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Antibody drug conjugates: ...how the story began...
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Brentuximab Vedotin: ...CD30...HL...and beyond...

T The ‘!.!'A! Roman natural sesentist Gaius Phinias Secundus (Pl the Elder)
in his comprehensive study (4) of about 69 A D. firet described a most potent
Indian Occan sea hare’ of the genus Dolobells. Extracts from this animal and
two related A Nysio species from the Medkterranean were well known for their
tonio propertin 3-’...'.. the reign of Nero (4, 3). By 130 A.D, Nicander (3) recog-
nized the powmibility of wing such extracts for treatment of certain diseases.
However, the potential of 1he lndian Ocean Dolobells with respect to modern
medioa] problems was net recognized until we uncovered evidence for extremely
active anticancer constiteents (n the Indian Ocean Dwlabellc anricnloris’ {32).
We have now completed the bolstion and preliminary characterization of an
exceptionally premising serwes of cancer chemotherapeutic ageats designated
dolsstatins 19 froms D. anvicnfonie. The dolastatins most prodably cerrespond
to the potent D, swricslaria comtituents recognized from ascient to fairly recent
7} times. Sinee dolastatin 1 has been shown (by the US. National Cancer
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scepals are actually e spacies, samely L. awrarmlion, see )



Brentuximab Vedotin: ...CD30...HL...and beyond...

Auristatins

(Tubulin polymerase inhibitor) The A ur ' Stati ns

Monomethyl auristatin E (MMAE)
-~ Warhead of Brantuximab Vedotin
A. S L ~ Up to 1000x more potent than doxorubicin
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A. The parent antitubulin agent Dolastatin 10 isolated from the Indian ocean
sea hare Dolabella aricuiara (shown in B)

C. The synthetic Dolastatin 10 analogues monomethylauristatin E (MMAE) and
monomethylauristatin F (MMAF) are used as payloads for ADCs.



Brentuximab Vedotin: ...CD30...HL...and beyond...

Structure of Brentuximab Vedotin (B-Vedotin)

<+— CD30 binding site
Light chain —»
MMAE @
Heavy chain —»

- N
MMAE Spacer  Linker
ADC Internalization Process
(2]
B-vedotin o
intemalized, traffics B-vedotin
tolysosome i binds CD30 1
N CD30
® o
< \ » @ Free MMAE -can
) y) produce cytotoxicity
J J @ in tumor microenvironment
& o \ o
4 A MMAE disrupts microtubules,
1\ hlmdr:ﬂ"“- | leads to apoptosis

In addition to BV's primary MOA non-clinical
studies highlight other contributory
mechanisms of action, including :

® Antibody dependent phagocytosis (ADCP)

[

® Bystander effects on nearby cells in the
tumor microenvironment due to released MMAE

® Immunogenic cell death (ICD) due to endoplasmic
reticulum (ER) stress that drives exposure of
immune-activating molecules

B CD30+ Cells [] CD30- Cells
L540cy + Ramos Co-culture
1.04

Untreated SGN-35 IgGvc-MMAE
Incubation Condition

1.51

Surviving 10° Cells/mL

Clinical
Cancer
Research

Cancer Therapy: Preclinical
Intracellular Activation of SGN-35, a Potent Anti-CD30
Antibody-Drug Conjugate

Nicole M. Okeley, Jamie B. Miyamoto, Xinqun Zhang, Russell J. Sanderson, Dennis R. Benjamin,
Eric L. Sievers, Peter D. Senter, and Stephen C. Alley




Brentuximab Vedotin: ...killing Of CD30-negative targets

SGN35

cancer cell

tumor
microenvironment

circulation

CD30

Tumor Associated Macrophage
(TAM) content of HL may be an
important determinant of free

MMAE generation
dipeptide linker optimized for
cleavage by the lysosomal
cysteine protease, cathepsin B
overexpressed and highly active
in H-RS cells and TAMs

bystander cell
CD153
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...Novel Agents for cHL: Brentuximab VEDOTIN

The MMAE payload is extruded via MDR proteins

The viability of L-428 vs. L428R C P-glycoprotein inhibition increases BV sensitivity
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Phase 1 trial of
BV+cyclosporine
in BV-refractory HL

N=14
ORR 75%
CR 42%

Moderate 1 in

toxicity compared to
BV alone

ChenR, et al. ASH 2018

Chen R. et al. Molecular Cancer Therapeutics OnlineFirst on April 3, 2015



Hodgkin Lymphoma: ...Update 2019...

