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Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naive CLL
4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation
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CLL vs. Monoclonal B cell lymphocytosis (MBL)

NCI 1996 IWCLL 2008
guidelines & 2018
guidelines
CLL Lymphocytes > Monoclonal B lymphocytes: > 5.0x10°/L *
5.0x10°/L

Not included Monoclonal B lymphocytes: < 5.0x10°/L

*Clonal B lymphocytes must have the typical CLL phenotype (CD19+ CD20+ CD23+ CD5+ slg low)
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Definition and classification

Conceptual frame Classification
CLL SLL WHO 4th ed, 2017
L = leukemia || L = lymphoma e Although CLL and SLL are the same

disease, the term SLL is used for cases
— ” with a circulating CLL cell count < 5x10°/L
|— 'qul >Oll and documented nodal, splenic or other

extramedullary involvement

del13q, +12, delliq,  SLLis diagnosed in 10-20% of cases, and
I Molecular features | TP53, NOTCH1, SF3B1, as many as 20% evolve into frank CLL

BIRC3, XPO1, IGHV M/UM

* Of 22 SLL citations, 19 are as CLL/SLL

ICD-O code: 9823/3

WHO-HAEMS5: same as WHO 4th edition

CLL/ SLL ICC: same as WHO 4th edition &9 €ha




CLL: Homogeneous phenotype but heterogeneous clinical course
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Pathogenesis of CLL reveals therapeutic predictors and targets

Trasforming Microenvironment Secondary
’ Lesion Interactions Lesion
’ ' | :> 3

Predisposition Initiation Promotion/Accumulation
Polygenic =) Dell3q (BCL2) ™=BCR TLR BIRC3
IRF4, IRF8 +12 CD38 VLA-4 NOTCH1
Other MYD88 NOTCHCXCR4 MYC
ATM @ eha

Gaidano et al, Hematology 2017; Mouhssine and Gaidano, Cancers 2023; Moia and Gaidano, Semin Hematol 2024 XPO1



Role of BTK in the BCR signaling pathway

et “rte, BTK inhibitors

2\

BCR
0000000000000 Q T o000 0000000000000 00000000000000000000000O0VO00O0VOOH
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CBM
complex

' - CARD11
(oo

§ v v i
MAPK NFAT AKT/mTOR NF-kB
activation activation activation activation

AKT = protein kinase B; BCL-10 = B-cell lymphoma/leukemia 10; BCR = B-cell receptor; BLNK = B-cell linker protein; BTK = Bruton tyrosine kinase; CARD11 = caspase recruitment domain-containing protein 11;
CIN85 = Cbl-interacting protein of 85 kDa; CBM = CARD11-BCL-10-MALT1; CD = cluster of differentiation; DAG = diacylglycerol; IgH = immunoglobulin heavy chain; IgL = immunoglobulin light chain; IKK = inhibitor
Qf NF-KB kinase; MALT1 = mucosa-associated lymphoid tissue lymphoma translocation protein 1; MAPK = mitogen-activated protein kinase; mMTOR = mammalian target of rapamycin; NF-kB = nuclear factor kappa-

light chain enhancer of activated B cells; NFAT = nuclear factor of activated T cells; PI3K = phosphoinositide 3-kinase; PIP = phosphatidylinositol; PKC = protein kinase C; PLC = phosbholipase C; SFK = SRC-family
kinase; SYK = spleen tyrosine kinase.

* Adapted from Young RM et al. Nat Rev Drug Discov. 2013;12(3)229-43



Mutations of the XPO-1 nuclear exporter confer different chromatin accessibility and a
trascriptome profile featuring cytokine and BCR signaling
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By ATAC-seq, chromatin regions that were more accessible in XPO1 mutant CLL were enriched of binding sites for
transcription factors regulated by pathways emanating from the B-cell receptor (BCR), including NF-kB signalling, p38-
JNK and RAS-RAF-MEK-ERK
XPO1 mutant CLL, consistent with the chromatin accessibility changes, were enriched with transcriptomic features
associated with BCR and cytokine signalling

Moia et al., Br ] Haematol 2023
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Clinical relevance of CLL translational molecular biology

A0

Predictive
JInErL el © Treatment

Trasforming Microenvironment Secondary

XPO1

Lesion Interactions Lesion ta i I O ri ng
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Pathway e Chemo-free
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Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naive CLL
4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation
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Asymptomatic CLL

* Explain in detail to the patient

* Clarify with the General Practioner

€3 eha

Hallek et al. Blood. 2018



Early stage CLL prognostic scores

IPS-E?
N=295 patients
Variable HR 95% C.l. p value
Unmutated IGHV 3.85 2.44-6.06 <0.0001
Palpable lymph nodes 2.49 1.57-3.97 <0.001
Lymphocyte >15,000/ulL 1.98 1.23-3.20 0.005
XPO1 mutations 2.74 1.11-6.74 0.028
1.0 = | OW-Risk (LR)
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1Condoluci et al., Blood. 2020; 2Cohen et al., Haematologica. 2020; Moia et al. 2023

Variable

Rai 0 prognostic model?
N=395 patients

HR 95% C.l. p value
WBC > 32,000/puL 2.96 1.98-4.30 <0.001
Unmutated IGHV 2.67 1.75-4.07 <0.001
Del 17p 1.97 1.06-3.67 0.032
Tris 12 1.76 1.11-2.78 0.016
Del 11q 2.31 1.36-3.39 0.002
XPO1 mutations 4.08 1.55-10.71 0.004
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When to treat?

Revised iwCLL guidelines: The concept of active disease

Active disease should be clearly documented to initiate therapy.

At least one of the following criteria should be met:

Evidence of progressive marrow failure

Massive (i.e., = 6 cm below the left costal margin) or progressive or symptomatic
splenomegaly

Massive nodes (i.e., = 10 cm in longest diameter) or progressive or symptomatic
lymphadenopathy

Progressive lymphocytosis with an increase of = 50% over a 2-month period, or
lymphocyte doubling time (LDT) of less than 6 months

Autoimmune complications including anemia or thrombocytopenia poorly responsive to
corticosteroids

Symptomatic or functional extranodal involvement (e.g., skin, kidney, lung, spine)
Disease-related symptoms

Hallek et al., Blood. 2018; 131(25):2745-2760

€3 eha



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naive CLL
4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation
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Evolution of CLL Treatment — Key Treatment Milestones

VenO vs OClb Zanu vs BR (SEQUOIA)?#
(CLL14)™2
. FCR vs FC45 Ven mono? | | VENR Vs BR™ Acala * O vs OClb (ELEVATE TN);16
Fludarabine vs Clb* | | (1L CLL8; R/R REACH) (MURANO) Acala vs IdR/BR (ASCEND)

2010

CAPTIVATE
[ F vs FC23 ] [OCIb vs RCIb® [FCR vs BR“] TRUSBR GLOW
(GCLLSG CLL4, UK CLL4) (CLL11) (CLL10) [ (ALLIANCE)3 ] FLAIR
I+ Rvs FCRJ I
I vs Clb (1L RESONATE-2);’ EOGI )y [ I + O vs OClb ] ELEVATE R/R
I vs Ofa (R/R RESONATE)? (iLLUMINATE) ALPINE

@ @)y, QY ———————l

therapy Alleviating symptoms Improving survival

Goals of

Reducing toxicity, while improving outcomes in more patients

1. Rai KR, et al. N Engl J Med 2000; 343:1750-1757; 2. Eichhorst BF, et al. Blood 2006; 114:3382-3391,

3. Catovsky D, et al. Lancet 2007; 370:230-239; 4. Hallek M, et al. Lancet 2010; 376:1164-1174; 5. Robak T, et al. J Clin Oncol 2010; 8:1756—1765,

6. Goede V, et al. N Engl ] Med 2014; 370:1101-1110; 7. Burger JA, et al. N Engl J Med 2015; 373:2425-2437; 8. Byrd JC, et al. N Engl ] Med 2014, 372:213-223,

9. Roberts AW, et al. N Engl J Med 2016; 374:311-322; 10. Eichhorst B, et al. Lancet Oncol 2016; 17:928-942; 11. Seymour JF, et al. N Engl J Med 2018; 378:1107-1120,

12. Fischer K, et al. N Engl J Med 2019; 380:2225-2236; 13. Woyach JA, et al. N Engl J Med 2018; 379:2517-2528 (incl. suppl.); 14. Moreno C, et al. Lancet Oncol 2019; 20:43-56,

15. Shanafelt TD, et al. N Engl J Med 2019; 381:432—443; 16. Sharman JP, et al. Lancet 2020; 379:1278-1291; 17. Ghia P, et al. J Clin Oncol 2020; 38:2849-2861; 18. Tam CS, et al. Lancet Oncol 2022; 23:1031-1043. .



