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

Predictive biomarkers Prognostic biomarkers
oc o2, A N

e A
Less informative today than in the past o Sy,)o
' P
when the choice was bet.ween CIT and rog"ess,- o,b‘9

target therapies On

Treatment tailoring Patient counseling

Frequency of follow-up

TP53 IGHV Identify those appropriate for

early intervention trials

AVIANO



Biomarkers in CLL in the era of pathway inhibitors
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Prognostic score for early stage CLL patients
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Clinical impact of XPO1 mutations in early stage CLL

UNIVERSITA DEL PIEMONTE ORIENTALE
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XPO1 mutations integrate early stage CLL prognostic scores UP

UNIVERSITA DEL PIEMONTE ORIENTALE

Binet A prognostic model* Rai 0 prognostic model?
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Biomarkers in CLL in the era of pathway inhibitors
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TP53 mutational status and OS - CIT
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Front-line therapeutic algorithm — ESMO guidelines (2021)

Symptomatic early-stage CLL or advanced-stage CLL

l

Ibrutinib

CIT®: FCR®
LAl

Venetoclax+obinutuzumab®
Ibrutinib or acalabrutinib®

CIT*; CLBO
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Ibrutinib or acalabrutinib®
Venetoclax+obinutuzumab®
Venetoclax

Idelalisib+rituximab

Figure 1. Front-line therapy.

The order of the recommended treatments for each subgroup is based on expert opinion considering time-limited as more valuable therapy, if there is equal evidence
for two different treatment options.

BR, bendamustine plus rituximab; CIT, chemoimmunotherapy; CLBO, chlorambucil plus obinutuzumab; CLL, chronic lymphocytic leukaemia; FCR, fludarabine,
cyclophosphamide and rituximab; IGHV, immunoglobulin heavy chain variable.

* CIT as alternative treatment, only if reasons against treatment with targeted therapies or non-availability.

b BR might be considered altematively in patients above the age of 65 years.

€ If available.

9 If approved and available.

Eichhorst et al.,et al, Ann Oncol 2021
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Ibrutinib allows to obtain prolong survival rates

also in high risk TP53 disrupted CLL

i) TP53

Phase 2 trial dedicated to
TP53 disrupted cases
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Acalabrutinib and zanubrutinib
are active in TP53 disrupted patients

TP53 mut and/or 17p del

i) TP53
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Clinical impact of different types of TP53 abnormalities

i) TP53
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| CLL retrospective multicenter cohort (n=229)

TP53 mutations by NGS FISH analysis for 17p deletion

d

Purified CD5+/CD19+ CLL

Ibrutinib start date

6 months

Included pts. CRO
AVIANO
Bomben et al.,et al, Leukemia 2023



| CLL retrospective multicenter cohort (n=229)

Parameter Category N %
Age <65 69 30.1
>65 160 69.9
Gender Female 79 34.5
Male 150 65.5
Previous Line of therapy® 0 51 22.3
1 92 40.2
2 60 26.2
3 18 7.9
>3 8 3.5
Rai stage 0 0 0.0
| 42 18.3
] 94 41.0
1 22 9.6
v 63 27.5
Missing 8 3.5
delllq Present 56 24.5
Absent 171 74.7
Missing 2 0.9
Hemoglobin g/L >120 for men / >110 for women 151 65.9
<120 for men / <110 for women 78 34.1
B2 microglobulin mg/L <5 151 65.9
>5 a5 19.7
Missing 33 14.4
Lactate dehydrogenase U/ml Normal 108 47.2
Elevated 119 52.0
Missing 2 0.9
IGHV Mutated 76 33.2
Unmutated 153 66.8

Bomben et al.,et al, Leukemia 2023
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| TP53 aberrations
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| TP53 aberrations and OS/PFS
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 Multivariable analysis

oS
UVA MVA®
HR LCI UcCl P HR LCI uci P

Gender (Male) 147 | 0.86 | 2.51 | 0.1644 -

Age (>65y) 1.18 | 0.69 | 2.00 | 0.5489 -

Rai stage (I-1l versus llI-IV)° 1.82 | 1.12 | 2.94 | 0.0147 ni

Previous Line of therapy (0-1

wersus 1) 1.93 1.19 3.12 | 0.0077 | 1.91 1.17 3.13 | 0.0093
Anemia 2.86 1.77 4.62 [<0.0001| 2.47 1.51 4.05 | 0.0003
B2 microglobulin (high)d 1.68 0.96 2.95 | 0.0689 -