Phase | Brentuximab Vedotin in Relapsed HL

21-year-old female

HL diagnosed 2003
ABVD + XRT to mediastinum
ICE
BEAM—ASCT
HDAC-inhibitor

SGN-35 2.7 mg/kg x 8 cycles
Best clinical response: CR
CT 93% reduction, PET-
PET negative
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Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

« Single agent after ASCT failure

— Registration studies
— Post-Registration (real-life) studies
« Sequential single agent BV and chemotherapy
(...on demand strategy...) ASCT-eligible/ineligible
— BV alone (about 30-35% of pts. achieve a metabolic CR)

— BV <mCR: ICE, DICE, IGEV, GVD, GDP
— BV and Bendamustine or Bendamustine and BV

* Incorporate BV into salvage

— Bendamustine BV (BBV)
— Gemcitabine BV

— BV-DHAP (Brave)

— BV-ESHAP (BrESHAP)
— BV-ICE

BV for ‘chemo-free’ salvage
— BV+CPIs



Brentuximab Vedotin in the Overall Treatment Strategy for HL

Phase |l pivotal study of brentuximab vedotin

in relapsed HL post ASCT
100 4
ORR 75% :eﬂCbr-col Response per IRF
CR_34% B Suble Gassse

e

B Progressive disease

8

Tumor Size (% change from baseline)
(=]

—
8
1

Individual Patients (n - 98)

94% patients achieved tumour reduction

IRF - independent reveew Laciity Younes A et al. J Ciin Oncol 2012;30: 2183-9.



Brentuximab Vedotin in the Overall Treatment Strategy for HL

Chen et 3l Blood 2016



Brentuximab Vedotin in the Overall Treatment Strategy for HL
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Clinical Research Paper

Italian real life experience with brentuximab vedotin: results
of a large observational study on 234 relapsed/refractory
Hodgkin's lymphoma

Cinzia Pellegrini'’, Alessandro Broccoli' ', Alessandro Pulsond’, Luigi Rigacc’,
Caterina Patti’, Guido Ginl’, Donato Mannina’, Monica Tand', Chiara Rusconi®,
Alessandra Romano’, Anna Vanarzi'', Barbara Botto'', Armando Santoro', Stefan
Hoaus'', Gian Matteo Rigolin'', Pellegrine Musto'’, Patrizio Mazza', Stefano
Molica'’, Paclo Corradini'®, Angelo Fama', Francesco Gaudio™, Michele Merli®,
Froravamte Ronconi®, Giuseppe Gritti”, Daniole Vallisa®, Patrizia Tosi™, Anna
Marina Liberati™, Antonello Pinto’’, Vincenzo Pavone™, Filippo Gherlinzoni™, s - - N
Maria Paola Bianchi™, Stefano Volpetti', Livie Tromtin ,llanaco(iliaaolduuo‘" . L e -
Maurizio Bonfichi™, Amalu De Renzo", Corrado Schiavotto™, Michele Spina mort's

Angelo Michele Carella™, Vittorio Stefoni', Lisa Argnani® and Phr Luigi Ilnud’
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...Novel Agents for cHL: Operating Instructions
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Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

Table 1. Patients’ demographecs and disease characteristics

he o s
OBcolog]st'

(n = 30) Brentuximab Vedotin in Transplant-Naive Relapsed/Refractory

Characteristic Data Hodgkin Lymphoma: Experience in 30 Patients

Age, years, mean * SO, median R .. o A S WA M S

Sex, maleffemale, n 13/17

Stage, n (%) Outcomes
] 13{433)
=1V 17 (56.7) Bv 4(r28)

Primary refractory disease, n (%) 21(70.0) m . %’

Regimens prior to BY, median no. 3 (range, 2-11) CR@PET4 (5PDS:52)

First salvage treatment, n PR@ PET4 3(10%)
Ifosfamide-containing regimen 17 ASCT 9 (CR)+ 5 (PR/NR)
C/LIRSIne- Snc PRatm-Containing ’ ASCT outcome @ 18 mo.s  Post-BVCR 89 == cCR
Y Post-BVNR 1/5 =» cCR
BEACOPP regimen 4

BV cycles, median no. 4 (range, 2-8)

e Oncodogist 2015 2014



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

Phase |V study: Brentuximab vedotin in patients with R/R HL Wakewshi J, et al, ISHL 2016, Poster presentation 5P 104
ineligible for SCT or multi-agent chemotherapy (NCT01990534)
Response:
ITT population (N+80)
Per IRF Per INV
ORR (CR+PR), 0 (%) [95% CI| 30 (50) [37-63)] 20 (48) [35-62)
Best cwecal response, n (%) RO CH
CR (1) 15-23) Q{15 [7-27]
iR 23 (38) [26-57) 20 133) |22-41)
Medan Bme 10 response, woeks (range)
Teme 10 response (CR+«PR) 00(5-39) 6.1(5-5))
T 10 best résponss 1215-80) 18 5-53
Time 1o CR 12.0 (6-60) 12.1(11-29)
Time to PR 6 0 (5-39) 9 1 (5-53)

