NAKHLE S SABA, MID
CISWAT RECURRENCE, WHAT IS THE BEST

i&

| FERAPY AND WHAT IS COMING
FROIVITHE BENCH LAB?

RELEVAN [ FIINAN ATIONSHIPS IN THE PAST TWELVE MONTHS BY
' USE/PARTNER.

CONSUTTANT: PHARIVIACYCLICS, JANSSEN, KYOWA KIRIN, ABBVIE
SPEAKERS BUREAU: PHARMACYCLICS, JANSSEN
RANT/RESEARCH SUPPORT (SPOUSE): CELGENE

| HESPEAKERWILLIDIRECTLY DISCLOSURE THE USE OF PRODUCTS FOR
WHICH ARE NOT LABELED (E.G., OFF LABEL USE) OR IF THE PRODUCT IS
‘ STILL INVESTIGATIONAL.
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Probability Of OS From The Date Of Diagnosis Among The Patients

Proportion surviving (%)

In The 5 Genetic Categories Following FCR
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17p Deletion And Complex Karyotype Predict For
Inferior OQutcomes Post Allogeneic SCT

| Cytogenetics classification |

Mo Complex 5 Complex 5| [ Mo
| H | Complex 3,4, [CoTPEx 345

Group 1: Low Group 2; Intermediate Group 3: High

PFS according to Cytogenetic Risk 05 according lo Cylogenetic Risk
1.0 1.0
0.8 0.8
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Z 06 Z 06 ,:"‘ —tey.
'ﬁ 'ﬂ . = 4= 1
8 e Rt NP S
& 04 o 04 T e, T
— :_n“l
= = |ntermediale
0.2 02 =< High
P=0.0008
0.0 0.0
0 1 2 3 4 3 0 1 2 3 4 5
mkm F“'%g Years from HCT Years from HCT
8 201 158 111 T2 45 298 227 189 145 50 B7
Imbaremed | ol B8 52 a1 22 17 11 88 B3 47 az 26 13
High B3 40 22 17 10 B 83 ] 42 27 19 13

Kim H... Saba N ... Brown J, Clin Cancer Res. 2019
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https://www.ncbi.nlm.nih.gov/pubmed/31253630

Agenda

RESONATE: Ibrutinib
DEL-R
DUQO: Duvelisib

MURANO: Venetoclax + R
ASCEND: Acalabrutinib
Sequencing Novel Agents
Agents in the pipeline
Treatment algorithms



Targeted Therapy In CLL
Approved By The FDA

C =
Idelalisib e
Canonical C‘

Saba & Wiestner.
Curr Opin Hematol. 2014



Ps Y fFlhler bbb b666666F 4 4 y o EEEEF 6666
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
NENAN NN IR AN NI N A NIN NN EN IR IR N AN ENEN NS NEN NN NN AN EN NN U N AN IR IR AN NI NUN AN AN E NI N NI N UNINENE N AN AN EN NI NI NI NN
h 383 S O 2 2 2 A 2 2P 28 OF 2 28 2F 28 29 2 2 # EPECEFELP I L ERL T EEESERED CEEEEEEECEEErE,

\ PAN @///’///// "Il (P D3 o Opin Hematal, 2014
Broliferation Q@./\f % IIIII ||| "Ill |I||| P
Survival @ @\_

N~



Progression-free survival, %

100 -

80 -

60 -

40 -

20 -

Ibrutinib: 5-year experience

e TN
- R/R

0

1 1 1 L] 1 L] L] | 1 L] | ]

6 12 18 24 30 36 42 48 54 60 66 72 7

Months from initiation of study treatment

O’Brien et al, Blood 2018
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CLL R/R
(Median 3)
N=391

RESONATE
Ibrutinib vs. Ofa

Ibrutinib
420 mg po daily indefinitely

Ofa up to 24 weeks

Primary endpoints: PFS
Secondary endpoints include: OS, ORR

Byrd et al. Blood 2019
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RESONATE

Ibrutinib vs. Ofa

Characteristic

Number of prior therapies

Ibrutinib
(n = 195)

Ofatumumab
(n = 196)

Median (range) 3(1-12) 2 (1-13)

1 35 (18) 53 (27)

2 57 (29) 53 (27)

=3 103 (53) 90 (46)

Genomic abnormalities

del(17p)(13.1) » 63/195 (32) 64/196 (33)

del(11g)(22.3) 63/190 (33) 59/191 (31)

Complex karyotype* 39/153 (25) 33/147 (22)
* IGHV unmutatedt 98/134 (73) 84/133 (63)

NOTCH1 mutationt 43/154 (28) 45/149 (30)
* TP53 mutation¥ 79/154 (51) 68/149 (46)

SF3B1 mutationt 47/154 (31) 44/149 (30)

BIRC3 mutation 21/154 (14) 15/149 (10)

XPO1 mutationt 26/154 (17) 12/149 (8)

Byrd et al. Blood 2019
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Ibrutinib Is Superior To Ofa, And Results In
Long Term Disease Control

100

90 -
80 -

70 A
tmmd el d == -

68% crossed over to ibrutinib

60 -

50 -

40 A

Overall survival (%)

30 -

20 - Ibrutinib Ofatumumab

Median OS, months (range) NE NE

10 -
Hazard ratio (95% Cl) 0.591 (0.378-0.926)

Ibrutinib
= = = Ofatumumab

o) M

18 21 24 27 30 33 36 39 42 45 48 51 54
Time (month)