LDH (high)® 1.61 | 098 | 2.65 | 0.0607 | ni

IGHV (UM) 1.49 0.83 2.68 | 0.1849 -

delllq (pres.ent)d 1.31 0.77 2.22 | 0.3233 -

del17p/non-TP53 mut’ 0.60 0.08 4,50 | 0.6208 | 0.71 0.09 5.35 | 0.7391
non-del17p/TP53mutf 1.46 0.77 2.76 | 0.2467 | 1.43 0.74 2.79 | 0.2917
de|17p/TP5?,mutf 2.16 1.21 3.85 0.009 2.27 1.24 4.14 | 0.0077

0OS and PFS were computed from date of ibrutinib treatment to date of death or progression/suspension or last follow-up

Bomben et al.,et al, Leukemia 2023

PFS
UVA MVA®
HR Kl ucl P HR LCI ucl P
1.73 | 1.08 | 278 |0.0233 | ni
1.03 | 0.66 | 1.61 | 08928 | -
1.65 | 1.08 | 251 |0.0201 | ni
2.34 | 1.54 | 3.55 |<0.0001| 2.44 | 159 | 3.74 |<0.0001
2.25 | 1.49 | 3.41 | 00001 | 2.04 | 1.33 | 3.13 | 0.0011
161 | 099 | 2.61 | 00526 | -
1.74 | 114 | 267 |0.0108 | ni
1.81 | 1.07 | 3.08 |0.0272 | ni
1.21 | 0.76 | 1.93 | 0.4199 -
033 | 005 | 242 | 02756 | 034 | 0.05 | 2.53 | 0.2942
1.02 | 058 | 1.77 | 09556 | 0.90 | 0.51 | 1.61 | 0.7340
2,01 | 1.24 | 3.25 |0.0047 | 2.05 | 1.24 | 3.37 | 0.0049
AVIANO



Clinical impact of different types of TP53 abnormalities

Bomben et al.,et al, Clin Cancer Res 2021

A e Missense
248 ® Truncating
@ 25 o . ® |n-frame
.% . < @ Splice
z bcari ol sowit .
=0 ? @ & o® oo AN MWD 0B D o RIS TSNP P we e s e
2 3 4 5 [ i 8 9 10 1
1 i 100 ) 200 i 300 ] 393aa
[ T1ADI2 | PRR | DNA-binding domain | | oo | cD |

B
CK proxy?
Wi|d_type MuItipIe hit
— )
=\ A N\
L o | | j\ : .T ('
N/ N == (. . . e )
\ Mutation and deletion J Double mutation le mutation BTKI are actlve |n

- different alleles - - same allele -

Single hit
&3

N\ :\: _‘, 7 N // / \\ el ;4_7/'/,’ l ] N “ I'/, N . .///
— —— \ ~ \ e " ).
. : \ < I / CRO
Deletion only Mutation only Separate mutation and deletion Separate single mutations AVIANO
k - distinct clones - ) - distinct clones -

— most of TP53
E. Slisrupted patients)

| | A

/oo
.8

) W
\ (AT

(AT
e | e |
s | mis i




i) TP53

TP53 mut and/or 17p del

Clinical impact of TP53 in the CLL14 trial

TP53mut No TP53mut
and/or del(17p) or del(17p)
VenO OClb VenO ocClb
Time on VenO Median PFS, months ~ 51.9 20.8 76.6 38.9
100 — 0.38(0.16-0.89)  0.38 (0.29-0.51)
HR (85% CI) p<0.0224* p<0.0001*
B 5-year 6-year
80 EEEE PFS PFS
: 64.7%
1 ! 57.2%
. 60 'I _____ ;
< -
(7’) '—I VenO no TP53mut
L 3 or del(17p)
O 40 W .
Ly —— = VenO TP53mut .
1 andior del(i7p) —— Median PFS 52 months
i e TG0, %4~  OCIb no TP53mut
20 EoT "'"""'o""i':;:glzé'; or del(17p)
(o] 163.7 % % Le—=—» OClb TP53mut
0 4 ' ; and/or del(17p)
I T I T I I | I T I I I I
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Time (months)
At Risk:
OClb TP53™ ' and/or del(17p) 24 20 19 13 10 9 9 5 5 4 4 4 3 1
VenO TP53™'tand/or del(17p) 25 22 21 19 17 16 15 14 13 12 8 6 4 2
OClb no TP53™ or del(17p) 184 169 160 135 117 106 90 68 60 51 45 40 33 17 3
VenO no TP53™u or del(17p) 184 170 168 161 157 150 142 131 123 112 101 87 73 34 3