Median PFS (per IRF) 4.8 mos (95% CI: 2.96-5.32); median OS NE

6 0S
100 + N=60 100+
Number of events: 39
80 - Median (months): 4.8
95% Cl (months)  2.96-5.32 801
- * Censored patients
£ 60 g 601
Q 2 N=60
s 8 40+ Number of events. 12
Median (months): NE
™ 204 95% CI (months) NE-NE
* Censored patents
0 T T T T T T T 1 0 . r T . . . . .
% . - 2 s 15 » 21 A 0 3 6 9 2 5 18 2 %
m
Number at sk Events) T oy st v Time (months)

80(0 NRY M@ 5p7) 30m) 2m) 009 009 0pg 00 N3 0 “We WA  On De w103 103



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

Brentuximab vedotin in the treatment of elderly Hodgkin lymphoma patients at
first relapse or with primary refractory disease: a phase 2 study of FIL ONLUS

Miriam Marangon, Lisa Argnani, Alessandro Re, Arben Lleshi, Maurizio Bonfichi, Antonello Pinto,

Nicola Bianchetti, Cinzia Pellegrini, Vittorio Stefoni and Pier Luigi Zinzani

PFS
Patients’ characteristics (N = 18). 100-
Age
MZdian (range), years 73 (61.2-85.7) RefraCtory 6 w-
- Relapsed 12 i
Female
Stage (Ann Arbor), N 40-
2 ORR: 52.9 % (9/17)
I 0 CR: 23.5% (4/1 7) 20+
l 7 PR: 9/17 1-year PFS: 40%
\" 9
Early discontinuation: co 5 10 15
Atltime of BV treatment: 1 7 pts (GZ/G3 neuropathy) months
1 2 7 pts. (no response/pro) 0s
" ’ median PFS: 8.8 mo.s
v 7 . 100-
Performance status at BV treatment medlan OS: 21 7 mo.s
(ECOG), N 11 80+
0 7
1
Time | diagnosis-BV, median (range) 1 year [2 mos-21 yrs] 60+
Time last treatment-BV, median 6 mos [1 mo-20 yrs] Median DFS: 39 moO.S 40-
(range) Time to relapse for CRs:
20+
Last treatment, N 2.8,3.4,4.4, 16.4+ months 1_year 0S: 68.8%
ABVD/MBVD 13 (2 plus RT)
VBM 2 0 ’ T o
COPP ) 0 10 20 30
gemcitabine 1 months
Outcome, I Median FU 24.9 mo.s




Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

PET-adapted sequential salvage: BV as initial salvage

BV weekly x 2-3 cycles

I

MSKCC study ?—E—i 27% (DS 2)
« Weekly 1.2mg/kg BV l

« D1,8,15 of 28d cycles | aw!CEx2

« Augmented ICE for \
[ Homasct |

DS 3-5
83% PET-neg pre-ASCT
Moskowitz A et al Lancet Oncology 2015
COH study -
« Q3W 1.8mg/kg BV '
« 21d cycles
« SOC salvage for DS -
4-5 ,
180
PO

Chen R et al. Biol Blood Marrow Transplant, 2015



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

BV is an effective bridge to ASCT, some pts can avoid chemo

i BV->ICE. PETneg.ned5 |
BV only, PET neg, n=19
* MSKCC study (n = 65) 7. E Riaalcuall
* 28% DS 1-2 direct to ASCT i ) BV->ICE, PET pos, n=10
* 75% DS 1-2 after BV +/- ICE
* 64/65 proceeded to ASCT B eI yenc e nex
D Pormaihel A wnivhid
o
* COH study (n = 56) os 1 Th
* 50% direct to ASCT after BV Jos 4
* 50/56 proceeded to ASCT R osf
* 2y PFS 67% overall b el
* 2y PFS 77% after BV alone N B