Test for predictive biomarkers before staring CLL treatment

Prognostic biomarkers Predictive biomarkers
'?/06 ) us gt
f Q @’b “‘“\\XO b v enetoc\a
-\ T8, Q co FD: lbrutit!
o Y
Progre ] 0/)7 aX-ObinutuZUmab
SSIOn Q (Chemoimmunotherap *
y)
L Patient counseling ] L Treatment tailoring ]
L Frequency of follow-up ] * TP53 status

* IGHV mutation status §3eha

*to be considered only in case of no access to pathway inhibitors



Biomarkers in CLL in the era of pathway inhibitors according to guidelines

Progression of

early stage CLL
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Hallek et al. Blood 2018; 131 (25): 2745-2760



TP53 abnormalities in CLL
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Foglio1

				TP53 M/del17p13		del17p13		TP53 M		WT

		MBL		1		0		0		62

		Early stage CLL		7		3		3		255

		CLL requiring treatment		14		2		14		288

		F-refactory CLL		25		7		12		55

		Richter syndrome		12		3		10		13

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.






IGHV mutated (M) vs unmutated (U) CLL

T-cell dependent
affinity maturation

T-cell independent
iImmune response
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TP53 disrupted patients and IGHV unmutated cases
do not benefit from chemoimmunotherapy

CLLS8 clinical trial
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Stilgenbauer et al. Blood 2014; Hallek et al., ASH. 2009; Rossi et al., Blood. 2015; Moia et al. Hematol Oncol 2023



http://www.ericll.org/

CIRIC

european research initiative on CLL

ABOUT US PROJECTS/PUBLICATIONS RECOMMENDATIONS DIAGNOSTICS MEETINGS SURVEYS EMPOWERMENT Q

TP53 Network

E/) BACKGROUND C)\ AIMS OF THE NETWORK @ STRUCTURE OF THE NETWORK

ERIC has a longstanding interest in the ERIC aims to promote and/or advance the The TP53 Network consists of 1 Certifying

standardization and harmonization of assessment of TP53 gene aberrations for Centre, 11 Reference Centres and all

diagnostic techniques. diagnostic purposes. certified Labs.

READ MORE READ MORE READ MORE

D CERTIFICATION OF TP53 ANALYSIS @ CERTIFIED CENTRES (] ONLINE HELP DESK

All the information about ERIC and GenQA ERIC is proud to announce that it currently If you would like to request assistance from

quality assessment can be found here. has 227 certified centres in 39 different the TP53 Help Desk, please click on read

countries! more and fill out the following form.
CLICK HERE

CIRIC

european research initiative on CLL

ABOUT US PROJECTS/PUBLICATIONS RECOMMENDATIONS DIAGNOSTICS

BACKGROUND

CLL cells are endowed with a plethora of
communication systems facilitating

microenvironmental interactions.

READ MORE

1G Network

Q AIMS OF THE NETWORK

ERIC aims to promote and/or advance the
determination of IGHV gene mutational

status in CLL for diagnostic.

READ MORE

CERTIFICATION OF IG ANALYSIS

All the information about ERIC and GenQA
quality assessment can be found here.

READ MNRE

CERTIFIED CENTRES

ERIC is proud to announce that it currently

has 157 certified centres in 40 different

countries!

MEETINGS SURVEYS EMPOWERMENT Q

STRUCTURE OF THE NETWORK

The IG Network consists of a total of 7

Reference Centres and 2 Certifying Centres.

READ MORE

ONLINE HELP DESK

For troubleshooting, please submit your
IGHV sequence via our online help desk and
we will reply as soon as possible
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_Molecular targets for CLL therapy
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DA ata ettt et e e ta ta ta ba e e Pa ba A A A A a e e ta ta PR ta Pa Pa A
TS EAEATATATATATer e arererararaTa AN TaTaNataRataTATATSTaTareverareraneratarans

| APOPTOTIC PATHWAY | {i q
del13q14 (miR15/16)

Venetoclax

4 Attt tata a ta ta ta ta ta ta ta taa ta a tata tatatatatatyd
TS EARS TS TS TATSTaTAreraviTerarareravarara s aTatatanataIaTATSIA

Ibrutinib
Acalabrutinib
Zanubrutinib

| covalent

Pirtobrutinib non covalent

—

Nemtabrutinib

, ' _
K / |
~ \ s — ’ o -
~, @D \
,I
l/ -~ | NF-kB |
\ activation )
\\ -
\~‘A / ) /
— \ aa ™™



Therapeutic options in treatment-naive CLL

1L treatment

Continuous treatment Fixed duration
until progression (12-15 mo)

BTKi single agent

4 ) Ibrutinib v
- Continuous Acalabrutinib \'}
treatment
Zanubrutinib \'4
\_ Y,
- N Venetoclax + Obinutuzumab \J
. ) Ibrutinib + Venetoclax \'}
- Fixed duration




Ibrutinib single agent in previously untreated CLL (RESONATE-2): 8 y update

100
90 -
= 804 . .
T 70 Favor ibrutinib  F svor chlorambucil
g lbrutinib All patients . 260 0.164 (0.116, 0.232)
@ B0 4 I
£ Age %
£ 501 — — <70 ik 80 0101 (0.046, 0.221)
‘g 40 - 150 3 =70 S 188 0185 {0,125, 0.273)
0.154 (0.108-0.220 [
g 30 - : : Gender o
20 Mals | H 168 0184 (D123, 0.275)
- 1 1
Chiorambucil Female I b 100 0118  (0.059, 0.2386)
101 4 + + Rai stage at baseline P
l-I_ 1 |
0 r T T r r r T T r r r T T T : Y Stage 0l I 137 0.216 (D.135, 0.345)
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 00 96 Staga -V ey 132 01926  (0.075, 0.210)
1 1
Months ECOG at baseline 1|
Patients at risk 0 | 112 0183  [0.110, 0.308)
Ibrutinib: 136 129 124 121 112 108 104 99 92 88 81 76 67 65 57 17 1 1—-2 v 157 0152 (0.095, 0.245)
Chlorambucil: 133 88 69 57 41 33 30 25 19 16 12 6 5 5 4 1 _ T
Bulky disease Lo
100 <5 cm L = 170 0154  [0.097, 0.245)
=5 cm i b 94 0130 (D.073, 0.230)
90 Cytopenias at basaling |
- 801 Yes b 145 0142  (0.088, 0.230)
§ 70 4 Ibrutinib, unmutated IGHV Ibrutinib, mutated IGHV /HHD/ i ; 124 04187 {0119, 0.326)
< 60 igh genomic risk (TP53 mut/ | |
s — — dal{11g)/unmut IGHV) b
T 901 i - Yes o 142 0098  (0.060,0.161)
‘g 40 17 year PFS o2t 2 B s I 127 0236 (D142, 0.394)
= 0.112 (0.DG5-0.192) 0.174 (D.089-0.342) |
S 30 [
(-
90 - Chlorambucil, mutated IGHV =3.5 mgil B 74 0.278  (D.140, 0.5485)
—t } } =3.5 mgiL i e 174 0119  [0.077, 0.183)
10 4 Chlorambucil, unmutated IGHV I_I . ; . .
! 0.0 0.3 1.0 1.0 20
0 T T T T T T T T T T T T T T T T HR
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 00 06
Months
Patients at risk
Ibrutinib, mutated IGHV: 40 37 34 34 32 30 30 29 27 26 25 22 19 19 16 6 1
lbrutinib, unmutated IGHV: 58 57 56 53 40 48 46 43 42 41 36 35 32 30 27 10 0 e h a
Chlorambucil, mutated IGHV: 42 32 25 21 18 156 14 12 11 8 8 65 4 4 3 0 0
Chlorambucil, unmutated IGHV: 60 33 23 19 11 8 6 5 3 3 2 1 1 1 1 1 0 Barr et al, Blood Adv. 2022