Ven-Obi mitigates, but does not abolish, the negative prognostic impact of TP53 disruption

Al-Sawaf et al., iwCLL 2023
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Biomarkers in CLL in the era of pathway inhibitors
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Impact of IGHV mutation status on outcome after FCR

100 - MDACC Phase Il study (N=300)1
757 IGHV mutated
& 50-
Ll
a
25 =
IGHV unmutated
o p<0.0001
0O 2 4 6 8 10 12 14 16
Time (years)
100 - Italian retrospective
analysis (N=404)3
75 =
- 50- s
& 8
25 =
0-

4 6 8
Time (years)

1. Thompson PA, et al. Blood 2016; 127:303—-309. 2. Fischer K, et al.
Blood 2016; 127:208-215. 3. Rossi D et al. Blood 2015; 126 1921-1924.
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Front-line therapeutic algorithm — ESMO guidelines (2021)

Symptomatic early-stage CLL or advanced-stage CLL

l

Ibrutinib

CIT®: FCR®
LAl

Venetoclax+obinutuzumab®
Ibrutinib or acalabrutinib®

CIT*; CLBO
0.A

!

Venetoclax-+obinutuzumab®
CIT: CLBO
Ibrutinib or acalabrutinib?

LA

!

N
IGHV-unmutated IGHV-mutated
# No 7P53 mutation or del(17p) } [ No TP53 mutation or del(17p) TP53 mutation or del(17p) J
Fit patients Unfit patients Fit patients Unfit patients All patients

Ibrutinib or acalabrutinib®
Venetoclax+obinutuzumab®
Venetoclax

Idelalisib+rituximab

Figure 1. Front-line therapy.

The order of the recommended treatments for each subgroup is based on expert opinion considering time-limited as more valuable therapy, if there is equal evidence
for two different treatment options.

BR, bendamustine plus rituximab; CIT, chemoimmunotherapy; CLBO, chlorambucil plus obinutuzumab; CLL, chronic lymphocytic leukaemia; FCR, fludarabine,
cyclophosphamide and rituximab; IGHV, immunoglobulin heavy chain variable.

* CIT as alternative treatment, only if reasons against treatment with targeted therapies or non-availability.

b BR might be considered altematively in patients above the age of 65 years.

€ If available.

9 If approved and available.

Eichhorst et al.,et al, Ann Oncol 2021
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overcome the prognostic value of IGHV mutational status

i) IGHV

Progression-free survival, %

RESONATE 2 trial

H A
o FLAIR trial -
90 A 7 o
80 § :
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Barr et al., Blood Adv. 2022; Shanafelt et al., Blood. 2022; Hillmen et al., Lancet Oncol. 2023



Venetoclax + antiCD20 mitigates but not completely overcome
the negative prognostic impact of unmutated IGHV genes

IGHV unmutated IGHV mutated
VenO OClb VenO OClb
Median PFS, months 64.8 26.9 NE 62.2
Time on VenO o 0.27 (0.19-0.38) 0.45 (0.26-0.76)
100 — HR (85% CI) p<0.0001* p<0.003*
“a. ., S-year 6-year
-, i PFS PFS
] . 0 i
%0 p 1% 124y,
K] i VenO IGHV mutated
— 60 T,
X 1
» L
[T ~a
o =1
40 — Lo OCIb IGHV mutated
1
" i I
- 5 L
20 T __123% 8;5"/ VenO IGHV unmutated —  Median PFS 65 months
EoT T=ia T m =g d
' t# = w—__ OCIbIGHV unmutated
0 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

At Risk: Time (months)
OClIb IGHV mutated 83 77 76 71 66 60 57 46 42 39 35 33 28 15
VenO IGHV mutated 76 70 68 65 64 61 60 59 57 53 49 44 39 19
OCIb IGHV unmutated 123 110 101 75 59 53 4 26 22 16 13 1 8 3

VenO IGHV unmutated 121 111 110 103 101 96 90 80 73 68 57 47 37 17

- - N

Al-Sawaf et al., iwCLL 2023



The poor outcome of unmutated IGHV in Venetoclax + antiCD20
treated patients is reinforced by TP53 disruption .

VenO
IGHV mutated IGHV unmutated

With TP53mut No TP53mut With TP53mut No TP53mut
and/or del(17p or del(17p and/or del(17p or del(17p

Median PFS, months NE NE 50.9 69.0
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I
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| s 75.00/0 75;0% VenO IGHV mutated,
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Al-Sawaf et al., iwCLL 2023



Front-line therapeutic algorithm — from 2021 ESMO guidelines to....

