120 144 168 Time sirce rarndomisation [maonthes)

Mos

Dohneretal. N Engl J Med 2000; Hallek etal, Lancet, 2010




17p deletion/ 7P53mutationin CLL treated asfirstdine with BTK
inhibitors

Acalabrutinib: 4y PFS 75%

(A)
100 -
2 901
T 807 100 4 |
m ° 80 76% | Median PFS: NR
§ o € oo del(17p) and/or TP53 mutations 755 | W—t—-—
£ o — < Median PFS: NR
2 o Ibrutinib £ o] —At0 I
4y PFS 79% —A 18%
101 209 —0+Clb ,
———— IMedian PFS: 17.5 mo
O 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 0_

Months
Patients atrisk 89 86 82 79 75 66 60 49 39 33 29 28 20 16 5 5 O

0 3 6 9 L 15 18 21 2 27 30 33 3% 3 4 45 48 51 5S4 57 %9

(B) 100+
90- :
SO_M Pooled analysis: 4-year follow-up
§ 601 PCYC-1122e RESONATE- .
>
3 - (NIH study) 2 iLLUMINATE ECOG1912
T 401 . .
g L Ibrutinib N 34 11 18 26
o
207 4y OS 88% Regimen lbr lbr Ibr + Obinu Ibr + Ritux
10 ~ V |
or—T—T——T—T—T—T——T——T 77T T Pati del(17p)/ TP53mut del(17p)/ TP53mut
O 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 atients TP53mut TP53mut
Months

Allan t al. Br 3 Hematol 2021 Sharman etal, ASCO 2021. abstract 7509




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

CLL14; PFS VenO vs OClb by del(17p)/TP53™ status (absent/present)
(median follow-up: 65.4 months)

Time on VenO 48-mo PES

80
VenO, absent (n=184)
| mPFS: NR
—~ 60~ X 1ot
S . = Ven G
o T o e e VenO, present (n=25) 0
[T
& 3 S02%77 | oret49mo 4y PFS 54%
10 f I Lol -
""""" ., 39% o e
] : OClb, absent (n=184)
" I mPFS: 38.9 mo
20- o male gy
214% \_ _ _ o _
EoT ! OClb, present (n=24)
* | mPFS: 19.8 mo
0 I | | T | T T ] T | | T

0 6 12 18 24 30 36 42 48 54 60 66 72

K Months j

Al Sawaf et al. EHA 2022, abstract S148




Frontline treatment CLL 2023

Advanced or active disease

~

-

J

17p del/p53 mut

\

J

4 )

Unmutated IGVH
Mutated IGVH and unfit

- J

4 )

Mutated IGVH ando
FIT

- J

\_

Ibrutinib/
Acalabrutinib
Ohbs-Ven,

~

J

Rood: terugbetaald in Belgié

Consider
clinicaltrial




PFS by IGHV Mutation

L

Outcome with Chl, CIT, BTKi, venetocla: *
accordingto IGVH in CLL

] CLL14, unfit,”™
elderly

20+ == Venetociax » obinutuzumab and /GHV unmutated
smw Venetoclax » obinutuzumab and /GHV mutated
s Chlorambucil + obinutuzumab and IGMV unmutated
ww Chiorambucil « obinutuzumab and IGHV mutated
(!\ ) L} | 1 1 LI 1 ) )
12 18 24 30 36 42 a8 54 60
Mo

ELEVATE TN, unfit, elderly

CLL10, fit Resonate 2, unfielderly

i PFS With Mutated vs Unmutated IGHV
-i —— IL-. ++ — - L'_E Er?u)i
2 5 IGVH . B1%
E J m ut 1 62%
| i
PFS med mo w : ——
FCRIGHV™'  NR : —
BR lcwm 68,9 EI Hmﬁ[}:’ —r T rr 11 T .‘.».:.“ --------- T
E (Horambod|, mtated Y e3emsy 8 2 & O A ,
g 4 £5 PR ——— ]
FCR IGHV ™ 43,0 T Wdam B W8 W1 | R = s
] I s L ; i
E - I R ; IGVH T7%
o I !
BRIGHV ™' 339 h - unmut .
0.0 :E: E4ﬂ.—
T ») 1~ “1 g T~ p— "  —
2 M b An « n L) % L1} .'- 1 T 1 f T T - . - - i - - :I T :l : '|I T r. .l. .ll ,l- : '. ||||||||||||
Tiew ta Evant IBFR) fmanthal I T I T P ¥ | N A - ——— Manth