Ibrutinib allows to obtain prolong survival rates
also in high risk TP53 disrupted CLL

Resonate-2 Phase 2 trial dedicated to
TP53 disrupted cases

A Overall and Progression-free Survival

100 100+
90—h_|_l_|
90 L + L Overall survival
80 L ———H—-
80 1 Ibrutinib 707
. K 60
70 4 Chlorambucil = Progression-free survival
2 507
S 60 + § 40
= OS was not captured for
S 50 4 chlorambucil arm for patients 30+
2 with PD after median 5 years 20
g of follow-up
S 40 - ; 10+
- O T T T T T T T 1
80 0 1 2 3 4 5 6 7 8
20 Year
Ibrutinib Chlorambucil No. at Risk
10 A Median OS, mo NR 89 Overall survival 34 31 30 30 29 29 26 7 0
HR (95% Cl) 0.453 (0.276-0.743) Progression-free survival 34 31 29 28 26 23 19 6 0
O T T T T T T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 B Summary of Survival
Months 2Yr 3Yr 4Yr 5Yr 6Yr
Patients at risk % (95% Cl)
Ibrutinib: 136 131 131 127 121 117 113 112 107 101 98 95 91 89 86 27 1 .
Chlorambucil: 133 124 116 106 98 97 93 90 8 79 74 50 20 13 10 2 0 Overall Survival 88 (78-100) 88 (78-100) 85 (74-98) 85 (74-98) 79 (67-94)
Progression-free Survival 85 (74-98) 85 (74-98) 79 (67-94) 70 (56-88) 61 (46-80)

€3 eha
Barr et al, Blood Adv. 2022; Ahn et al., NEJM. 2020



Long term safety

Any-Grade AEs Occurring in >20% of Patients

Diarrhea
Cough
Fatigue
Nausea
URTI
eripheral edema
g Pyrexia W O0-1 years (n=135)
Anemia W 1-2 years (n=123)
PArthra'gfa W2-3 years (n=111)
neumonia
UTI M 3-4 years (n=100)
Vomiting MW 4-5 years (n=89)
Constipation B5-6 years (n=79)
Muscle spasms O
Weight loss | | | “6-7 years (n=70)
0 20 40 60 80 100
Patients, %

Hypertension

Atrial fibrillation

Major hemorrhage

\_

AEs of clinical interest

M o years (n=135)
B 1-2 years (n=123)
Il 2-3 years (n=111)
I 3-4 years (n=100)
I 4-5 years (n=89)
I 5-6 years (n=79)
m 6-7 years (n=70)

20

40

Safety remained acceptable with no new adverse events

Ghia P, et al. EHA2021, Abstract: EP636

Patients, %

60

80
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Kinome selectivity of BTKi

First Generation

Ibrutinib
KL

/1K

AGC |

Figure 3 BTK Inhibitor Kinome Map. Figure modified from Kaptein A, de Bruin G, Emmelot-van Hoek M, van de Kar B, de Jong A, Gulrajani M, et al. Potency and Selectivity
of BTK Inhibitors in Clinical Development for B-Cell Malignancies. Blood. 2018;132(Supplement 1):1871. Copyright 2018, with permission from Elsevier.

Second Generation

Acalabrutinib Zanubrutinib
) TKL P KL
K ‘

AGC |

CAMK _~

Percent Inhibition
100%

© 99.9%
O
o
®

99% to 99.9%

95% to 99%

90% to 95%
65% to 90%
<65%

13

AGC
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ELEVATE-TN 6 y update: Investigator-Assessed PFS

 Median PFS was NR for A+O and A vs. 27.8 months for O+ClIb.
« Estimated 72 months PFS rates were 78% for A+O, 62% for A monotherapy, and 17% for O+Clb.

100 -

78%
80 — Median PFS=NR
A+O vs O+Clb
HRa (95% Cl): 0.14
60— (0.10,0.20)
A vs O+Clb
HRa (95% Cl): 0.24
40 (0.17,0.32)

Median PFS=NR

Progression-Free Survival, %

A+Ovs A
HR (95% CI): 0.58
204 (0.39, 0.86) Median PFS=27.8 mo
A+O
—A :

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90
N . Months
0. at risk

A+O 179 175 170 168 164 163 160 157 156 156 153 152 151 146 144 141 140 138 136 133 127 124 119 116 99 54 39 25 10 2 O
A 179 167 163 158 156 155 153 150 149 146 142 141 137 135 133 130 129 124 121 115 113 103 100 95 85 56 37 22 7 2 O
O+Clb 177 163 156 153 139 125 110 100 86 82 67 66 56 49 44 41 38 30 29 28 24 21 21 18 14 8 6 3 1 0 O

aHazard ratio based on stratified Cox proportional-hazard model. e h a
A = acalabrutinib; Cl = confidence interval; Clb = chlorambucil; HR = hazard ratio; NR = not reached; O = Obinutuzumab; PFS = progression free survival; PFS 2 = time to second disease
progression or death; vs = versus.

Sharman JP et al. Oral Presentation Presented at: ASH; December 9-12, 2023; San Diego.



ELEVATE-TN 6y follow-up: efficacy of Acalabrutinib in in TP53 disrupted patients

100 ~ 1
----- P m ey 1
2 e Foie +""---++—-i+-.ﬂ___+____ |
T 80- s R Rl 3™
2 A+O vs O+Clb
2 HRa (95% CI): 0.28
5; (0.13, 0.59)
60 4 AvsO+Clb
8 HRa (95% Cl): 0.23
= (0.10, 0.52) Median PFS=NR
= A+Ovs A ' : # —
G 40 HR s BTN 56% , Median PFS=73.1 mo
» o B
o —— W/ del(17p) and/or TP53m, A+O L :
e «= == w/o del(17p) and/or TP53m, A+O b ; -
87 20 —w del(17p) and/or TP53m, A ’ AAhLLl"S A : Mie_dda_irl.f.F*S_ .1.75 me
2 <= =+ wlo del(17p) and/or TP53m, A 18% T
o —— w/ del(17p) and/or TP53m, O+Clb 1
== == w/0 del(17p) and/or TP53m, O+Clb 1
O- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1
0 3 6 9 12 1518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90
No. at risk Months

w/ del(17p) and/or TP53m, A+O 25 24 23 22 22 22 22 22 21 21 21 21 21 20 19 18 18 18 18
w/o del(17p) and/or TP53m, A+O 154 151 147 146 142 141 138 135 135 135 132 131 130 126 125 123 122 120 118 116 111 109 105 103 89 49 34 22
w/ del(17p) and/or TP53m, A 23 22 21 21 20 20 20 19 18 18 18 18 18 17 16 16 16 15 15
w/o del(17p) and/or TP53m, A 156 145 142 137 136 135 133 131 131 128 124 123 119 118 117 114 113 109 106 100 99 89

w/ del(17p) and/or TP53m, O+Clb 25 21 19 19 18 15 10 9 9 9 6 6 5 5 4 4 4 4 4

w/o del(17p) and/or TP53m, O+Clb 152 142 137 134 121 110 100 91 77 73 61 60 51 44 40 37 34 26 25 24 21

aHazard ratio based on unstratified Cox proportional-hazards model.

A = acalabrutinib; Cl = confidence interval; Clb = chlorambucil; HR = hazard ratio; NR = not reached; O = Obinutuzumab; PFS = progression free survival; TP53 = tumour protein p53; vs = versus.