Symptomatic early-stage CLL or advanced-stage CLL

l

Ibrutinib
CIT™ FCR®

LA

N
IGHV-unmutated
No 7P53 mutation or del(17p)
Fit patients Unfit patients

Venetoclax+obinutuzumab®
Ibrutinib or acalabrutinib®

CIT*; CLBO
[IIA]

! !

( IGHV-mutated TP53 mutation or del(17p)

No 7P53 mutation or del(17p)

Fit patients Unfit patients All patients

! ! !

Ibrutinib or acalabrutinib®
Venetoclax+obinutuzumab®
Venetoclax
Idelalisib+rituximab

Venetoclax+obinutuzumab®
CIT: CLBO
Ibrutinib or acalabrutinib?

Figure 1. Front-line therapy.

The order of the recommended treatments for each subgroup is based on expert opinion considering time-limited as more valuable therapy, if there is equal evidence

for two different treatment options.

BR, bendamustine plus rituximab; CIT, chemoimmunotherapy; CLBO, chlorambucil plus obinutuzumab; CLL, chronic lymphocytic leukaemia; FCR, fludarabine,

cyclophosphamide and rituximab; IGHV, immunoglobulin heavy chain variable.
* CIT as alternative treatment, only if reasons against treatment with targeted therapies or non-availability.
b BR might be considered altematively in patients above the age of 65 years.

 If available.

4 If approved and available.

Eichhorst et al.,et al, Ann Oncol 2021
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Front-line therapeutic algorithm — ESMO guidelines (2024)

Eichhorst et al, Ann Oncol 2024

Symptomatic early-stage CLL
or advanced-stage CLL

v

L No TP53 mutati

WV
IGHV-mutated

A4
7

v N
IGHV-unmutated
ion or del(17p) )

L No 7P53 mutation or del(17p) )

Fit or younger patients

Venetoclax-obinutuzumab
0,A]
Ibrutinib-venetoclax® [, A]
Ibrutinib [1, A]

Acalabrutinib + obinutuzumab
[, A]

Zanubrutinib [lll, A]

CIT: FCR [, B]

1. First-line therapy.

Unfit or older patients

Fit or younger patients Unfit or older patients

Venetoclax-obinutuzumab Ibrutinib-venetoclax® [I, A]
0,A]
Acalabrutinib + obinutuzumab
0LAl
Zanubrutinib [1, A]

Venetoclax-obinutuzumab
Ibrutinib [1, A] LA
Acalabrutinib + obinutuzumab Acalabrutinib + obinutuzumab
[, Aj [LAl
Zanubrutinib [lll, A] Zanubrutinib [I, A]
Venetoclax—obinutuzumab Ibrutinib® [I, A]
[1,A] Ibrutinib-venetoclax*® [l B]

Ibrutinib® [1, A]
Ibrutinib-venetoclax®* [l, B]

v
~V
[ TP53 mutation or del(17p)

]

Acalabrutinib [1, A]
Zanubrutinib [Il, A]
Ibrutinib® {1, A]
Venetoclax [Ill, A]

Ibrutinib-venetoclax*® [Ill, A]
Venetoclax—obinutuzumab [lll, A]
Idelalisib—rituximab [Il, B]

1) FCR no longer present
2) Same drugs but swopped

order of the recommended treatments for each subgroup is based on the authors’ expert opinion, which considers time-limited therapy as more valuable, if there is
equal evidence for different treatment options.

Purple: algorithm title; blue: systemic anticancer therapy or their combination; white: other aspects of management and non-treatment aspects.
variable; MRD, minimal residual disease.

CIT, chemoimmunotherapy; CLL, chronic lymphocytic leukaemia; del, deletion; FCR, fludarabine—cyclophosphamide—rituximab; IGHV, immunoglobulin heavy chain

“Ibrutinib—venetoclax with a 15-month fixed duration or with an MRD-guided duration.

blbrutinib or ibrutinib—venetoclax should be considered carefully in older patients with cardiac comorbidities.
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Biomarkers in CLL in the era of pathway inhibitors according to guidelines

Predictive biomarkers Prognostic biomarkers
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Biomarkers vs. Patient-characteristics and Risk Stratification in CLL Therapy

IGHV status
TP53 status
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I m portance Patient characteristics:
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Bulky disease

AVIANO
Courtesy of Davide Rossi, Bellinzona, CH
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Biomarkers in CLL in the era of pathway inhibitors
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Complex karyotype predicts PFS in ibrutinib-treated patients:
Results from the GIMEMA1114 trial -