0O 3 6 9 12 1

Byrd et al. Blood 2019




: TP53 Alterations Negatively Impacts Survival

On Ibrutinib

100

Q0 -
= g -
=
Z 70+ |
> 60 - LBy gy
@
+= 50 -
—
S 40 - - -
2 TP53 mutation No TP53 mutation
Fé} 30 4 [Median PFS, mo 40.7 NR
e Hazard ratio (95% CI) 1.442 (0.847-2.456)
o 20 -

10 - = = No TP53 mutation (n = 75)

= TP53 mutation (n = 79)
I o T T T B B T i T T T i B T i Tl B

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51
Time (months)

\ Byrd et al. Blood 2019 /




Number Of Prior Therapies Impacts Survival

On Ibrutinib

100

?0 -
= 80
=
» 60 A '
$ “ - bon ]
= 504 e T 5 ~
-
S 40- 84
E 30 <2 prior therapies >2 prior therapies
= -
o Median PFS, mo NR 35.1
a- 20 - Hazard ratio (95% Cl) 0.509 (0.325-0.799)

10 4 == >2 Prior therapies (n = 103)

o L= <2 Prior theraples (n = 92)

0 3 6 9 121518 21 242?3033363942454851

Time (months)
Byrd et al. Blood 2019
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Ibrutinib Overcomes Adverse Prognostic Markers Such
As IGHV-U, NOTCH-M, And Complex Karyotype

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0

Progression-free survival (%)

IGHV mutated IGHV unmutated

Median PFS, mo NR NR

Hazard ratio (95% Cl) 0.808 (0.430-1.518)

= = [GHV mutated (n = 36)
= [GHV unmutated (n = 98)

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48

Time (months)
Byrd et al. Blood 2019
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Response rate (%)

100 -

Deeper Responses Are Seen With

Continuous BTK Inhibition

B CR/CRi HnPR HWPR HPR-L

3

4 8

6 Q 12 15 18 24 30
Time (month)

3 3
8 9 1

36 42 64
Byrd et al. Blood 2019

Barr et al. ASCO 2019, A#7510 /




4 AEs Are Most Frequent In The First Year On Ibrutinib A

MNeutropenia H =0-1 year {n = 195)
W =1-2 years (n = 150)
W =23 years (n = 137]

Anemia B >3-4 years (n = 103}

Thrombocytopenia

Preumania Discontinuation from AEs @ 3.5 years: 12%
Dose Reduction @ 3.5 years: 13%
Hypartension

Cumulative Rates (%) 9mo 3.5Y 6Y

Atrial fibsillation

Disc. From AEs 4 12 16
Fatigue Atrial Fibrillation all grades 5 11 12
Major Bleed 1 6 10

Arthralgia

Majar hemorrhage (combined terms)*

Infections (combined terms)

Byrd et al. Blood 2019

D“I% ‘I[;“:.'-'t':. 2[;‘.'-'05- 3[;‘?& 4[;% 5I:lﬁl§. &l].% Il'[ll'% Eﬂl% '}‘1:;% ‘ID.U% Barr et al. ASCO 2019, A#7510
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NIH Experience
Investigator Initiated Open Label Single Arm Phase Il

86 CLL patients enrolled

TP53 cohort Elderly cohort
21 patients with TP53 aberration 35 patients with age = 65

Farouqui... Saba... Wiestner. Lancet Oncol 2015

Ahn... Saba... Wiestner, Blood 2018
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NIH Experience

Elderly, treatment-naive

7 L - —
e | i TP53, ~
T 80 - -l P O, treatment-naive [~ 80 S
= ———— il =
> d L
7 | s o el i
g 60 - 7 Elderly, relapsed/refractory | g0
O b O
= . o
s B
9 L4 —
@ 40- e -40 S
() ' =
5 28.4% .
S i O
= | TP53,
o 20 L. |20
relapsed/
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0 12 24 36 48 60
Months

Farouqui... Saba... Wiestner. Lancet Oncol 2015
Ahn... Saba... Wiestner, Blood 2018 /
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R+Idel vs. R+Plaebo

Idelalisib + R
CLL R/R
(Median 3)
N=220
Placebo + R
U D,

Primary endpoints: PFS
Secondary endpoints include: OS, ORR

Furman et al. NEJM 2014
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R+lIdel vs. R+Placebo In R/R CLL
Phase 3, N=220, 40% 17p-

Idelalisib plus rituximab

lOO—lH-'_-H'_-‘-“:::: ::: ::..
A NI W nu_l
80_ LIn 11N [T |
9 Placebo plus rituximab
S 604
2
=
0
= 40-
o
>
O
204
0 | | | | | | | |
0 2 4 6 8 10 12 14 16
Months
No. at Risk
(events)
Idelalisib 110 (0) 88 (1) 55(2) 40(2) 31(4) 16(4) 7 (4 4(4) 04
Placebo 110 (0) 76 (8) 43 (9) 25 (11) 18 (11) 8 (12) 2(12) 1(12) 0 (12)

Furman et al. NEJM 2014




Grade 3-4 Idelalisib AEs

Notable Grade 3 or higher

Phase 1

Phase 3 + Ofa

Pneumonitis (20%)
Diarrhea (6%)
Transaminitis (2%)
Pneumonitis (8%)
Colitis (17%)
Transaminitis (54%)

Six trials were stopped in 2016 due to increased mortality, mostly due to
infectious complications.