Sharman JP et al. Oral Presentation Presented at: ASH; December 9-12, 2023; San Diego.
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Zanubrutinib activity in TP53 disrupted patients

100+
90|
80|
70
60
50
40~
30
204
10
0

Progression-free survival (%)

ARM C SEQUOIA TRIAL

m

0 3 6 9 12 15 18 21 24 27 30 33 36 39
Numberatrisk 110 109 104 103 102 98 96 96 86 74 37 19 2 0

(numbercensored) (0) (1) (1) @ @) @ @) @3 (12 (23) (59

(76) (93) (95

In the ARM C of the SEQUOIA trial the 24 months of

TP53 disrupted patients was 88.9%

Percentage of Patients

No. at Risk
Zanubrutinib
Ibrutinib

ALPINE TRIAL
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90
80—
70
60
50 Disease Progression
or Death
o no. (%)
309" Zanubrutinib 24 (32.0)
20 Ibrutinib 36 (48.0)
104 Hazard ratio for disease progression
or death, 0.53 (95% Cl, 0.31-0.88)
0 T T T T T

1
1
I
1
1
|
1
1
I
1
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I
1
1
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I
1
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I
1
I
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Zanubrutinib

Ibrutinib

0 3 6 9 12 15

Months since Randomization

75 71 68 66 64 61
75 70 68 59 55 48

)

18

56
45

T

21

47
34

24

32
19

T

27
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17

30 33 36 39

21 18 3
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o o

In the ALPINE trial zanubrutinib was more effective
compared to ibrutinib in TP53 disrupted patients

Tam et al., Lancet Oncol. 2022; Brown et al., NEJIM 2023
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Venetoclax-Obinutuzumab (fixed duration) is superior
to Clb-Obinutuzumab in previously untreated CLL (CLL14 trial)

— — 100 -
© S 90
= S 80+ ~—
= C?J 70 -
2 o 601
= > 50 A
= c_‘r-_; 40 -
= = 30 - _
E 2pJ] — Clb-Obi £ 20 - — Clb-Obi
IE': 10 4 — Ven-Obi S 10 - — Ven-Obi
| | | | | | | | | | 1 1 I I 1 T T T T T
(] 3] 12 18 24 30 36 42 48 &4 60 0 6 12 18 24 30 36 42 48 54 60
Time to Event (PFS) Time to Event (TTNT)
From Random Assignment (months) From Random Assignment (months)
Mo. at risk: No. at risk:
Ven-Obi 216 196 192 183 177 168 159 136 90 24 O Ven-Obi 216 198 195 188 183 180 172 168 164 78 5
Clb—Obi 216 195 185 154 130 18 101 74 47 13 0 Clb-Obi 216 203 194 183 167 154 142 130 119 59 4

Al-Sawaf et al., J Clin Oncol. 2021 @ e h a



Clinical impact of TP53 in the CLL14 trial

100 Hi=tt—p . Median PFS
| e d—l-._.‘.__z_ M 8
. T »— Ven-Obi & no TP53del/mut: NR
i B \ i =" Ven-Obi & TP53del/mut: 49.0 m
— - _*:‘#H-H— i
80 - " X
L = . Clb-Obi & no TP53del/mut: 38.9 m
70 — ‘ o ——— _h’w Clb-Obi & TP53del/mut: 20.8 m
© ] ey
> - — L
o~ 60 — T :
E - |
u:; - 1_ N .. - —HHitit-
50 = -+
= T t-ﬁ
= Hh—
O 40— 1 T
- L™
30 — L .
L = -
20 1 ——_— Venetoclax—obinutuzumab & none s & —H+
Venetoclax—obinutuzumab & TP53 deletion and/or mutation
107 _ __ Chlorambucil-obinutuzumab & none
——— Chlorambucilobinutuzumab & TP53 deletion and/or mutation
0 T T I I T T I T I I

0 6 12 18 24 30 36 42 48 54 60
Time to Event [PFS] (months)

Ven-Obi mitigates, but does not abolish, the negative prognostic impact of TP53 disruption
Al-Sawaf et al., EHA 2021 5146 @ eha



WA |brutinib and Venetoclax Work Synergistically Through Distinct and Complementary
4 Modes of Action

Lymph Node
Ibrutinib mobilizes Ibrutinib accelerates
CLL cells out of lymph nodes and apoptotic cell killing by sensitizing o
i other protective lymphoid niches CLL cells to BCL-2 inhibition '. :
Stromal — 0 o and inhibits proliferation
cell + Venetoclax
Ibrutinib + venetoclax eliminates
_ resting and dividing
Peripheral CLL cell subpopulations @ Dividing CLL cells
Blood ® Resting CLL cells
e X & 4 Apoptotic CLL cells
0 x X X Dead CLL cells

BCL-2, B cell ymphoma 2; BTKi, Bruton tyrosine kinase inhibitor; CLL, chronic lymphocytic leukemia; EU, European Union; OS, overall survival; SLL, small lymphocytic lymphoma;

UMRD, undetectable minimal residual disease. 'Lu P et al. Blood Cancer J. 2021;11:39. 2Deng J et al. Leukemia. 2017;31:2075-2084. 3Herman ES et al. Clin Cancer Res. h
2015;21:4642-4651. “Burger JA et al. Leukemia. 2020;34:787-798. °Shanafelt T et al. N Engl J Med. 2019;381:432-443. 8Venclexta [package insert]. South San Francisco, CA: e a

Genentech USA Inc; 2021.



GLOW: Phase 3 GLOW Study (NCT03462719) Evaluating Fixed-
Duration lbr+Ven in Previously Untreated CLL

Eligibility criteria Ibrutinib 420 mg daily for a 3-cycle lead-in - Primary end point:

« Previously untreated followed by IRC-assessed PFS
CLL ibrutinib + venetoclax for 12 cycles

N =211 (venetoclax ramp-up 20-400 mg over 5 weeks beginning C4) * Key secondary end

N =106 points: uUMRD rates, CRR,
ORR, OS, TTNT

* > 65 years of age or .
N ke ey, Randomized

: 1:1 Chlorambucil
or CrCl <70 mL/min « Current analysis?b:

. 0.5 mg/kg on D1 and D15 for 6 cycles
- No del17p or known Stratified by IGHV + investigator-assessed
; mutational status ) >
TP53 mutation and presence of Obinutuzumab PFS, uMRD, OS, TTNT,

del11q 1000 mg on D1-2, D8, and D15 of C1, and D1 of C2-6 and safety (second
N =105 primary malignancies)

« ECOG PS 0-2

-« Baseline characteristics (presented previously) were generally balanced between arms and reflective of an elderly
and/or comorbid population’

« IGHV status at baseline:
- Ibr+Ven arm: mIGHV 30.2%, ulGHV 63.2%
- Clb+0 arm: mIGHYV 33.3%, ulGHV 54.3%

aAll p values are nominal. P(uMRD in PB by NGS via Clonoseq assay.
C, cycle (28 days); CIRS, Cumulative lliness Rating Scale score; CrCl, creatinine clearance; CRR, complete response rate; D, day; ECOG PS, Eastern Cooperative Oncology Group performance status; IRC, independent @ e h a
review committee; mIGHV, mutated IGHV; NGS, next-generation sequencing; ORR, overall response rate; PB, peripheral blood; ulGHV, unmutated IGHV.

1. Niemann CU, et al. Lancet Oncol. 2023;24:1423-1433.



ve Phase 3 GLOW trial

GLOW: PFS in patients treated with I+V vs. Clb+O
(median follow-up: 57 months)!