100 -
75 + —'_I
R e e 8 50—
< e
o p = 0.006 o p = 0.058
) v
a a
25 A 25 4
—— Complex karyotype more or equal to 3 lesions =~ Other
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=~ TP53 disrupted
0 1 T 1 1 1 0 T L) T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Months Months

CK>3 lesions = Borderline

significance when devoid of TP53

disruption
Rigolin et al., Blood 2021



Molecular predictors of PFS in CLL with venetoclax-based

combinations in the CLL13/GAIA trial

iiii) CK

hCKT == poor PFS
[ )

Pooled venetoclax collective

1.0
0.8 -
“©
=
= 0.6
o = nCKT (<2 aberrations)
€ 0.4 4 — iCKT (3-4 aberrations)
= = hCKT (=5 aberrations)
0.2 = iCKT vs nCKT: HR 1.19, 95% CI1 0.69-2.06, P = .525
hCKT vs nCKT: HR 3.72, 95% Cl 2.03-6.82, P < .001
O'O 1 | | 1 | | |
0 12 24 36 48 60
Patients at risk Time to event [PFS] (months)
nCKT 565 547 522 308 99
iCKT 80 75 71 44 14
hCKT 27 27 21 8 2

Furstenau et al., Blood 2023
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Large lymph nodes predict outcomes in venetoclax-treated patients

Real-life italian cohort

=+ linfo node diameter <56.5 mm =~ linfo node diameter>56.5 mm

Multivariate analysis from the CLL14 trial -
COX regression Univariate Hazard 75%
PFS comparison ratio 95% Wald CI
2
Lymph node size 2
€ 50%
=25cm vs.<5cm 2.922 1.849-4.617 —— 5
o
Deletion 17p
25%
=0.016
del(17p) vs. no del(17p) 3.578 1.952-6.557 —— ‘
P oy 12 24 36 48
01 10 100 Months
- 94 63 29 5 0
- 25 1 6 1 0
0 12 24 36 48
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Al-Sawaf et al., Nat Comm 2023; Autore et al., Hematol Oncol. 2023



Biomarkers in CLL in the era of pathway inhibitors
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VLA-4 (CD49d/CD29)

a4 » heterodimeric integrin formed by non-covalent
(CD49d) B association of a4 (CD49d; 155kDa) and B, (CD29; 150kDa)
subunits

1
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— monocytes
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557 bbb bbb
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c B1 chain (CD29) = common chain

a4 chain (CD49d) = binding specificity
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LIGANDS OF CD49d i
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In vivo: CD49d ligands expression in CLL-involved area
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Zucchetto et al. Cancer Res, 2009
Tissino et al., Hematol Oncol, 2022
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CD49d expression in CLL
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CD49d expression and prognosis

CD49d expression
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Prognosticator of shorter overall survival
and treatment-free survival in the context
of chemoimmunotherapy

Gattei V. et al. 2008 Blood; 111:865-73
Shanafelt TD. et al. 2008 Br ] Haematol; 140:537-46
Bulian P. et al. 2014 JCO; 32:897-904
Tissino E. et al. 2020, Blood; 135:1244-54

Predictor of shorter progression-free
survival in the context of FCR/FCR-like
regimens (ARCTIC/ADMIRE clinical trials)

Pepper AGS. et al. 2022, Leukemia; 36:271-74

Prognosticator of shorter progression-free
survival in the context of BTKi therapy
Tissino E. et al. 2018, J Exp Med; 215:681-97

Tissino E. et al. 2020, Blood; 135:1244-54
Alsadhan A. et al. 2023, Clin Cancer Res
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CD49d expression: clinical consequences in ibrutinib-treated CLL

Reduced redistribution lymphocytosis Reduced lymph node shrinkage
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| CD49d expression and the 4-factor prediction model for ibrutinib-treated CLL
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| CD49d expression and the 4-factor prediction model for ibrutinib-treated CLL
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| Revision of the canonical 4-factor
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| Modified 4-factor

P=0.0001

‘ P=0.0739|P=0. 0432}

Bomben et al, HemaSphere 2024

TP53 mut and 17p del
B2M >5.0 mg/dl
LDH>250 U/L
Previous lines>1

B 100
A 100-¢ —_ 80
' X
80
g 2 604
% 60 - -(.?U
[%2) | -
O 20 o
S
° 0 40 80 120 20 -
Time from Ib (months) .
low 111 a7 4 0 C-index 0.639
nt 163 58 5 0
High 136 47 4 0 0 T T
0 40 80
Time from Ib (months)
Llow 218 89 9
Int 109 34 2
High 83 26 2

The modified 4-factor outperformed the canonical 4-factor score (C-indices 0.616 vs 0.639; P<0.0001).