Acyclovir Prophylaxis — VZV
Bactrim prophylaxis — PJP
Monitor for CMV reactivation

Lampson et al. Blood 2016
Davis. ASH 2017
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e
ldel+R vs. Placebo+R,

Randomized primary study

Double-blind therapy

Primary endpoints: PFS
Secondary endpoints include: OS, ORR

-

I

Rituximab 6 months i

(n=110) :

IDELA 150

! PD

Screen i

l

I

I

I

1

Placebo BID !
(n=110) . PD

I

Rituximab 6 months :

I

I

Y \ \
Stratification and 6 months: PD or study
random assignment 1:1 end of rituximab terminated

N=220, 43% 17p-

Extension study

Double-blind Open-label
therapy for therapy
patients with after
PD unblinding

IDELA 300 mg BID

(n=4)

Entered before PD after
primary study termination

IDELA 150 mg BID

IDELA 150 mg BID

Entered before PD after
primary study termination

Sharman et al. JCO 2019
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0S (%)

\
ldelalisib Results In A Superior OS Compared to R

100
90 -
80 -
70 -
60 -
50 - e
40 - I
30 -
20 -
10 -

IDELA/R Placebo/R
(n=110) (n=110)

OS, months, 40.6 34.6
median (95% CI1)](28.5 to 57.3) | (16.0 to NR)

-t |[DELA/R (to IDELA in the extension study)

-t Placebo/R (to IDELA in the extension study)
l Ll ] | l Ll l ' Ll ' Ll I Ll I' Ll ] L] I Ll I L l Ll ]’ Ll ] Ll l Ll ' Ll l Ll

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

Time Since Treatment Assignment (months)

No. at risk (No. of events)
IDELA/R

110 (0) 100 (4) 93 (9) 82 (11) 75 (16) 64 (23) 57 (28) 48 (32) 42 (37) 39 (39) 37 (41) 33 (43) 31 (44) 23 (48) 10 (49) 8 (50) 3 (60) 0 (50)
Placebo/R

110 (0) 93 (12) 84 (20) 66 (33) 55 (40) 50 (44) 43 (48) 41 (49) 41 (49) 39 (50) 35 (52) 32 (53) 31 (53) 24 (55) 14 (56) 3 (56) 2 (56) 0 (56)

Sharman et al. JCO 209/
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: DUO A
Duvelisib vs. Ofa

Duvelisib
25 mg po BID
CLL R/R Up to 18 cycles (~18 mo?}

(Median 2)
N=319

Ofatumumab

up to 12 doses

Primary endpoints: PFS
Secondary endpoints include: OS, ORR

k Byrd et al. Blood 2019 /




DUQO: Duvelisib vs. Ofa

Ofatumumab

(n = 159)

Duvelisib
Characteristic (n = 160)
Molecular features (per
central laboratory), %
17p deletion 21
TP53 mutation 20
17p deletion and/or TP53 31
mutation
Unmutated IGHV 69
CD38 positive 43
ZAP70 positive (>19%) 54

28
18
33

73
44
52

Median # prior therapies: 2 for both arms

Byrd et al. Blood 2019
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DUQO: Duvelisib Is Superior To Ofa

% 100 Independent Review Committee Assessment
2 701 DUV  OFA
@ 80- Median PFS (months) ~ 13.3 9.9
= 70- 95% Cl 12.1,16.8 9.2,11.3
2 60 - Hazard Ratio 0.52

g 50 - ., p-value < 0.0001

L] |

S 40- .

5 30 -

i

= 20- L P

= 10- [ TP

= o+ - I

o || | || | | | 1| || || ||

0 3 o) Q 12 15 18 21 24
Time (months)
mOS was similar in both arms:

5% crossed over to Ofa

57% crossed over to Duvelisib

Byrd et al. Blood 2019
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DUQO: Duvelisib Is Superior To Ofa

™~

PJP prophylaxis mandatory

HSV prophylaxis

Monitor CMV reactivation

Characteristic Duvelisib Ofatumumab
Randomized, n 160 159
Treated, n 158 155
Median exposure, wk 50 23
Discontinued treatment, n (%) 124 (79) 155 (100)
| AE 55 (35) 6 (4) |
Disease progression 35 (22) 31 (20)
Subject withdrawal 13 (8) 7 (5)
Death 12 (8) 3(2)
Investigator decision 3(2) 4 (3)
Completed treatment per protocol 1 (1)* 103 (67)*
Other 5 (3) 1(1)
On treatment, n (%) 34 (22) 0
Crossed over to study IPI-145-12 to 8 (5) 89 (57)

receive opposite treatment, n (%)

\_

Flinn et al. Blood 2019
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5 WEEKS 6 MONTHS
e N  Venetoclax )
Venetoclax 400 po daily
Dose Rit . b
ituxima
Ramp-up 375 mg/me IV D1C1
_ ~/\_ 500mg/m2I1DD1C2-6 /

CLL R/R
(Median 1)

MURANO: Venetoclax In R/R CLL
Open-label, Phase 3 Trial

-

(¥

18 MONTHS
\
Venetoclax
400 po daily
J

Venetoclax was stopped after 24 months

N=389 : o

\

Bendamustine M
70 mg/m2 IV D1-2, C1-6

+

Rituximab
375 mg/me IV D1C1
500 mg/m2 IV D1, C2-6 /

Primary endpoints: PFS

Gecondary endpoints include: OS, ORR

Seymour et al. NEJM 2018

»
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e

No. at Risk

-

Venetoclax—rituximab group 194 190 185 183 181 178 175 142 102 36 15
Bendamustine—rituximab group 195 181 175 166 158 146 134 102 66 29 8 2