0 & 12 18 24 30 35 42 48 5 &
T (months) bom e of roneplant



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

BV + ICE
N=16
BV+ ICE chemotherapy
Treatment Schema Natponse Aver BV-ACE
) m L L E N R B RTE N
C L A (& .Ww
'5‘ . L] o - !‘[E E response:
M . . T . . . . ; [ o (Reate « 8% ]
Dyl 2 3 8 0 B M ) i B L Overall esponse rate « 94%
. ‘ ' I: * Relapse rate = 19%
Ccle ) Ccle g o« Al <till alive
Ry croar o L TR « Median follow-up: 10.5 mo
* Doselowel 1 1.2 og/’' Won Den 1 and B

¢ Doselowl 2 15mg/m' WonDes 1 and B
¢ Nostarmnde [with mesna) S g/’ IV over 24 hours starting on Dy 2
* Carboplatin: AU 5 (capped at 500 mg) IV on Dy 2 .
* Froposide: 100 mg/mv W on Days 1, 2, and 3

III C'tYOf Hope. Cassaday et al ASH 2016 #1834




Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

BV + DHAP (BRaVE study)

Outline of the European Transplant BRaVE Study £ b =
g ° .\""\-o-o—i
Rabractory 10 frt-bme chemotharapy or 2t hirst relapre g E 2y PFS 760/0
o T T
Moty 800 envuliment
Nrte d W Ll L @ » L
= e T
¢ o1
t | 2y 0S92%
'
N=61, 37% primary refractory g o
ORR 87%, CR: 79% o1
Gr 3-4 Toxicities ' T T T T T
63% neutropenia, 30% F&N Wty bor eondmwt
81% thrombocytopenia T U R . v 18

Hagenbeek A et al. ASH 2018



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

Extended follow up from BrESHAP first salvage study
demonstrates most patients still in remission at 3 years

« Combination of BV and ESHAP chemotherapy [BRESHAP] as 2™ line therapy for RRHL prior to ASCT
« All but two pts (64/66) undenwent stem cell mobilization

« 61 pts were transplanted directly after BRESHAP salvage

» 50 patients received BV consolidation after transplant

APESE collection™

ESHAP | ¢ ¢ *‘CD34+

quanbfication: > x

H : ' 10%/kg CD34+
r t 4 cells
F I | l l GCSF (+/-
BV: 0,9 1.8 mg/Xg, day 1 of each cour PR Plerixafor)
-0, cac e, vV post
& a1 21 days post 3th ESHAP, -:=5 ;:; z:%\r;x;m
.’,::u._.""' day’7

DRESMAP: ewery 71 - 28 das

N=65 evaluable pts | BIESHAP
Pre-transplant response 95% (71% CR, 25%PR) <
Post-transplant response 92% (82% CR, 10% PR)

3 year time to treatment failure  74%

3 year PFS 71% Cr—
3 year OS 91%
AE Summary 2223 SAEs (22 resolved, 1 death), 2 discontinuations after

Garca-Sang, Astract 285113 EHA 2018



Immunotherapy for Malignant Lymphoma: 2019

HOLMZ L4283 L1540 K2 L1236 RS R RIS RWo

Mean Fluorescence Intensity
. §E 88

L1236 48 Hrs IC50 = 3.16
L1236 72 Hrs IC50 = 3.87
R100 48 Hrs IC50 = 0.21
R100 72 Hrs IC50 = 0.19

Y ¥ YN

BV pg/miL (X=LogX)

Extended exposure and resistance to
Bendamustine in HL cells is associated to a
stable upregulation of CD30 and increased

sensitivity to Brentuximab Vedotin
De Filippi et al. ASH 2015 ; De Filippi et al. In press 2019



Brentuximab Vedotin in the Overall Treatment Strategy for HL

Brentuximab vedotin plus bendamustine in relapsed or IRB® oo
refractory Hodgkin’s lymphoma: an international, o

multicentre, single-arm, phase 1-2 trial

Owen A O'Connar, Jennifer K Lue, Ahmed Sawas, fennifer £ Amengual, Changchun Deng, Matko Kalag, Lorenzo Falchi, Enrica Marchi

Ithamar Turenne, Renee Lichtenstein, Cefeste Rojas, Mark Francescone, Lawrence Schwartz, Bin Cheng, Kerry | Savugf, Diego Villa, Michad Crump,
Anca Prica, Vishal Kukreti, Serge Cremers, Joseph M Connars, John Kunsvilla