AVIANO



| Modified 4-factor and CD49d

Bomben et al, HemaSphere 2024

MVA 1
UVA MVA
HR LCI UcCli P HR LCI uci P
CD49d (low vs high+bimodal) 2.20 1.40 3.45 0.0006 1.96 1.24 3.10 0.0040
Modified 4-factor intermediate® 1.59 1.01 2.49 0.0455 1.55 0.98 2.43 0.0585
Modified 4-factor high® 2.40 1.55 3.72 0.0001 2.10 1.34 3.24 0.0011
MVA 2
UVA MVA
HR LCI Ucli P HR LCI ucli P
Previous Line of therapy (0-1 versus >1) 1.70 1.17 2.49 0.0053 1.75 1.19 2.57 0.0043
BZM (low vs high) 1.62 1.10 2.39 0.0141 1.49 1.01 2.20 0.0451
TP53 di ti t, dell?7 ly, TP53 t
isruption (wt, del17p only, TPS3mut | o | 101 | 221 | ooms | 154 | 103 | 231 | 003z
only versus del17p and TP53 mut)
CD49d (low vs high+bimodal) 2.20 1.40 3.45 0.0006 2.16 1.36 3.43 0.0011
LDH (low vs high) 168 | 116 | 243 | o0.0061 ni

AVIANO



| Novel 4-factor-CD49d

Bomben et al, HemaSphere 2024

O

Modified 4-factor-CD49d

| C Modified 4-factor-CD49d
100

c Stratification (points): _ N

101 g? Ej The 4-factor-CD49d outperformed the
< w0} 3 5 modified 4-factor score
5 N 2 2 (C-indices 0.663 vs 0.639; P<0.0001)
-r.éu 40 L 00 4‘0 8‘0 120 40 80
(% | S T N 'I'|me7;rom Ib (n;onths) OOOOO Time :rom Ib (months)
B - PO 0 o gh 7

’ Ti 4?rom lb (:ﬂ;nths) 120 M : 1 1

oo et 1 - TP53 disruption (mutation & deletion)

2 14 41 1 0

'z 2 ¢ ¢ 2—High B2M serum levels (>5.0 mg/dl)

- 0+1 (low risk)

2 (int. risk 3 —>1 previous line of therapy
- 3+4 {high risk) 4 — High CD49d expression

AVIANO



Biomarkers in CLL in the era of pathway inhibitors

Progression of Treatment [ \
early stage CLL choice

Clonal
Rel.

Prog.

TP IGHV
model >3

Prog. cD49d

model

Int. @

Lymph
CK node

>5cm

- /



BTK mutations can be responsible for BTKi resistance

2/3 of refractory/relapsing patients

Antigen o
. 0

he

Ibrutinib

—

Extracellular

P

P ]
P P
ol.o

BTK C481S mutation
PLCG2 mutation

Wiestner, JCO 2013 Absent in ibrutinib naive patients CRO
Woyach, NEJM 2014 AVIANO

Fama, Blood 2014



BTK mutations are not the sole responsible for BTKi resistance

IBRUTINIB TREATMENT

BTK/PLCG2 mutated by
Relapsed patients NGS and ddPCR

Genomic landscape

Case ID 2822e-Rezazensanns
Cohort INIRIRRERRTRRRRRRRRRRRRINY

m nm T ——
er [ MMIIIHIN Il s=|e o One-third of patients with CLL
- - relapsing on ibrutinib do not carr
ress (DO RN RN so% |45 PsIng _ carry
n=49 aru | “ 00 11 2o | 245 BTK/PLCG2 mutations, even with a
M mutated (NGS&dJdPCR) SF3B1 18% [12% 0 I
W mutated (ddPCR) esz ||| I T | - 0.1% sensitivity
wild type BIRC3 I " 129% | 14%
BTK/PLCG2 mutated by e | [ | | |I I| I =«  Additional mechanisms, such as
: . NOTCH1 15% [12%
Responding patients NGS and ddPCR o I I | II I II . de|(8p), EGR2 a nd NF-kB pathway
O 5% (6% NEKBIE | | | o% [120 mutations, may be cooperating in
YD88 2% | 0% o . . . . .
! LI I muinn AURRRNRRRARRRNEN DRARRRON DRRTNE WA GHY d ete rm I n I ng p rongSSIO n O n I b rUtI n I b
n 1 “= =I'=I : 'I : III=== 'l I'lll 1 mmm 1 =I lll= IIII“= 1 I :I ;:::s‘:,i?gsz
|} = =! “I m f n l=l !I IIII 1 n Illllll= mn 1 [[11] (] ﬁ:;ig)

n=49
B mutated (NGS&JdPCR)
M mutated (ddPCR)