MURANO A

Open-label, Phase 3 Trial, Randomized, N=389

R/R, 17p/TP53, Ven+R vs. BR

100-
m u%oclax—rituximab grou

ey Median, not reached
E 80- RLLLAR Bl L 1l ]
<
2 70 Bendamustine—rituximab group
é&j Median, not reached
© 60+
X
= 50+
P
2 40-
=
n
= 301
o
6 20+

109" Hazard ratio, 0.48 (95% Cl, 0.25-0.90)

0 T T T T T T T T T T T T 1

0 3 6 9 12 15 18 21 24 27 30 33 36 39

Months since Randomization

(9]
w

Seymour et al. NEJM 2018 /




Progression-Free Survival (%)

100 —

80

60 -

40 -

20

0—

MURANO
1/7/p vs. non-1/p

w Vhdhddodonbhunkhabk

vs bendamustine + rituximab
HR=0.19, 95% CI, 0.12-0.32

cndlde i
« = « Venetoclax + rituximab del(17p) present (N=46) -
=== \/enetoclax + rituximab del(17p) absent (N=127)
= = . Bendamustine + rituximab del(17p) present (N=46)
=== Bendamustine + rituximab del(17p) absent (N=123)

+ Censored

T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39

Time (Months)

Seymour et al. NEJM 2018

vs bendamustine + rituximab
HR=0.13, 95% CI, 0.05-0.29
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Landmark Progression-Free

Survival (%)

100

80

60 -

40 -

20

0_

MURANO
MRD- vs. MRD+

YTy IO B S P TR

» =+ Venetoclax + rituximab MRD(-) (N=120)

=== Venetoclax + rituximab MRD(+) (N=42)

» m ¢+ Bendamustine + rituximab MRD(-) (N=26)

=== Bendamustine + rituximab MRD(+) (N=87)
+ Censored

0 3 6 9 12 15 18 21 24 27 30 33
Time from 9-Month Landmark (Months)

Seymour et al. NEJM 2018
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Summary Of Key Adverse Events Related To

Targeted Agents Studied In CLL

Ibrutinib Idelalisib Venetoclax Duvelisib
Study RES RES17 RES2 Furman Jones O'Brien Lampson  Roberts Stilgenbauer ~ Seymour DUO
N 195 145 135 110 173 64 24 116 107 49 319
Prior treatment RR RR TN RR RR TN TN RR RR RR RR
Median age 67 64 73 71 68 71 67 66 67 75 69
Median follow-up (mo) 9 28 18 4* 16 22* 15 21 12 28 224
Comments — 17p — +R +Ofa +R +Ofa — 17p +R

Heme AE (% any grade/% grade 3-4)

Neutropenia 22/16  NR/22  1e/10 [186/84 | 35/35 [1B3/28 N 46/20  45/41 43/40 JegEay 3330

Anemia 23/5 26/10  19/6  25/5 23/14 23/3 8/4 25/12 27/18 24/14 23013
Thrombocytopenia 17/6 NRA1  <15/2 17710  14/11 14/2 8/0 21/12 19/15 27/17 15/8

Non-heme AE (% any grade/% grade 3-4)
Hemorrhage 44/1 16/9 15/4 NR NR/2 NR/3 NR NR NR NR/4 NR
Atrial fibrillation 5/3 NR/7 6/2 7/NR NR/2 NR NR NR NR/2 6/NR NR
Hypertension 10/- 27/13 14/4 NR 13/5 NR 8/4 NR 6/4 8/NR NR
Infections 23/4 14/5 17/4 NR NR NR 1313 4si1  [NEHSNINNEZAEN  69INR
Pneumonia 10/7 95/13  15/4  6/NR | 20/14  28/19  13/13  NR/4 9/5 16/6 18/14
Pneumonitis NR NR NR NR/O 6/5 19/3 13/8 NR 4 NR NR NR/3
Diarrhea or colitis 48/4 41/3 4204 194 a6/21 | 822 200 | 57/2 | 515
Abnormal AST/ALT NR NR/<1 NR 35/5 m NR 1/1 7/3 NR/3

Tumor lysis syndrome NR NR/<1 NR NR NR/<1 NR NR 4/3 5/5 10/4 NR

Flinn et al. Blood 2019

Edited from Ahn et al. Hematology ASH Educ Program 2017




Target

Route

Trial Type

Duration of therapy
Prophylaxis

Comparator

N

17p and/or TP53 (%)

# prior therapies, median
Median Follow-up (m)

Oral
Phase 3
Indefinite
None
Ofa

391

51

3

44

BCL-2
Oral
Phase 3
2 years
None
BR

389

38

1

23.8

PI3K-6
Oral

Phase 3
Indefinite
PJP
Placebo+R
220

43.2

3

18

PI3K-8,y
Oral
Phase 3
1.5 years
PJP

Ofa

319

31

2

22.4




IBRUTINIB VEN/R IDELA+R | DUVELISIB

Target

Route

Trial Type

Duration of therapy
Prophylaxis
Comparator

N

17p and/or TP53 (%)
# prior therapies, median
Median Follow-up (m)
ORR (CR)

MPFS :
mPFS (17p)

1Y OS (%)

mOS

mOS (17p)
Disc. From AEs (%)