Peppert al. Br HaematoR011; Barr et al. ASCO 2021Salwafet al. EHA 202XKutsch et al. HemaSphere 2020 Sg‘af[rmir;ggzl’ ASCO 2021.
abstrac




Outcome CLLwith BTK inhibitorsvs. FCR or BR
according IGVH

/

IR vs. FCR
Fit<70y

\

| vs. IR vs. BR
Unfit> 65y

~

J

Overall

IGHV Unmutated

IGHV Mutated

104 10 1
3 8 4 ———
& 0] & °]
u HR: 0.39 {95% Cl: 0.26-0.57) w HR: 0.28 (95% Cl: 0.17-0.48) HR: 0.42 (95% Cl: 0.16-1.16)
a 41 p<o001 a 41 p<ooo P=.036
3-yr rates: 89% vs 71% 3-yr rates: 89%, 65% 3-yr rates: 88%, 82%
21 _ FcR (52 events/175 cases) 24 — FCR(29 events/71 cases) — FCR (8 events/ 44 cases)
— IR (58 events/354 cases) = IR (36 events/210 cases) = IR {10 events/70 cases)
0 T T T T 0 T T T L]
0 1 2 3 4 5 0 1 2 3 4 0 1 2 3 4 5
Yrs Yrs Yrs
Shanafeltetal. N EngJ Med 2018
100 Overall 101 Unmutated IGHV 10 Mutated IGHV
80 2o Qe 08
o o
- s -
g >.06 © 0.6
& 401 2 0.4 4 o 0.4
— Ibrutinib 4 — Ibrutinib 8 — Ibrutinib
20{  — lbrutinib + R & 02 — ibrutinib+R 202 —ibrutinib+R
— BR — BR —BR
f——————————7 7 +r - - - - o+ - -
0 6 12 18 2% 30 3% & 48532 D 6 12 18 24 30 36 42 485 0 6 12 18 24 30 36 42 4852

Woyach etal. N Eng J Med 2018
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Outcome CLLwith BTK inhibitors vs. FCR or BR
according IGVH

Overall

IGHV Unmutated

10+
4 ) ..
IR vs. FCR T 6
Fit<7 w HR: 0.39 (95% Cl: 0.26-0.57) HR: 0.28 (95% Cl: 0.17-0.48)
0 y a 41 p<oo01 > 41 p<ooo1
3-yr rates: 89% vs 71% 3-yr rates: 89%, 65%
K / 291 — FCR(52 events/175 cases) 21 — FCR(29 events/71 cases)
— IR (58 events/354 cases) = IR (36 events/210 cases)
0 1 2 4
Yrs
Shanafeltetal. N EngJ Med 2018
/ \ 100 overall Unmutated IGHV
80 & 0.8
o
| vs. IR vs. BR g o Sos
. iy =
Unfit> 65y £ o1 B 04
— lbrutinib -g — |brutinib
201 — Ibrutinib +R a 024 — lbrutinib+R
\ j —BR —BR
0 T T T T T T T ™1 0 r r
0 6 12 18 M 30 3% &2 452 12 18 24 30 36 42 4852

Woyach etal. N Eng J Med 2018

0 o

IGHV Mutated

n

HR: 0.42 (95% Cl: 0.16-1.16)
P=.036

3-yr rates: 88%, 82%

— FCR (8 events/ 44 cases)
= IR (10 events/70 cases)

Yrs
] Mutated IGHV
1.0
0.8
oMl0.6
0.4 1
— Ibrutinib
Ho2] — lbrutinib+R
— BR
0.
D 6 12 18 24 30 36 42 4852
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CIT in 2023?
GAIA/CLL13: PFS in Patients Age <65 Yr With Mutated