10 4 Clb+O 1+V

Progression-free survival (%)

0 6 12 18 24 30 3% 4 48 5 60
Months from date of randomization
Patients at risk
V106 99 %2 90 88 83 80 75 68 55 1
Clb+O 105 101 95 61 50 43 33 24 20 15 2

GLOW: TINT for patients treated with 1+V vs. Clb+O
(median follow-up: 57 months)’

1
|
100 Tty v 879% |
90 '
AD |
& 807 !
& i |
s 7 |
E o |
(') l
2 50 1 :
et 54.0% !
§ w0 :
c I
(o) 30 7 :
‘:; I
E 20 i
F 10 i
0 T T T T T T T T I 1
0 6 12 18 24 30 36 2 48 54 60
Months from date of randomization
Patients at risk
4V 106 99 93 91 91 88 86 83 81 67 17
clb+0 105 101 07 87 79 67 55 49 37 28 7

» PFS was superior with |+V vs. CIb+0O in previously untreated
patients with CLL who are = 65 years or
have comorbidities

* 54-month PFS rates were 66.5% for I+V and 19.5% for Clb+O

I+V prolonged TINT and reduced the risk of requiring second-line
therapy by 82% versus Clb+O (HR 0.185 [95% ClI, 0.096-0.355]; p <
0.000T1)

Cl, confidence interval; Clb+0O, chlorambucil plus obinutuzumab; CLL, chronic lymphocytic leukaemia; HR, hazard ratio; 1+V, ibrutinib plus venetoclax; PFS, progression-free survival; TINT, fime fo next

freatment.
1. Moreno C, et al. ASH 2023 oral presentation #634.
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CAPTIVATE FD Cohort:

Overall Median PFS Was Not Reached With Up To 5 Years Of Follow-Up

100 EHH—I i
90 ?El T
80— o L
70— L\_ '-k_‘_bt:
X 60 ) _'I
o
& 50 54-Month PFS I_'|
L Rate, % (95% CI)
o 40
|| All treated patients (n=159) 70 (62-77) ——— Al treated patient
30711 " Unmutated IGHV (n=40)2 68 (50-80) B et
20 del(11q) (n=11)2 64 (30-85) del(11q)?
10-{| Complex karyotype (n=31)° 60 (41-75) ——— Complex karyotype®
o del(17p)/mutated TP53 (n=27) 45 (25-64) — del(17p)/mutated TP53
0 6 12 18 24 30 36 42 48 54 60
Patients at risk Time, Months
All treated patients 159 153 152 144 143 132 130 115 113 99 11
Unmutated IGHV? 40 39 39 39 39 35 34 30 29 24 1
del(11q)? 11 11 11 11 11 8 8 7 7 7 0
Complex karyotype® 31 31 31 28 27 26 25 20 20 18 0
del(17p)/mutated TP53 27 26 26 21 21 19 19 14 14 9 0

* Best response rates remain: CR/CRI, 58%; ORR, 96%
— In patients who achieved CR/CRi (n=92), median duration of CR/CRi was not reached

CRi, complete response with incomplete bone marrow recovery; ORR, overall response rate; PFS, progression-free survival.
agxcluding patients with del(17p)/mutated TP53 or complex karyotype. PDefined as =3 abnormalities by conventional CpG-stimulated cytogenetics.

Barr PM et al. J Clin Oncol. 2023;41(suppl 16). Abstract 7535.

Ghia et al., ASH 2023, #633 @ e h a



ESMO quidelines for first-line treatment

Symptomatic early-stage CLL

or advanced-stage CLL

Vv
IGHV-mutated
No TP53 mutation or del(17p)

Fit or younger patients

Venetoclax—obinutuzumab
LAl
Ibrutinib—venetoclax? [I, A]
Ibrutinib [1, A

Acalabrutinib = obinutuzumab
[llL, A]
Zanubrutinib [Il, A]

CIT: FCR[l, B]

39

Unfit or older patients

Venetoclax—obinutuzumab
[, A]
Acalabrutinib + obinutuzumab
[, A]

Zanubrutinib [l, A]
Ibrutinib® [, A]
Ibrutinib—venetoclax2® [l, B]

Eichhorst et al., Ann Oncol. 2024.

vV
IGHV-unmutated
No TP53 mutation or del(17p)

Fit or younger patients

Ibrutinib—venetoclax? [1, A
Ibrutinib [l, A]
Acalabrutinib = obinutuzumab
(I, A]

Zanubrutinib [lll, A]
Venetoclax—obinutuzumab
[,A]

Unfit or older patients

Venetoclax—obinutuzumab
[,A]
Acalabrutinib + obinutuzumab
1, A]

Zanubrutinib [l, A]
Ibrutinib® [I, A]
Ibrutinib—venetoclax2® [l, B]

l

[

NV
TP53 mutation or del(17p)

J

Acalabrutinib [1, A]
Zanubrutinib [lll, A]
Ibrutinib® [1, A]
Venetoclax [lll, A]
Ibrutinib-venetoclax®® [lll, A]

Venetoclax—obinutuzumab [lll, A]
Idelalisib-rituximab [lI, B]




Any role left for chemo-immunotherapy in CLL?

Availability

No role left for chemo-immunotherapy

No

Forced role left for chemo-immunotherapy
(possibly limited to TP53 wt cases)

Affordability

€3 eha



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naive CLL
4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation

€3 eha



Phase 3 RESONATE trial: final analysis

* Final analysis with up to 6 yrs of ibrutinib follow-up

PFS (01
Ibrutinib Ofatumumab
(n = 195) (n = 196)
100 100- —
Median PFS, mos 44.1 8.1 'c';’fr“t'”'b .

90+ (95% Cl) (38.5-56.2) (7.8-8.3) 90+ — Ofatumuma

80+ HR (95% Cl) 0.148 (0.113-0.196) 80+

70+ 70 =
— 60- — 60+
X X
@ 50+ ~ 50
& 8

40 404 Ibrutinib Ofatumumab

| ] (n = 195) (n = 196)
30 — |brutinib 30
20 - — Ofatumumab 204 Median OS, mos 67.7 65.1
(95% Cl) (61.0-NE) (50.6-NE)
10+ 109 HR (95% cI 0.810 (0.602-1.091)
D L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L | L | L | L | L | O L] L] L] L] L] L] L] L] L] L] L] L] L] L] ) ) ) ) ) ) ) ) ) ) |
0 3 6 9121518212427303336394245485154576063666972 0 3 6 912151821242730333639424548515457606366697275
. . Mos . . Mos
Patients at Risk Patients at Risk
Ibrutinib 195189179171161154149146138123115110105 99 92 84 82 80 77 70 65 56 33 5 lbrutinib 195191184180174 166 164 160156 147 142139132122120117112110108106 100 84 50 11
Ofatumumab 196159120 67 34 22 19 14 10 9 6 5 5 4 4 4 4 4 3 3 3 3 Ofatumumab 196183165154148142138135130128121115112109107103101 96 93 91 87 74 43 16 1

Munir. Am J Hematol. 2019;94:1353.
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ELEVATE-RR: acalabrutinib is non inferior to ibrutinib in terms of PFS

100 A
e Acalabrutinib
. — |brutinib
R 801
©
2
&
> 60
vy
v
]
i
& 40
Re]
A
v - Events, n (%) Median (95% Cl) Hazard ratio (95% Cl)
= i
E 143 (53.4) 38.4 (33.0, 38.6) 1.00(0.79, 1.27)
136 (51.3) 38.4 (33.0, 41.6)
D .
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 18 51 54 57
No. at risk Months
Acalabrutinib 268 250 235 227 219 207 200 193 173 163 148 110 84 59 31 21 13 3 1 0
Ibrutinib 265 240 221 205 186 178 168 160 148 142 130 108 81 66 41 26 15 8 2

Maedian follow-up: 40.9 months (range, 0.0-59.1).

Cl, confidence interval; IRC, independent review committee; PFS, progression-free survival.

Byrd et al., JCO 2021
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ELEVATE-RR: lower rates of cardiac event with acalabrutinib vs ibrutinib

Any grade

Acalabrutinib Ibrutinib Acalabrutinib Ibrutinib

Events, n (%) (n=266) (n=263) (n=266) (n=263)
Cardiac events 64 (24.1) 79 (30.0) 23 (8.6) 25 (9.5)
Atrial fibrillation®* 25(9.4) 42 (16.0) 13 (4.9) 10 (3.8)

: i : tod
Bleeding events™ 101 (38.0) 135 (51.3) 10 (3.8) 12 (4.6)
Major bleeding events®© 12 (4.5) 14 (5.3) 10 (3.8) 12 (4.6)
Hypertension®* 25(9.4) 61 (23.2) 11 (4.1) 24 (9.1)
Infections® 208 (78.2) 214 (81.4) 82 (30.8) 79 (30.0)

ILD/pneumonitis* 7(2.6) 17 (6.5) 1(0.4) 2(0.8)
SPMs excluding NMSC 24 (9.0) 20(7.6) 16 (6.0) 14 (5.3)

Higher incidence indicated in bold red for terms with statistical differences.
*Two-sided P-value for event comparisons <0.05 without multiplicity adjustment.
Includes events with preferred terms atrial fibrillation and atrial flutter.