Oral
Phase 3
Indefinite
None
Ofa

391

51

3

44

91 (9)
NR

40.1

90

NR

NR

12

BCL-2
Oral
Phase 3
2 years
None
BR

389

38

1

23.8
92.3 (26.8)
NR

NR

93.3

NR

NR

12.9

PI3K-6
Oral
Phase 3
Indefinite
PJP
Placebo+R
220

43.2

3

18

85.5 (0.9)
20.3

18.7

89.3

40.6

28.5

8.1

PI3K-8,y

Oral

Phase 3

1.5 years

PJP

Ofa

319

31

2

22.4

73.8 (0.6)

17.6 (IRC13.3)
13.8 (IRC12.7)
86

NR

NR

35



4 . . N
Retrospective Analysis, N = 584 R/R,

Ibrutinib vs. Idela

PFS by first KI: del(17p)

1.00
)
0.75 A
LI'I_I_L Median PFS = not reached
0.50 - —L| Median PFS = 12 months
L‘ Median PFS = 36 months
0.25 - | |
1 Median PFS = 16 months
0 | I | I |
0 20 40 60
Analysis time
— |brutinib / del17p (-) ——— Idelalisib / del17p (-)
——— lbrutinib / del17p (+) ldelalisib / del17p (+)

\ Mato et al. Annals of Oncol 2017 /
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ASCEND Phase Il A
Acalabrutinib vs. Idel-R or BR

(Median 1)

Acalabrutinib
CLL R/R 100 mg po BID indefinitely

N=310

ldel+R or BR

Primary endpoints: PFS
Secondary endpoints include: OS, ORR

Ghia et al. EHA 2019, LB2606 /




4 N
Acalabrutinib Resulted In A Superior

PFS At A Median Follow-up Of 16.1 Mo

— Acalabrutinib
--=-- |dR/BR

100 ¢

80 - -
3 H'*"k;
e
E t“‘h-m-wl
T
a ° ; o, ORR 81%
o Acalabrutinib vs IdR/BR - Q.
& HR 0.31 (85% CI, 0.20-0.48) ti VS. 75%
] P<.0001
§ a0 % e
g -
g 20 - -

23% crossed over

+ Censored

TTTTTTTTTTTTTTTT

0 1 2 3 4 5 6 7 8 9@ 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Months

K Ghia et al. EHA 2019, LB2606 /




/ National
Comprehensive
W[e{Ol Cancer
Network®

SUGGESTED TREATMENT REGIMENS#b:.¢.d
CLL/SLL with del(17p)/TP53 mutation
(alphabetical by category)

3

RELAPSED/REFRACTORY THERAPY

Preferred regimens Other recommended regimens

» Ibrutinib® {::atagnry 1) * Acalabrutinib®P
« Venetoclax®' + rituximab (category 1) * Alemtuzumab® £ rituximab
» Duvelisib® * HDMP + rituximab

« |delalisib® + rituximab® * |delalisib®
» Venetoclax®f » Lenalidomide" % rituximab
» Ofatumumab®
SUGGESTED TREATMENT REGIMENS®®54
CLL/SLL without del(17p)/TP53 mutation
(alphabetical by category)
RELAPSED/REFRACTORY THERAPY
Proferred reai - e roa
Frail patient * |brutinib® i_'l:atngnry 1) « Acalabrutinib®-P » Obinutuzumab
with significant « Venetoclax®'+ rituximab * Alemtuzumab? % rituximab * Ofatumumab
comorbidity (category 1) = Chlorambucil + rituximab - Hndutnﬂd-dn?a PCR
OR Patients « Duvelisib® * Reduced-dose FCRI-* * Venetoclax®
age 265 y and « Idelalisib® + rituximab® « HDMP + rituximab . M ﬂmimaimm iIIEI::-_
nger patients - Idelalisib® *+ Bendamustine, ritux nib,” or
with :-igniﬂl:ar:lt « Lenalidomide" # rituximab idelalisib® (category 2B for BR and BR +
comorbidities ibrutinib; category 3 for BR + idelalisib)
Patients age <65 y g)| » Ibrutinib® [:utugury 1) lcahhruﬂnlh-‘F * Obinutuzumab
without significant g | « Venetoclax®' + rituximab * Alemtuzumab¥ £ rituximab = Ofatumumab
comorbidities (category 1) * Bendamustine + rituximab = PCR
+ Duvelisib® » FCH* + ofatumumab « Venetoclax®!
« Idelalisib® + rituximab® « FCRME = Bendamustine, rituximab + ibrutinib®
* HDMP + rituximab (category 2B)
- Idelalisib® - Bendamustine, rituximab + idelalisib®
» Lenalidomide" £ rituximab (category 2B)

N2
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e

_ IBRUTINIB ACALABRUTINIB

Target BTK BTK

Route Oral once daily Oral BID
Trial Type Phase 3 Phase 3
Duration of therapy Indefinite Indefinite
Prophylaxis None None
Comparator Ofa BR or Idel+R
N 391 310

# prior therapies, median 3 1

hnf\ld:ﬁlf‘\ rl‘\lll\lnl L Im\ AA 4P 4

Elevate CLL R/R: Study of Acalabrutinib (ACP-196) Vs.