W wild type
Bonfiglio et al., Blood Adv 2023 AVIANO



Non-covalent BTK-Inhibitors in CLL inhibit both wildtype and C481-mutant BTK

Non-covalent Covalent

Pirtobrutinib

Wild type Normal Normal Normal Normal Normal Normal Normal

A428D
MA437R - Normal ecreasec ecrease Normal - Normal

T474l eCcrease Normal Normal

L528W ecreasec Normal

C481S Normal Normal Normal Normal

Pirtobrutinib ic
50

K i (nmol/liter)

v — Wild type 5.5

% i C481S 40

b= = \V416L 1242.0

& 504

o A428D 1592.0

& — M437R 1183.0
Zain R, et al. Front. Immunol. 2021; 12:694853. § 25_ T474 1109.0

& 0 — [ 528W 4906.0

T T T T T T 1

2 -1 0 1 2 3 4 5
CRO
Blombery et al., Blood Adv. 2022 AVIANO



Gain-of-function PLCy2 mutations bypass BTK targeting and constitutively

activate BCR signalling

@Anﬁgen—binding
leads to activation
of Src family Antigen
kinases /
BCR l

LYN )

@Tyrosine phosphorylation
and second messengers

formation events

PKCB

CaM

Translocation of
transcription

factors

Maher et al, Int J Mol Sci 2023

PIP3 «—— PIP2 —» PIP3

Ibrutinib
Acalabrutinib
Zanubrutinib
Pirtobrutinib

covalent

non-covalent

TProIiferation X

. survival
a0 T >

» ERK1/2 ; Cell

~ -
~ -
.........

AVIANO



Response to the non-covalent BTK inhibitor pirtobrutinib according to biomarkers
in the Bruin phase 1-2 trial for CLL previously treated with covalent BTKi

BTK C481 mutation status

b

Mutated 72/81 89 (80-95)
Unmutated 68/92 74 (64-82)
PLCG2 mutation status .
[ Mutated 10/18 | @ X 56 (31-78) ]
Unmutated 130/155 e+ 84 (77-89)
IGHV mutation status |
Mutated 23/30 —e 77 (58-90)
Unmutated 139/168 — 83 (76-88)
Complex karyotype E
Yes 22/24 ——e— 92 (73-99)
No 25/33 —e—— 76 (58-89)
del(11q) |
Yes 41/44 —e 93 (81-99)
No 102/132 o 77 (69-84)
del(17p), TP53 mutation, or both E
Yes 78/90 e 87 (78-93)
No 81/103 —eH 79 (70-86)

Response was 70-80% across clinical and molecular subgroups, with the exception of patients
expressing PLCG2 mutations, for which additional data are needed
AVIANO

Mato et al, NEJM 2023



Venetoclax Is a Highly Selective, Potent, Oral BCL-2 Inhibitor Designed to Induce
Apoptosis in Malignant Cells

Pro-survival proteins (e.g. BCL-2) Venetoclax competes for binding
sequester pro-death proteins by to pro-survival proteins, freeing
binding to their BH3 motifsl? pro-death proteins3~>
4 ) (" )

. . Venetoclax

) o

Venetoclax?
NOZH
N
\_
O NH O f
RPN
N? N
J@i@
Cl
x

1. Plati J, et al. Integr Biol (Camb) 2011; 3:279-296; 2. Czabotar PE, et al. Nat Rev Mol Cell Biol 2014; 15:49-63; AVIANO
3. Souers AJ, et al. Nat Med 2013; 19:202—-208 (incl. suppl.); 4. Oltersdorf T, et al. Nature 2005; 435:677-681; 5. Tse C, et al. Cancer Res 2008; 68:3421-3428.