Eincludes even‘ts wrth preferred terms torsade de pointes, ventricular arrhythmia, ventricular extrasystoles, ventricular fibrillation, ventricular flutter, ventricular tachyarrhythmia, and ventricular tachycardia.
e I

B 1T R 8 RIS e E0e 56D

fIncluded events wnh the preferred terms of hyper‘tenslon blood pressure mcreased and blood pressure systolic increased.

¥ EED. < EE AR IIMEDIRTT) (1.1% vs 2.3%).

ILD, interstitial lung disease; NMSC, nunmelanuma skin cancer; SPMs, second primary malignancies; UT], urinary tract infection.

Acalabrutinib showed a better safety profile compared to

ibrutinib especially in terms of cardiovascular toxicities

Byrd et al., JCO 2021

=
o
o

80

60

a0

Cumulative Event Rate (%)

No. at risk:
Acalabrutinib
Ibrutinib

100
=
@ 8
(5}
oc
1=
S 60
>
i
2 4
=
=
=3
E 20
=3
(=}

No. at risk:
Acalabrutinib
lbrutinib

Atrial fibrillation

Acalabrutinib:lbrutinib
HR (85% Cl): 0.52 (0.32 to 0.86)

Acalabrutinib
Ibrutinib

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
Time (months)

266 255 240 231 228 218 206 197 188 183 172 167 142 115 89 58 35 19 8 0
263 241 224 208 199 185 176 166 156 143 136 128 117 96 73 56 36 18 8 0

Hypertension

Acalabrutinib:lbrutinib
HR (95% Cl): 0.34 (0.21 to 0.54)

Acalabrutinib
Ibrutinib

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Time (months)

266 246 229 220 216 205 193 184 176 169 157 153 136 114 89 60 34 17 5 0
263 230 203 183 170 153 141 130 120 111 104 98 85 69 48 40 27 15 7 1

€3 eha

0



Dynamics of target interaction
of reversible vs. covalent inhibitors

Reversible inhibitors
Traditional reversible drugs are
in equilibrium with their target —
continually binding, unbinding, &
‘ rebinding

[D] + [T] =1DT]

Covalent inhibitors

Directed covalent bond

betieinﬁu:znd t(:rrget [D] + [T] —P[DT]
Covalent irreversible drugs bind
specifically to a drug target and

form a precisely directed,
Ipermanent bond with their target I

Low-reactivity
bond-forming
site

€3 eha



Pirtobrutinib is highly active in heavily pre-treated CLL patients

A Change in Tumor Size

100+

~

(%]
1

*

wu
?

N
T

o
|

-254

Percent Change from Baseline
n
[=]
1

-754

-100-

Reason for Discontinuation of Previous
BTK Inhibitor Therapy

M Disease
progression

Toxic effects or
other reason

£
“""’N*'
h'*"‘”"’“‘w,.(

o

Patients

* Previous BCL2
inhibitor therapy

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*
Patients
Characteristic (N=247)
Median age (range) — yr 69 (36-38)
Sex— no. (%)
Male 168 (68.0)
Female 79 (32.0)
World Health Organization classification — no. (%)
cLL 246 (99.6)
SLL 1(0.4)
Rai stage — no. (%)
ol 131 (53.0)
I or IV 102 (41.3)
Missing data 14(5.7)
Bulky disease =5 cm — no. (%) 78 (31.6)
ECOG performance-status score — no. (%)
0 133 (53.8)
1 97 (39.3)
2 17 (6.9)
No. of previous lines of systemic therapy
Median (range) 3(1-11)
Distribution — no. (%)
1 19 (7.7)
2 55 (22.3)
3 57 (23.1)
. 1
BTK inhibitor}: 247 (100)
Anti-CD20 antibody 217 (87.9)
Chemotherapy 195 (78.9)
BCL2 inhibitor 100 (40.5)
PI3K inhibitor 45 (18.2)
CAR T-cell therapy 1(5.7)
Allogeneic stem-cell transplantation 6 (2.4)
Median time from diagnosis to first dose of| (IQR) —yr 11 (8-15)
Reason for discontinuation of any previous BTK inhibitor — no. (%)§
Disease progression 190 (76.9)
Toxic effects or other reason 57 (23.1)
Mutation status — no./total no. (%)
BTKC481
Mutated 84/222 (37.8)
Not mutated 138/222 (62.2)
PLCG2
Mutated 18/222 (8.1)
Not mutated 204/222 (91.9)
High-risk molecular features — no./total no. (%)
17p deletion 51/176 (29.0)
TP53 mutation 87/222 (39.2)
17p deletion, TP53 mutation, or both 90/193 (46.6)
Both 17p deletion and TP53 mutation 48/170 (28.2)
Unmutated IGHV 168/198 (84.8)
Complex karyotype| 24/57 (42)
11q deletion 44/176 (25.0)

* Data are for the BRUIN trial patients with chronic lymphocytic leukemia (CLL) or small lymphocytic lymphoma (SLL)
who had previously received a Bruton’s tyrosine kinase (BTK) inhibitor. Percentages may not total 100 because of
rounding. BCL2 denotes B-cell lymphoma 2, CAR chimeric antigen receptor, IQR interquartile range, and PI3K phos-
phatidylinositol 3-kinase.

 Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with higher scores indicat-
ing greater disability.

+Ten patients who had received previous covalent BTK inhibitor therapy had also received previous noncovalent BTK
inhibitor therapy.

§ In the event that more than one reason for discontinuation was noted, disease progression took priority.

9 Molecular characteristics were determined centrally and are presented on the basis of data availability, in those patients
with a sufficient sample to pass assay quality control.

| Complex karyotype was defined as the presence of three or more chromosomal abnormalities.

B Progression-free Survival

100+
90+
80
70+
60
50

68.9

56.2
Median, 19.6 mo

40+
304
20
10+

0

Percentage of Patients

(95% Cl, 16.9-22.1)

126 Patients (51.0%)
had censored data

-
0 2 4

1
1
1
| i
L L
' ]
| i
1 1
1 1
1 1
1 1
' 1
| 1
1 |
1 1
1 1
1 1
' 1
| ]
L L
T T

T T T T T T T

Months since First Dose

No. at Risk 247228215202 182162 144113103 82 57 46 22 19 5 4 4

1

T T 1T T 1
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

0

Table 3. Safety Profile of Pirtobrutinib in Patients with CLL or SLL.

Event

Adverse eventsT

Fatigue

Diarrhea

Contusion

Cough

Coronavirus disease 2019
Nausea

Abdominal pain

Dyspnea

Headache

Upper respiratory tract infection
Back pain

Anemia

Adverse events of special interest:
Atrial fibrillation or flutter§
Bleeding

Bruising|

Hemorrhage

Hypertension

Infections

Neutropenial

Adverse Events

Any Grade

100 (31.5)
84 (26.5)
77 (24.3)
77 (24.3)
76 (24.0)
60 (18.9)
57 (18.0)
55 (17.4)
55 (17.4)
52 (16.4)
51 (16.1)
48 (15.1)

12 (3.8)
135 (42.6)
96 (30.3)
67 (21.1)
45 (14.2)
225 (71.0)
103 (32.5)

Grade =3

Treatment-Related Adverse Events

number of patients (percent)

6 (1.9)
2 (0.6)
0
0
16 (5.0)
0
5 (1.6)
3 (0.9)
2 (0.6)
1(0.3)
3(0.9)
28 (8.8)

4
7

—_—

3)
2)

s

L
2
0
7(2.2)
11 (3.5)
89 (28.1)

85 (26.8)

(N=317)*

Any Grade Grade =3
11 (3.5) 1(0.3)
28 (8.8) 1(0.3)
52 (16.4) 0

5 (1.6) 0

5 (1.6) 0
10 (3.2) 0
7(2.2) 1(0.3)
2 (0.6) 0
17 (5.4) 1(0.3)
11 (3.5) 0
3(0.9) 0
15 (4.7) 7(2.2)
4(1.3) 1(03)

75 (23.7) 3(0.9)
62 (19.6) 0
22 (6.9) 3(0.9)
12 (3.8) 1(03)
39 (12.3) 12 (3.8)
62 (19.6) 47 (14.8)

* Relatedness of adverse events to treatment was determined by the investigator.