Ibrutinib in Previously Treated Subjects With High Risk
Chronic Lymphocytic Leukemia - NCT02477696

1Y OS (%) 90 94
Disc. From AEs (4 @ 9 mo) |12 (l6@6Y |11
Atrial Fibrillatior; (5 @ 9 mo) |11 (12@6Y |52
Major Bleed | (1 @ 9mo) |6 (10@ 6Y | 1.9

™~

Byrd et al. Blood 2019; Barr et al. ASCO 2019, A#7510; Ghia et al. EHA 2019, LB2606 /




Sequencing Novel Agents

Progression:
Ibrutinib — Venetoclax
Idelalisib —— Venetoclax
Ibrutinib <= Idelalisib

Intolerance:
Ibrutinib —> Acalabrutinib
Ibrutinib =— Idelalisib



Sequencing Novel Agents

Progression:
Ibrutinib —— Venetoclax
Idelalisib —— Venetoclax



N

Open-label, Non-Randomized Phase 2

CLL
Ibrutinib R/R
(Median 4)

N=91

36 with Prior
ldela

Primary endpoints: ORR
Secondary endpoints include: DOR, PFS

Ibrutinib
washout

|

} .

400-600 mg

|

2 Years
C N
Venetoclax
400 mg po daily
600 mg po daily
(S /

»
»

&
<

Venetoclax was stopped after 24 months

Jones et al. Lancet Oncol 2018 /




-

(number censored) (0) (2) (3) (3)

Following Progression On lbrutinib,
ORR Is 65% With CR Of 9% To Venetoclax

lﬂ-ﬂ—xk_u_\
1_1_\_
z k.
— /5
2
S
E 50 - MPFS 24.7 months g SN
E - -
i=
[ral
S
2
B
0 1 1 | | 1 1 1 | | | | | |

| L
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Numberatrisk 91 81 79 77 70 61 53 36 28 23 20 18 16 7 4 3

(6) (12) (17) (32) (37) (42) (42) (42) (44) (51) (55) (S6)

Jones et al. Lancet Oncol 2018 /




Following Progression On Idelalisib,
ORR Is 67% With CR Of 8% To Venetoclax

100 AH_|_L
E ?5 i | L I_L
Ly
o —
=] | ' |
g L 1 e S — -
= mPFS NR
=
= 95

0

ﬂ | | 1 | | | | | 1 | | L] || || | 1 L] | |
0 2 4 & 8 10 12 14 16 18 20 22 24 24 28 3
Months after first dose

Patients
atrisk 36 35 34 32 29 24 20 17 16 13 7 & 6 4

Courte et al. Blood 2018 /




4 N
Retrospective Analysis Following lbrutinib

Resistance

— e §

PFS following KI discontinuation by altemate treatment choices

1.00 -
0.75 - Median PFS = not reached
0.50 4 ‘t Median PFS = not reached
Y Median PFS = 5.1 months
0.25 - LL
e
0- l
0 10 20 30
Months
— Kl (Ibr / Ide) Venetoclax
CIT / MoAbs composite

k Mato et al. Annals of Oncol 2017 /




Sequencing Novel Agents

* Intolerance:
Ibrutinib =—>Acalabrutinib
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Acalabrutinib Monotherapy In 33 CLL Patients

Intolerant To Ibrutinib

e

Did Not Recur

T

Recurrent

W

WM

anbney
USISAIUGT)

sy

UsSEY

Bluaps Emyduay
BBy

swEeds sgoEmp
anBagey

LIS R Uy, [y
anBiyey
sIEoWAYI03
BEULTI]
BBy
ENINIULE
eBieAp

BHULUTI]

ysey

BaENEN

gsinug o) Auspus] pesEaIoIL
ued Eaey

JelEg podig

BLLIC RIS
abeyLowa
afeysoweH
BEUYLEBIC]
mibiEagy

ys=ey

PRUANG LOTEIA

G ILICLLIN B
SNO(NG ST
WUIOHEUDE STHIELLE]
ENUYY

Uigd [Eusuopay
BLUG RS H
WNSoPoU By lg

WNSOPoU Bwsypl
LIDIE ULy _m.E_n__Aw_
mibpeipy

BBy

eibiEny

Ysey

Ysey

E8|0ISASENNE JENDUIURA
snuyye ansedosusey
piuownasud Buizivebisn
Bluadonnauy B|ugs,y
abeyuowsy payouniuomy
abeyowe

anbagey

BAYLERI]

eibEigny

ey

ysey

BLIOIBLISY [RANPONG
Biuadolnan

/

Awan et al. Blood Advances 2019




4 N
Acalabrutinib Monotherapy In 33 CLL Patients

Intolerant To Ibrutinib

Higher grade 3%

Recurred
28%

Did not recur
72%

Recurrence of Ibrutinib-Related Adverse Events (n=61)
During Acalabrutinib Treatment

k Awan et al. Blood Advances 2019 /




Novel Agents in Combination

Monoclonal antibody
Novel agent
Chemo-Immunotherapy

More efficacious than single agents?
Can we stop therapy at some point?



Novel Agents In Combination

(c1Jcafc3fcafcs)ce]cr]cs]cofcio]cii]ciz]cis]cia JeRutlinl

1 1 1

| Obinutuzumab 1000 mg IV ' Response assessed
(CT + Bone Marrow Biopsy

I Ibrutinib 420 mg daily PO* MRD in blood and marrow)
ily PO’ t End of Treatment

*Patients may continue ibrutinib past C14 at the discretion of the treating investigator
" AT T , s ‘ Cycle length = 28 days



http://www.bloodjournal.org/lookup/external-ref?link_type=CLINTRIALGOV&access_num=NCT02427451&atom=/bloodjournal/132/15/1568.atom

Investigational Agents

Agents MOA
Ublituximab Anti-CD20

Acalabrutinib Second Generation inhibitor of BTK

Zanubrutinib Next Generation inhibitor of BTK

TGR-1202- inhibitor of PI3Ko
Umbralisib

Copanlisib Dual inhibitor of PI3Kd and PI3Ka

CAR-T chimeric antigen receptor (CAR) T-cell targeting CD19




CAR-TIin CLL

The process to generate CAR-modified T cells

T cells are . .

collected T cells are ~
genetically
engineered g
to find and kill *
cancer cells.

from patient.
L]

CAR T cells are
infused into the patient
and multiply in number.
These “attacker” cells

will recognize and kill
cancerous cells, and
help guard against
reoccurrence.