1.0
L E— .
A ——
0.84
=) T R—
S UNFIT for FCR
£ 06
o
)
a 0.4- 3-Yr PFS Rate, % [ L w{ X C
v — |br+Ven+0 93.6
a — Ven+0 95.3 CI‘C.LF U d Yf X
0.2 — Ven +R 87.2 Active AIHA
— CIT 95.0 Recurrentinfections
0 L] L] L] L] L]
0 12 24 36 48 60
Mo
CIT (FCR) 65 57 56 34 10
Ven + R 62 60 58 33 5
Ven + 0 50 48 46 27 8
lbr+Ven+0 63 61 58 40 15

Eichhorst et al. EHA 2022, |late breaking abstract



Frontline treatment CLL 2023

Advanced or active disease

e N N N ™
Unmutated IGVH
17p del/p53 mut
P P Mutated IGVH and unfit
- J J )\ Y,
ibrutinib/ N ( Y ( Ibrutinib/ acalabrutinib
Acalabrutinib ibrutinib/acalabrutinib Oly-Ven
- 2
Oh,-Ven, Ohy-Ven, Consider
N~ 7\ o FCR <65y clinicaltrial
Rood: terugbetaald in Belgié BR 65y

. Ob-Chlif CIRS>6




Frontline treatment CLL 2023

(

N

ibrutinib/
Acalabrutinib

\_

J

-

g

ibrutinib/acalabrutinib

~

Rood: terugbetaald in Belgié

" Ibrutinib’ acalabrutinib )

FCR <65y
BR 65y
\. ObChlif CIRS>6

) 4 )
Advanced or active disease
Mutated IGVH
and FIT

Consider
clinicaltrial




Causes of Death

Frontline Ibrutinib + Venetoclax: I P

Survival Outcomes: Glow Median followup: 46 mo "o %o s

TOTAL 15(14.2) 30 (28.6)

* Cause and number (lbr+Ven arm, Clb+O arm) of “other” deaths:
general/unknown (4, 5), cardiac (2, 4), CNS (2. 3). neoplasm (1, 3).

_ o i i cuthanasha (1, 0), hepatoblliary (0, 1), respiratory (0, 1).
100 Ibrutinib 420 mg daily for 3-cycle lead-in
5 %01 Ibreven followed by
= 807 Ibrutinib + Venetoclax for 12 cycles ;
5 * Previously untreated CLL “'//“" Pts with IRC-
2 N=211 confirmed PD and
2 60 A = > 65 years of age or < 65 (venetoclax ramp-up 20-400 mg over 5 weeks active disease
2 50+ i beginning C4) .
£ years with CIRS >6or requiring treatment
e 497 CrCL <70 mL/min are eligible to
w
@ 307 . - )
. * No del(17p) or known Stri'f'f'eoll tiéG HV ] S— ChL‘?l'a";bDl:-‘;If e ovel receive subsequent
s End of End of : mutational status and L .5 mg/kg on D1 an or 6 cycles therapy with sinele-
10 Clb+0 Ibr+Ven : TRS3 mutation presence of del(11q) i agep:t ibrutiniE
HR 0.214 (95% CI, 0.138-0.334); p < 0.0001 | -
0 —t——————— * ECOG PS 0-2 Obinutuzumab
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
R Months from date of randomization 1000 mg on D1-2, D8, D-15 of C1, and D1 of C2-6
Ibr+Ven 106 98 98 94 92 N 90 88 87 85 80 79 76 74 52 48 2 0
Clb+0 105 104 101 97 95 65 56 50 43 38 34 Ell 30 28 14 12 1 0
Figure 4: Overall survival
100 sy mIGHV Ibr+Ven 100 100 Tt IbrVen
90 - £ 90 _*"_“‘""‘nmq-ﬂu—r
7 90 Ibr+Ven =
< 80 4 ¥ 80 -
= ulGHV Ibr+Ven 80 1
2 70 i
e —~ 704 : clb+0 70
2 60 3 Clb+0
H £
@ § 60 > 601
£ £ 504 50 4
8 401 =
2 mIGHV Clb+0 g 404 401
- > £
] [e] a3 E- 4
g 207 End of End of * *
10 Clb+0 Ibr+Ven 20 1 20 1 End of End of
0 10 10 4 Clb+0 Ibr+Ven
0 3 6 9 12 15 18 21 24 27 30 33 36 33 42 45 48 51 G TROAGTONCL0202 0907k nominadpmo0s 4 o } } HR 0.155 (95% C1, 0.072-0.333): nominal p < 0.0001
Satients at sk Months from date of randomization 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 0 32 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
mIGHV Ibr+Ven 32 29 29 28 28 28 28 27 26 26 26 26 26 26 17 16 [1] 0 A A
VI 67 63 63 60 58 57 56 55 55 53 49 a8 as a4 33 2 0 Months from date of randomization Months from date of randomization
mIGHV Clb+0 35 35 34 33 33 26 25 25 23 22 20 18 17 15 7 6 [1] 0 Patiénits at risk
o7 e “ - = » 25 20 ° 2 " o 10 o o : ! v Ibr#Ven 106 101 100 9% 95 95 9% 94 %4 94 93 92 N 0 83 57 12 0 0 Patients at risk
ab+0105 105 103 103 103 101 100 97 93 92 9 88 8 8 74 47 15 1 0 lorsven 106 100 89 95 93 82 91 91 91 90 88 BeEe B 79 54 0