T Shown are events that were reported in at least 15% of the patients.
I Adverse events of special interest are those that were previously associated with covalent BTK inhibitors. All terms are

composite terms, except hypertension.

§ Of the 12 cases of atrial fibrillation or flutter in the overall safety population, 3 occurred in patients with a medical his-

tory of atrial fibrillation.

9 Bruising included contusion, petechiae, ecchymosis, and increased tendency to bruise.
| This term is an aggregate of neutropenia and decreased neutrophil count.

Mato et al., NEJM 2023
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MURANO: 4 years FU with updated PFS and OS

100 HR, 0.19 (95% Cl, 0.14 — 0.25); P <.0001
= VenR (n =194)
80 - — BR (n = 195)
+ Censored
e 60 -
ri
a 40 -
HR, 0.41 (95% Cl, 0.26 — 0.65); P <.0001
20 A 204 = \/enR (n = 194)
EOCT EOCT EOCT EOT = BR (n =195)
0 | | Ill | | | | | | | | Ill | | | | | | | | | | | | | | | | | | | | | | 0 | | Ill | | | | | | | | Ill | | | | | | | | | | | | I+(-:ens:)r6dl | |
0 3 6 91215182124273033363942454851545760 0 3 6 91215182124273033363942454851545760
No. at risk: Mos No. at risk: Mos

= VenR 194190185179176174170167161150141134130118101 55 40 14 7 2

= VenR 19419018518318217917817617316816616516416315411084 34 15 6 1
= BR 195178165143129104 85 89 66 56 45 40 32 23 14 9 3 2

= BR 195181175167162155152150147141140138134130116 94 58 29 7

= Median follow-up: 48.0 mos

Parker. J Clin Oncol. 2020;38:4042.
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MURANO trial: prognostic biomarkers

= VenR unmut-IGHY, n = 123 == ‘VenR del(17p) and/or TP53-mut, n = 53
wmn YenR mut-IGHV, n = 53 w=e VenR no del(17p) and TP53-WT, n = 104
100 = BR unmut-IGHV, n = 123 = BR del{17p} and/or TP53-mut, n =55
smn BR mut-IGHY, n = 51 100 —mm === BR no del(17p) and TP53-WT, n = 98
80 4 S———
= 60 -
]
e 40 S
20
{:] 1 1 1 1 1 1 1 1 1 1
0 & 12 18 24 30 36 42 48 54 &0 &6 72 0 T T T

, 0 & 12 18 24 30 36 42 48 54 &0 &4
Time (months) .
) ) Time (months)
Mo. of patients at risk

Mo. of patients at risk
== 123 117 110 107 102 88 81 70 &0 33 10 2

~ 53 52 51 49 48 45 43 39 34 20 3 — 23 47 4443 37 302723 19 124
3o 76 43 32 23 14 10 3 --104 102 99 97 94 86 82 71 &1 36 7
- 51 45 39 32 25 18 14 9 7 2 — 5 40 2 15 115 433 T
~-98 87 71 48 40 31 19 12 5 1
Median PF5, HR (95% Cl): 5-year PF5, Median PF5, HR (95% CI); S-year PFS,
Category months (95% CI) P valuet % (95% CI) Category months (95% CI) Pvaluet % (95% CI)
VenR unmut-lGHY  52.2 {44.1, 53.8) 2.96 (1.64, 5.34); 28.7 (18,5, 38.9) VanR del(17p) andfor TP53-mut  37.4 (29.4,52.3) 2.04 (1.32, 3.15); 27.3(13.6, 41.0)
mut-IGHV NE 0002 712.7 (59.7, 85.4) No del(17p) and TP53-WT  56.6 (53.0, NE) {0010 42.5 (289, 56.0)
AR unmutIGHY 157 (13.4, 17.3) 1.79(1.24, 2.58); ME ar del(17p) andfor TP53-mut 134 (B.0, 15.8)  1.67 (1.15, 2.40); MNE
mut-IGHY 24.2(18.6,32.8) 0015 MNE Mo dal(17p) and TPS3-WT  19.56 (16.4, 25.4) {0059 NE

Venetoclax-rituximab smoothed but not completely overcome the prognostic
impact of IGHV mutational status and of TP53 disruptions @ eha

Seymour et al., Blood. 2022



ESMO qguidelines for R/R treatment

Symptomatic relapsed CLL

l l l l

~N N N N
Relapse after CIT or late relapse
Early relapse

(36 “‘°"t'll?gl:ﬁf;l;i';e;gc'“'ba“d’ (<36 months) after venetoclax-based, Progression on a BTKi TP53 mutation or del(17p)
time-limited TX

and no TP53 mutation or del(17p)

Acalabrutinib, zanubrutinib

Venetoclax—rituximab [I, A]* or ibrutinib® 1, A]

Acalabrutinib or zanubrutinib

Venetoclax—rituximab [lll, A]

or :::?;;ﬂ;?g;:t::mz?em Venetoclax—rituximab [l, A]
Venetoclax [lll, B]

[, B} Idelalisibrituximab [, B]
AlloSCT in fit patients [IV, B]

Acalabrutinib, zanubrutinib
or ibrutinib® [, B]

I, AJ*
Ibrutinib® [I, B]?
Ibrutinib—venetoclax®e [lll, B]

Venetoclax-rituximab [ll, B]

Ibrutinib~venetoclax®< [il, B] Non-covalent BTKi [ll, A]

49
Eichhorst et al., Ann Oncol. 2024.



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naive CLL
4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation
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Richter transformation in the GCLLSG trials

2975 patients with CLL enrolled in phase 2 and phase 3 trials of the GCLLSG
Median observation time was 53 months

Cum Survival

All patients

Time to Richter transformation
from first-line CLL treatment

0,8

0,67

0,4

0,24

2.1% at 3y

]

8.2% at
12y

o,o-w

T T T T I 1 I T | | T T T I | T T
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204

Time to Event [RT] (months)

Pts, N Events, N

2971

99 (3.3)

Median 3-year 6-year 9-year  12-year

months Survival, Survival, Survival, Survival,
% % %

NR 97.9 95.4 92.6

Cum Survival

Survival from diagnosis
in patients with and without Richter

10

p <0.001

08+

Median OS: 166.8 months

06

04 1

Cum Survival

e
b

1. nRT

02

RT

T T T T T T T T
0 S 10 15 20 25 30 35 40

004

OS from diagnosis (years)

Median OS: 71.0 months”]

Survival after Richter diagnosis

0.8

e
|

L

h\w Median OS: 9.4 months
Ty
ﬁ—ih—w RT

T T T T T T T T
12 24 36 48 60 72 84 96

Time to Event [OS] (months)

Al-Sawaf et al Leukemia 2020
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Clinical algorithm for managing Richter transformation

Adopt a biopsy policy —

L Manage as a CLL

Clinical suspicion of RS \

* Bulky

+ Extranodal

* B symptoms
+ HIGH LDH

J

CLL J
L accelerated CLL

s @

+

PET tailored biopsy ]

‘1

DLBCL

Second cancer J

Clonal
relationship
Clonally

]

molecular
diagnostic
node
L Clonally related RS
Clinical trial or R-CHOP
or OFAR or
R- Hyper -CVAD
. . +
Mouhssine and Gasidano, Cancers 2022 : Donor ‘
Rossi, Spina, Gaidano, Blood 2018