Prognosticators/Predictors in the context of BCL2 inhibitors

Gly101Val was the first identified = reduced

. . Patient #11 Patient #14 Patient #32
the ability of VEN to displace BIM First First Fist
detection Relapse detection Relapse detection Relapse

¢.302G>T

p.(Gly101Val) G101V 0—‘@

BCL2 - NM_000633
D103Y *————@
BCL2-WT

Exon 1 Exon 2 Exon 3
\ g
3 A113G .—'. not detected —»@
b a2 \
V156D

[ b

Cancer cell fraction: 0.1% 1% 2%

. AVIANO
Blombery, P, et al., Cancer discovery, 2018. Blombery P, et al., ASH 2018, oral abstract LBA-7




Biomarkers in CLL in the era of pathway inhibitors

e )
Progression of Treatment
early stage CLL choice
Prog. IGHV Clonal
model TP33 Rel.
Int.
Prog. CD49d
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CK node
>5cm




Definition of Richter syndrome UPO

95-99%

Miiller-Hermelink HK, et al, WHO Classification 2008 AR



Risk of Richter transformation according to NOTCH1 UPoO®
mutation status and IGHV usage at CLL diagnosis

£ 100 — NOTCH1 wt & 100 -~ NOTCH1 wt & no IGHV4-39
S — NOTCH1M 5 — NOTCH1 wt & IGHV4-39
B B --=- NOTCH1 M & no IGHV4-39
E o E o — NOTCH1 M & IGHV4-39
L L °
g g Trisomy 12
S 60 £ 60
L L
o [=]
g ) p<.001 .
- ) T NOTCH1 mutations
® 40 s 407 | ... PR
K] . =]
o Trisomy 12 o
s p<.001 o
S 20 S 20 p<.001
= s e BCR Subset #8
= - f
E ’ E
o 07 O 0 = et
T T T T T T T T T T T T T T T I T T
0 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
. Years . Years
No. at Risk No. at Risk
NOTCH1 wt 531 279 92 31 11 3 1 0 0 NOTCH1 wt & no IGHV4-39 519 273 90 30 1 3 1 0 0
NOTCH1 M 74 28 8 1 0 0 0 0 0 NOTCH1 wt & IGHV4-39 12 12 12 12 0 0 0 0 0
NOTCH1 M & no IGHV4-39 67 27 8 1 0 0 0 0 0
NOTCH1 M & IGHV4-39 7 1 0 0 0 0 0 0 0
Events Total 5-year risk 95% Cl Events Total 5-yearrisk 95% Cl
NOTCH1T wt 18 531 3.9% 2.0-5.8 NOTCH1 wt & no IGHV4-39 18 519 4.0% 2.1-5.9
NOTCH1M 12 74 18.6% 7.3-29.9 NOTCH1 wt & IGHV4-39 0 12 0
NOTCH1 M & no IGHV4-39 8 67 12.5% 2.9-22.1
NOTCH1 M & IGHV4-39 4 7 75.0% 32.5-100

CRO

Rossi et al., Blood. 2013 AVIANO



Clinical management of RS

UPO

UNIVERSITA DEL PIEMONTE ORIENTALE

Adopt a biopsy policy Clinical suspicion of RS

Close monitoring of CLL with *  Bulky
* IGHV4-39 with stereotyped HCDR3 (subset 8) — + Extranodal
¢ NOTCH1 mutations * B symptoms
¢ trisomy12 *  HIGH LDH
oy
Manage as a CLL I | PET tailored biopsy I
CLL
or DLBCL Second cancer
“accelerated” CLL
. . Clonal
Molecular diagnostics + -
' relationship ’
Clonally related RS J Clonally unrelated RS
OC'I-i?)i::::IRtr(i)arl SRR CLCR Manage as a de novo DLBCL
R-Hyper-CVAD (i.e. R-CHOP)
Fit -
+‘ Donor ’
Auto SCT
Allo SCT Clinical trial
Follow-up C R O

AVIANO



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

De novo/clonally - S Bl Manage as DLBCL
’ unrelated (~20%) T

60

DLBCL Richter
Transformation

40

Clinical trial
207 or

Clonally related or

Cumulative probability of survival (%)

unknown status (~80%) Intensified regimen

0 12 2I4 3I6 4|8 6I0 7‘2 8I4 9‘6 1(‘)8 a n d a I IO_SCT

Months

Open issues on clonal relashionship in Richter syndrome

* Hurdles to collect tissue biopsy

* IGHV 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; g/ll,:b\{l\%

Rossi et al., Blood. 2011; Parikh et al., Blood. 2014; Abrisqueta et al., Blood. 2017



Biomarkers in CLL in the era of pathway inhibitors

—
‘ presentatlon I | l
>/ TP53 7
I — + 0
G FISH
IGHV 1‘
«careful follow-up»

The CLL patient journey CRO
AVIANO

——3 Trisl2 = NOTCH1
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