The reengineered
cells are multiplied
until there are
millions of these
attacker cells.

CAR T-Cell Imnmunotherapy

The Leukemia & Lymphoma Society (LLW




Selected Trials Of Cd19-targeted CAR T Cells In CLL

Source
Autologous

Kalos et al. (2011)

Brentjens et al. (2011)

Kochenderfer et al. (2012)
and Kochenderfer et al. (2015)

Porter et al. (2014)

Porter et al. (2016)

Turtle et al., (2016) and
Turtle et al. (2017)

Siddigi et al. (2018)*

Gill et al. (2018)°

Gauthier et al. (2018)°
Allogeneic

Brudno et al. (2015) and
Brudno et al. (2016)

Institution

Penn

MSKCC

NCI

Penn

Penn

FHCRC

Multicenter

Penn

FHCRC

NCI

Number of
patients with CLL

14

13
17
24

16
14
17

Costimulatory
domain

4-1BB

CD28

cD28

4-1BB

4-1BB

4-1BB

4-1BB

4-1BB

4-1BB

CcD28

Lymphodepletion regimen

Bendamustine (n = 1)
Bendamustine/rituximab (n = 1)
Pentostatin/Cyclophosphamide (n = 1)
No conditioning (n = 3)
Cyclophosphamide (n = 4)
Fludarabine/cyclophosphamide (n = 8)

Fludarabine/cyclophosphamide (n = 3)
Pentostatin/Cyclophosphamide (n = 5)
Bendamustine (n = 6)
Fludarabine/cyclophosphamide (n = 13)
Fludarabine/cyclophosphamide (n = 17)
Fludarabine (n = 2)

Cyclophosphamide (n = 1)
Fludarabine/cyclophosphamide (n = 21)
Fludarabine/cyclophosphamide (n = 10)
Fludarabine/cyclophosphamide (n = 14)
Fludarabine/cyclophosphamide (n = 17)

None

Dose (cells/kg)

1.46 x 10° to 1.6 x 10’

0.4 x 10” to 1.0 x 107

1.0 x 10° to 5.5 x 107

0.14 x 10% to 11 x 10°

5.0 x 107
5.0x 108
2.0x 10° to 2.0 x 107

5.0 x 107 to 1.0 x 10®
1.0 x 10% to 5.0 x 10°
2.0x 10°

0.4 x 10°to 8.2 x 10°

Abbreviations: CR, complete response; iwCLL, International Workshop on Chronic Lymphocytic Leukemia; NR, not reported; ORR, overall response rate.
2CAR T cell product designed to contain 1:1 ratio of CD8+ and CD4+ cells.
PIndicates combined treatment with ibrutinib.

ORR (%, by

iwCLL criteria)

3/3 (100%)

1/8 (12%)

7/8 (87%)

8/14 (58%)

4/13 (31%)
9/17 (53%)
14/19 (74%)

13/15 (87%)
10/14 (71%)
14/16 (88%)

8/20 (40%)

CR (%, by

iwCLL criteria)

2/3 (67%)

0/8 (0%)

4/8 (50%)

4/14) (29%)

1/13 (8%)
6/17 (35%)
4/19 (21%)

7/15(47%)
6/14 (43%)
NR

4/20 (20%)

Modified from Bair & Potter, AJH 2019



Selected Trials
Of Cd19-
targeted CAR
T Cells In CLL

Modified from Bair &
Potter, AJH 2019

ORR (%, by
iwCLL criteria)

3/3 (100%)

1/8 (12%)

7/8 (87%)

8/14 (58%)

4/13 (31%)
9/17 (53%)
14/19 (74%)

13/15 (87%)
10/14 (71%)
14/16 (88%)

8/20 (40%)

CR (%, by
iwCLL criteria)

2/3 (67%)

0/8 (0%)

4/8 (50%)

4/14) (29%)

1/13 (8%)
6/17 (35%)
4/19 (21%)

7/15(47%)
6/14 (43%)
NR

4/20 (20%)



\
Mutations In BTK (C481S) And PLCG2 (R665W,

L845F) Induce Resistance To Ibrutinib

200099

13—-' Ibrutinib

MALT1 |==---- MAL.T .
oM \ Inhibitor
¥ / BCL10

Modified from Saba & Wiestner.