Rossi and Gaidano, Semin Oncol 2016 L Allo SCT

||

Auto SCT
Clinical trial
Follow-up

L

unrelated RS

¥

Manage as a de novo
DLBCL
(i.e. R-CHOP)

J
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Clonal relationship represents the most important prognostic/predictive factor
_in Richter transformation

100

N e ‘ Manage as DLBCL

De novo/clonally
unrelated (~20%)

”
N

DLBCL Richter
Transformation

Clinical trial
20 or

Clonally related or
unknown status (~80%)

Cumulative probability of survival (%)

Intensified regimen
S R S A A R and allo-SCT

|||||||||||||||||
lllllllllllllll

Open issues on clonal relashionship in Richter syndrome

* Hurdles to collect tissue biopsy

* |GHV analysis not performed in all centers

* Hurdles in the evaluation of IGHV sequences especially in cases with
concomitant presence of CLL and RS cells

* Need to confirm the prognostic role of clonal relashionship in large datasets

* Need to define the best treatment regimen for each molecular group

NCCN Guidelines Version 2.2023, Histologic Transformation (Richter's) and Progression; @ e h a
Rossi et al., Blood. 2011; Parikh et al., Blood. 2014; Abrisqueta et al., Blood. 2017



Reasons for treatment failure in clonally related Richter transformation

L

Slow development

of NOTCH targeting

medicines :?Eg:,NOTCHl | [\ ./ alterations .

PI3K pathway .

Akt ). o .‘ \
Mutational " A |
activation SURVIVAL, { PLCY2 ) CELL )
PROLIFERATION M CYCLE
s

o TP53 Epigenetic £
Difficult development of mutation/deletion ~ alterations
TP53 restoring drugs el | ‘

AL Genes

e k CDKN2A
translocation/amplification/ S e APOPTOSIS
mutation 4 deletions -
No MYC targeted ESanld,
medicines "
o XPO1 mutation _ RS ‘ ‘

Mouhssine and Gaidano, Cancers, 2022

Stereotyped \ / BCR . o N o
BCR (subset 8 Rapidly progressive kinetics
— s Chemorefractoriness
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Reasons for treatment fallure in Richter transformation

= =" W A r, -

Rlchter g
syndrcmef;;

F"" g';ﬂi" # age
LN n;‘

| Biology of the tumor‘

r

I Lack of dedicated treatments |

-

| Patient frailtyl

| Late recognition ‘

e No standard of care

* R-CHOP frequently used, followed by allo/auto HSCT in eligible patients
* Need for developing chemo-free strategies for Richter transformation




Molecular vulnerabilities of Richter transformation

Ibrutinib Palbociclib
Acalabrutinib Idelalisib MK-2206

Pirtobrutinib Duvelisib

Nemtabrutinib

Venetoclax

Pembrolizumab
Nivolumab

Selinexor

Mouhssine and Gaidano, Cancers, 2022
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Anti PD-1 in combination with target agents

THE LANCET Oncology  Tedeschi et al., 2024
Venetoclax, atezolizumab and obinutuzumab

combination in DLBCL-RT: the phase 2 MOLTO trial
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Tislelizumab plus zanubrutinib for Richter
transformation: the phase 2RT1 trial
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Conclusions

* BCR signaling pathway and BCL2-mediated inhibition of apoptosis represent the mainstay of CLL
pathogenesis and provide actionable therapeutic targets

 Biomarkers are relevant in 1L treatment choice also in the era of pathway inhibitors
« Chemoimmunotherapy has no longer a role in CLL treatment if pathway inhibitors are accessible
* Continuous therapy with BTKi overcomes the adverse prognostic impact of disrupted TP53

 Multiple chemo-free options are available for 1L treatment according to molecular predictors,
fitness, age and patient preferences

* Treatment sequencing of R/R patients highly depends on 1L therapy

* Richter transformation should be appropriately suspected and diagnosed, also considering the
new therapeutic developments % eha



Discussion points

 How to manage CLL if pathway inhibitors are not fully accessible

 How to balance patient preferences with guideline recommendations for choosing treatment
* How to manage cardiac effects of BTKi

 What is the most appropriate treatment sequencing in TP53 wild type patients

 How to raise a clinical suspicion and provide appropriate management of Richter transformation

€3 eha
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Early intervention in Binet A CLL does not improve patients outcome

Overall Survival (%)

No. AT Risk
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Early intervention can postpone events of disease progression and the need of therapy, especially in
high-risk Binet A CLL patients, but, despite this effect, there is no OS benefit

Dighiero et al., NEJM. 1998; Hoechstetter et al., Leukemia. 2017; Herling et al., Leukemia. 2020.



CLL12 trial: ibrutinib vs placebo in treatment-naive, high-risk, early-stage CLL

— Placabo
— — (n = 158) (n = 155)

del(17p) IGHV
del(11q) ECOG PS Increased risk of Grade 1-2 Grade 23 Any grade Grade 1-2 Grade >3
Thymidine kinase Sex Pragression Any serious AEs, n (%) 62 (39.2) 169 51 (32.3) 58% (37.4) 42.6) 53 (34.2)
(32 microglobulin Age Versus Total n of serious adverse 112 18 94 108* 8 99
d events
4 :
A |
1.0 4 U Serious AEs with >2%
) incidence in either group,
n (%)
08 Arrial fibrillation 9 (5.7) 1(0.6) 8 (5.1) 1(0.6) 1 (0.6)
) Acute myocardial infarction 1(0.6) 1 ({0.8) 4 (2.6) 4 (2.6)
Pneumonia 1 (4.4) 7 (4.4) 6(39) 6(3.9)
g 0.6 4 Basal cell carcinoma ing 1(0.6) 2(1.3) 6* (3.9) 5(3.2)
=
E Any AE of dinical interest, 113 (71.5) B6 (54.4) 27 (17.) 77 (49.7) 53(34.2) 24 (15.5)
T i n (%)
g Total no. of AEs of dinical 280 245 35 164 135 29
w interest
CLL Patients 024 Cardiac arrhythmias 34 (21.5) 21 (13.3) 13 (8.2 12 (7.7) 10 (6.5) 2(1.3)
* Treatment-naive Bleading 53 (33.5) A7 (29.7) 6 (3.8) 23 (14.8) 20(12.9) (1.9
* Asymptomatic Binet stage A : : :
ymp g Hazard ratio, 0.25 (95% CI. 0.14-0.43) Hypertensive disorders 18 (11.4) 15 (9.5) 319 7(4.5) 4 (2.6) 1019
0.04 P<0.0001 Cardiac event other than 12 (7.6) 7 (4.4) 5(3.2) 16 (10.3) 7 (A5) 2 (5.8)
T T T T T T T T T T arrhythmia
0 i R . i e Diarthea 63 (39.9) 60 (38.0) Ny A6 (29.7) 39 (25.2) 7(4.5)
Time to event [EFS] (months)

Patients at risk
lbrutinib 182 145 130 121 99 83 71 59 21
Placebo 181 141 122 108 83 64 45 33 13

Ibrutinib is effective in patients with high-risk, early-stage CLL, but the results do not justify changing the current
standard of “watch and wait”, keeping in mind the relevant cardiovascular toxicity associated with ibrutinib

Langerbeins et al., Blood. 2022



Evaluation of patients with CLL before treatment

Assessment before treatment Clincal practice Trial
History and physical, performance status Always Always
CBC and differential count Always Always
Marrow aspirate and biopsy When clinically indicated (unclear Desirable
cytopenia)

Serum chemistry, serum immunoglobulin, and direct antiglobulin test Always Always
Chest radiograph Always Always
Infectious disease status Always Always
Additional tests before treatment

Molecular cytogenetics (FISH) for del(13q), del(11q), del(17p), add(12) in peripheral blood Always Always
lymphocytes

Conventional karyotyping in peripheral blood lymphocytes (with specific stimulation) NGI* Desirable
TP53 mutation Always Always
IGHV mutational status Always Always
Serum B,-microglobulin Desirable Always
CT scan of chest, abdomen, and pelvis NGI Desirable
MRI, PET scans NGI NGI
Abdominal ultrasoundt Possible NGI

Hallek et al., Blood. 2018
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