Clb+0 105 104 10 100 97 94 87 83 79 76 67 61 56 52 as 26 6 0




Captivate

Progression-free survival PFS by IGHY mutational status
I-:ﬂ-ﬁ” Brutnb 100
H 3 “
04 'md:
Placebo i
504
04
n 1
m i At 48 months, PFS rates
e Placebo  Ibrutinib | * W‘ - -~ flacebo | Brutinid among patients with
@ 9| 48.moPFS rate, % 88 54 0 :.i?:up:::g:fv " W o7
- (95% Cl) 735-948 323-98.8 « | (6% C¥) 630-024 770905 unmutated IGHV were
404 w04 0 . e
| RS IS  1onr0 085 tas similar to those of the
10 0+ % Cn A
i { total population
204 Prevandomazason Start of -3
[y »'wm-wd \ FRpsepTe———"
e + Ven eciment 104 Memmedoencaton o l:-,f-r- )A_“roj ry:‘. =
104 T e
e IR T T T T R Overall survival
Months Panerts ol (ah o0 % "uu::
T 2 Moy 3 B o3 B3 % B 8 & " * e
Mems 8 8 8 § & % 8§ % 2 hemrn &3 B R R B EE YV —
. At 48 months, PFS was 88% (95% CI, 74-95) with o
placebo and 95% (95% ClI, 82—99) with continued "
ibrutinib "
No deaths occurred in = % .|
PD and Retreatment Outcomes either arm during the last = .|| “»< xS
. 3 of 7 patients with PD in the placebo arm have initiated 12 months of follow-up -
retreatment with ibrutinib; all 3 patients had PR | e e
. . . VR ) Yeater adovzed
. 2 patients in the ibrutinib arm had PD; none have o] e veavnent
initiated retreatment J— 0000000
0 e 12 M 0 M & a 54
CI, confidence Interval; IGHV, Immunoglobulin heavy chain variable region; PD, progressive disease; PFS, progression-free survival, Potemenask "'°":'“ R 104
Allan et al, ASH 2022; Abstract 92 Plazebo 43 4 o a & & ) 9 42 ®
Beilene Confidential - Internal Use Only




CLL R/R

- -
Early or late relapse
Fit or unfit
17p del/TP53 mut or not
- J

LONHzOAYAOKEF OF $Merp,NHzOAY A0 K | 2 NJ
dependent from firstine treatment

Considerclinicaltrial
Considerallo-BMT




At 7y:

Ibrutinib in heavy R/R CLL8-yr follow -upin (median followup 67 mo)
PCYCGL102: PFSOS also for FirstLine) 55% TN , 21% R/R still o

treatment

MPFS R/R: 52 mo MOS R/R : 92 mo

100 4 ey |
g . | ] ]
s (. FirstLine ) Ve, FirstLine T

N
- 80 - pd P
: g ‘e RIR
T RIR 3 =
3 04 "u_ = |
2 X = -—14-1-!----.'
L e 3 -
c g 3
: -
% 4p - 2 40
- :
g oy
£ 30 "
Q -
e
20
Mecion, months G5% C1)  Tomar OS5
10 Frstdne (o= 1Y) Wmﬁ‘;‘:’“ = 7.,::‘5 0 Firstdrm e P s pre ey sy
-4 ™ ) 104 — = 1 i
e Firsk i Retapsedreraciory (2 = 101) 52 (38-70) 1% = Risispsadtalinciory eipandiiaciry (v= 10 - e
g e R i e A il 0= T T T T T T T T T T T T T T T T T
llllllll a4 I T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 8 90 % 102 . ” R - S e

Months

Months

Byrd et al. Clin Cancer Res 2020




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

MPFS: 65.1 mo vs. 14.3 mo oy OS: 75.7% vs. 61.2%

S

Overall survival (%)

20 cross over 183 pat or 63.3%

| HR (95% C1), 0.229 (0.183-0.286); p< 0001 HR (95% CI), 0.611 (0.455-0.822); p=.0010

lllllllllllllllllll

0 4 8 12 16 20 24 26 32 36 40 44 48 S2 56 60 &4 68 72 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

Months Mouthe

Fraser etal. Leuk & Lymphoma 2020




Ascend: Acala vs. BR vs.

100 -
Median PFS = NR
= BD 4
= \
-
2 i
2 WAL
3 \
o &0 - N
g Vo, 4, Median PFS = 16.8 mo
L * g -
g W
@ 40 ; -
& ‘1.
g
o —— Acalabrutinib 'l.
201 ---|dRBR !
HR (95% Cl): 0.27 (0.18-0.40) ("
P < .0001
u L] L] L L L] L] L] L] L L] L L LI L] L] L] L] L] Ll Ll LI Ll L L L Ll Ll L]
0123456728 91011121314 15181718192021222324252627 28
Time, mo
No. at Risk

Acalabrubinie 155154 153151 148 147 143142142 130138 137 1331 31 129128127122 119119 19 7

i ]
WR/BR 155150150147 146 14513612128 NBI09107 85 84 86 T6 T4 67 65 62 47 42

M M6 5
1

3
3818 13 6 0

ldelalisib in R/R CLL

100 4

Acalabrutinib median PFS = NR

80 -

60 o
= Acalabrutinib
— |dR
-=+ BR

40 -
Acalabrutinib vs |dR

HR (95% Cl): 0.27 (0.18-0.41)
P < .0001

IdR median PFS = 16.2 mo

Progression-Free Survival, %

20 4
Acalabrutinib vs BR

HR (95% Cl): 0.29 (0.17-0.50)
F < .0001

0

No. at Risk Time, mo

Acalabigtindy 15515153151 148 14T M43 42 142130138 3T 33120028127 122119119 M IT T M M 16 5 5 D
IR 110116116114113112106 09 00 00 82 81 73 72 66 57 56 51 40 47 37 33 30 14 0 3 0

BR BUMBBVRLWHWTBN2201HBIE16I5109 8 44310

Ghia et al. £1linOncol2020



Murano trial: Venotoclax ,,-Rituximab,: PFSOSTTNT

TTNT R/en,, 57.8 mo vs. BR 23.9 mo

Median PFS HR* S-yr
(95% CI), months (95% CI) PFS (%)
VenR (N=194) 53.6 (48.4, 57.C 0.19 (0.15, 0.26) 37.8
Stratified P-value
PFS BR (N=195) 17.0 (165, 21.7 <0.00011 NE
100
=
= 804
2>
2
& 604 53.6 months
§ T T— . by SN
T 401 :
o .
n .
3 H
5 209 :
4 3
u -
0 Bl Ll Ll Ll Ll . Ll Ll Ll L)
0 6 12 18 24 30 36 42 48 54 60 66
Kt 60 DS Bt i Time (months)
— 104 185 176 170 161 142 132 116 w9 14 15
— 05 165 128 24 65 44 31 21 " 2