Proliferation

Survival Curr Opin Hematol. 2014
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CLL Patients’ Samples Depend On MALT1
For Survival

Patients' samples
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MALT1 Inhibition Overcomes lbrutinib’s

Resistance
® BTK
1 ee ® PLCG2
1007 o%e® o ° ® BTK&PLCG2
~ —— oe® ° ® Unknown
o @ o o
L 80— ®
S ® ®
2 g 0o ® ® ®
S S 60- _‘_. o
(D]
% -9 o . ®
= @ 40 - ®
3 o’ I o
g 20 o % o
S * we
0 ] ] ] ?
0.1 1 2.5 5 10

uM of MI-2, 24h

Saba et al. Cancer
Research 2017
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MALT1 Inhibition Overcomes

Ibrutinib’s Resistance

e BTK 04
1004 P ® PLCG2 —
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Saba et al. Cancer Research 2017
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MALT1 Inhibition Disrupts NF-kB Signaling And A

Multiple Biologic Networks In CLL

Control 2 yM of MI2, 8h

I L) 1
N~

“ I~
< 9
4
I
O 0O

CLL-03
CLL-11
CLL-03

Q@

-

O
PDGFA
PTPNG6
BSPRY
SCD
EGR3
EGR1
OAS3
DUSP2
IFIT3
MX2
TNFRSF9
IFIT1
RGS16
SEMAT7A
ID2
TNFSF10
CXCL10
CCL20
ADAMS8
TLR4
USP18
CCND2
TRIP10
FHL3
GLDC
OSM
CD38

ATP1A2

GCLM

HSPA5

XBP1

SRXN1

TXN

TXNRD1 Saba et al. Cancer Research 2017
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Control

CLL-03

PDGFA

PTPNG6
BSPRY
SCD
EGR3
EGR1
OAS3
DUSP2
IFIT3
MX2
TNFRSF9
IFIT1
RGS16
SEMA7A
ID2
TNFSF10
CXCL10
CCL20
ADAMS8
TLR4
USP18
CCND2
TRIP10
FHL3
GLDC
OSM
CD38

ATP1A2
GCLM
HSPA5
XBP1
SRXN1
TXN

TXNRD1

" MALT1 Inhibition Disrupts NF-xkB Signaling
And Multiple Biologic Networks In CLL

2 pM of MI2, 8h

N
(@)}
Enrichment plot: ie} 0.0
{ALLMARK_TNFA_SIGNALING_VIA_NFKB \q)/
0.00 J 5
(@)
(7))
; QJ'0-5'
-0.25 >
@
©
(g}
-0.50 D -1.0
£
'SIZE NES FDR # Leading Edge Genes % *
195 -1.86 0.00 78 L .15 ]
§ 2 uM of MI-2, 8h

Saba et al. Cancer Research 2017
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Sequencing Novel Agents At Progression

Prior
ldela

YES, ORR YES, ORR
B ' [65-79% J _>[67-75% ]
Unknown

Prior Ven

Prior
Ibrutinib

or Duv

Acala

‘maybe
_) \OR)I/? 17%] merd DUV [Unknown]
Similar to

" Only if { .
— Acal \IntOi/eranCE] — Acal [Unknown} Ibrutinib

ORR
N R P
28- 46% md ° P27 Prior
ApproachJ




R/R CLL Treatment

Algorithm

« Pembro/
Nivo+ ibr

 Allo-SCT

. CAR-T

"« R-EPOCH )

Hodgkin’s
Directed
therapy

Richter?

PET-CT

LDH

Rapidly enlarging LN

Alteration

&

%

e°
Ce Ibrutinib )
e Ven+R
 |del+R
* Duvelisib )

TP53

(e lbrutinib )
* Ven+R
* ldel+R
* Duvelisib

\ CIT J




nsaba@tulane.edu
Clinic: 504-988-6460
Cell: 423-946-1366




IBRUTINIB VEN/R IDELA+R | DUVELISIB

Target

Route

Trial Type

Duration of therapy
Prophylaxis
Comparator

N

17p and/or TP53 (%)
# prior therapies, median
Median Follow-up (m)
ORR (CR)

mPFS

mPFS (17p)

1Y OS (%)

2Y OS(%)

mMmOS

mOS (17p)

Disc. From AEs (%)

Oral
Phase 3
Indefinite
None
Ofa

391

51

3

44

91 (9)
NR

40.1

90

82

NR

NR

12

BCL-2
Oral
Phase 3
2 years
None
BR

389

38

1

23.8
92.3 (26.8)
NR

NR

93.3
91.9

NR

NR

12.9

PI3K-6
Oral
Phase 3
Indefinite
PJP
Placebo+R
220

43.2

3

18

85.5 (0.9)
20.3

18.7

89.3

69.8

40.6

28.5

8.1

PI3K-8,y

Oral

Phase 3

1.5 years

PJP

Ofa

319

31

2

22.4

73.8 (0.6)

17.6 (IRC13.3)
13.8 (IRC12.7)
86

N/A

NR

NR

35



Summary of key adverse events related to
targeted agents studied in CLL

Ibrutinib Idelalisib Venetoclax Duvelisib

RES17 RES2 Furman Jones O'Brien  Lampson  Roberts Stilgenbauer ~ Seymour
145 135 110 173 64 24 116 107 49
RR RR TN RR RR TN TN RR RR RR
67 64 73 1 68 71 67 66 67 75
9 28 18 4* 16 21 12 28
— 17p — +R 17p +R
1de 3-4)
22/16  NR/22  16/10 53/28 45/41  66/53
23/5 26/10 19/6 25/5 25/12
17/6 NR/11 <15/2 17/10 21/12

44/1 15/4 NR NR

5/3 6/2 NR NR NR

10/- 14/4 NR NR 8/4 NR
23/4 17/4 NR NR 13/13

10/7 15/4 28/19  13/13

NR NR 19/3 13/8

48/4 42/4 . 54/1¢ 46/21 | 522
NR NR NR

NR NR

Ahn et al. Hematology ASH Educ Program 2017