Median OS HR? S-yr
(95% CI), months (95% CI) 0S8 (%)
VenR (N=194) NE 0.40 (0.26, 0.62) 82.1
Stratified P-value
0S BR (N=195) NE <0.0001" 62.2
100'%‘\_
82.1%
80+
3
$ 60+ '
£ :62.2%
3 H
® s
= 409 :
[ H
B :
A :
O 204 :
) f
0 Ll Ll Ll L) Ll Ll Ll Ll Ll ;’ Ll -
0 6 12 18 24 30 36 42 48 54 60 66 72
No. of Patients &t R Time (months)
NO. O atients at Risk
— 1G4 165 182 178 172 166 164 161 59 139 70 9
—— 195 175 162 152 147 140 134 124 15 102 49 9

+ With this 5-year update we can now accurately define the median PFS of VenR-treated patients
* No new safety signals were identified 3 years after EOT with longer follow up and patients are outside of the adverse event
reporting window

*Unstratified HR=0 21,*Unstretified HR=0.42; 'P-values are descriptive only, +, censored

BR. bendamustine-ntuximab; Cl, confidence interval, EOT, end of treatment; HR, hazard ratio; NE, not evaluable; OS, overall survival, PFS, progression-free survival, VenR, venetociax-ntuximab; yr. year




ELEVATE R/R: Acalabrutinib vs. lbrutinib in CLL with 17p
and/or 11q del

head-to-head: PFS-OS median follow -up 40.9 mo
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ALPINE: R/R CLL Zanubrutinib vs. Ibrutinib

ASH 2022: After a median follow-up of 29.6 months, improved PFS with zanubrutinib
100

90 -
80 A
70 4
60 4

Survival, %

Probability of Progression-Free

50 4 PFS Events, n (%)

40 - — Zanubrutinib 88 (26.9)

30 - ——  Ibrutinib 120 (36.9) ¥ v

20 - HR (95% CI) = 0.65 (0.49-0.86)

10 Two-sided P = .0024

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
) Time From Randomization, mo

No. at Risk
Zanubrutinib 327 315 304 301 294 280 263 226 172 161 125 113 14 2 0 -
Ibrutinib 325 305 293 277 260 246 228 191 133 123 98 87 9 2 2 0

Brown et al. NEJM 2023 =




Common toxicities with BTKi ibrutinib

Arthralgia
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Avoid Cyp3A4

inducers & iti i i
JEs Additional important AEs: dermatologic changes, TLSnfrequent
Inhibitors fatigue, cytopenias, and ventricular arrhythmia




BTK inhibitors and kinase selectivity

Irreversible Ibrutinib Acalabrutinib

"
Percent Inhibition ¥ 2
.
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Nemtabrutinib
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Pirtobrutinib

_ Zanubrutinib

BTK **

Covalent Inhibitors

Covalent irreversible drugs bind specifically
to a drug target and form a permanent bond
with their target

Low-reactivity
bond-forming site

Permanent covalent bond
between drug and target

Noncovalent Inhibitors

Noncovalent reversible drugs are in
equilibrium with their target - continually
binding, unbinding, and rebinding

Reversible bond between
drug and target

Do differences in binding and selectivity impact treatment efficacy and risk of adverse events?




ELEVATE R/R: Cumulative incidence of AES

Byrd et al. J Clin Oncol 2021

Avoid PPIs!!!

Atrial fibrillation/flutter (HR 0.52; 95% CI: 0.32, 0.86)"!

Hypertension (HR 0.34; 95% Cl: 0.21, 0.54)")

Bleeding events (HR 0.63; 95% Cl: 0.49, 0.82)¢

Diarrhea (HR 0.61; 95% Cl: 0.46, 0.80)¢!

Arthralgia (HR 0.61; 95% CI: 0.41, 0.90)¢l