1(0"1
Phase 1 (n«28) Phase 2 (ne37) Total (n=65) B X
4
Overall response 17 (61% [41-79)) 29 (78% [62-91)) 46 (71% [$8-81)) w1 )
Complete response 5(18%) 16 (43%) 21(32%) L ‘
Partial response* 12(43%) 13 (35%) 25 (38%) ; 04 e -+
Stable disease 4(14%) 5 (14%) 9(14%) i
Not assessable 1(4%) 0 1(2%) ; i
Progression of disease 6(21%) 3(8%) 9(14%) 5
Data are n (% [95% Q) or n (%). “The patient with anaplastic large-T-cell lymphoma had a partial response in phase 1. =
Table 2: Treatment response by study phase to brentuximab vedotin plus bendamustine
o R4 L2 . L2 Ll
100 - B2 Phase 1 0 10 0 n 40 w0
2] Phase 2 - o
- Median PFS: 7-5 months (95% Cl 4-8-12-1)
n
- TR PR I
& "
2100 e — —
Figure 2: Responses to brestucnab vedotin plus Beadamustine by study phave

All complete remissions are defimed by functional imaging s PET negative. One patient in phase 1was not
asovsed radiologically because of 3 protocol violation in oyche 3



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

CUNICAL TRIALS AND OBSERVATIONS

Brentuximab vedotin plus bendamustine: a highly active
first salvage regimen for relapsed or refractory

Hodgkin lymphoma

Ann S LaCasce,' R Gregory Bociek.” Ahmed Sawas,” Pacio Caimi* Edward Agura,® Jefirey Matous,* Stephen M. Ansell,

Mowland E Crosswel,* Migue! Islas Ohlmayer,” Carofine Behler," Enc Cheung,'' Andres Forero Tores, ™ Julie Vose,” Owen A. O'Connox,’
Neil Josephson,'” Yinghu Wang.™ and Ranjana Advand™*

Table 2 Best response on Combenstion therapy

Bt Aol respansa, » ™) 1% O

* 4
Ovesl ¥ « %) Ns U AL U By e owmN
S AR Y, PILA 919
Buspmnse to aatbne tharapy
Frvnay wharey b el s N PN ' A 108 A
440 814 BrL Sl
Sl & = N e 5 s WF 900 3 Noo
ALY S el N .
asCr
Teu » » &0 M3 A0 180 JRu nWa
2. %) i1y
Non=1) WS LR v o s
AV . 844 pAA MY
. - —— ——Jl

* 97% 15t stem cell mobilization attempt success
@ blood® 5 JULY 2018 | VOLUME 132, NUMBER 1



Brentuximab Vedotin in the Overall Treatment Strategy for HL
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Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

ARTICLE Open Access

First salvage treatment with bendamustine and
brentuximab vedotin in Hodgkin lymphoma: a
phase 2 study of the Fondazione Italiana Linfomi

A Broceoh', L Avgnani', B Bote”, P, Camadini @, A Pinto®, A R, U, Virolo', S Fare®, V. Stefoni” and P, L Zircani', o0
betialf of Fondagone talora Linkoerd ONLUS

Treatment phase (1 cycle = 21 days)

‘Brentuximab vedotin 1.8 mg/kg (day 1)
'Bondm(llﬂnoml'uslm’(ayﬂ -2 or 2-3in case of IR)

e i Manddoly mmclcaﬁon (mrolds + aulisunim)
= 1
g [ Mamummumberofcyclesalowess | §
a =G 2
g A 2
s 4 e
] G
For patients with at least stable disease : y 1241
'PBSC mobilization with G-CSF + plerixafor y aaks
CT+2 ' CT+4 CT+6
PET+3 PET+6

ORR: 84.2%.

CMR: 78.9%

PR: 5.3%

Primary refractory: ORR 75.0%
Relapsed: ORR 94.4%

35 pts. successful mobilization
33 underwent ASCT

PBSC mobilization
N=35

|
|

ASCT
=33

Median FU 23 mo.s

Broccoli et al. Blood Cancer Jounal (2019)9:100




Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

PFS Table 2 AEs of any grade. ,ﬁ
1004 Tawichy Patients ivvolved, ¥ Events, ¥ Ovensd fmguency (N Grade 1, ¥ Grode 2V Grnde N Gonde & W
et oy o Ve Py 4 ' e e b i 1
80+ Vet e ' 7 n 2 1 3
LOSOE e L] L} M 2 4 [
60+ Ar—a ] 'l 194 ’ 1
Thrombocopona s ? 1 4] ?
404 rtrie neutopens ' 1 24 '
1 yr‘ 78_9% f eoheratobgod Yol s ‘46 e L v s 0
20+ 3 yrs. 67.3% | “Ain reacton » B m 1 n e |
-y 11 - 1w 1® ) ]
0 10 20 % 40 Hematologic : Non-hematologic -
0. L Gri-2 21 Gri-2 133
il 0 Gr3 15; neutropenia  Gr3 9; 5 skin reaction, 1 IRR
80+ Gr4 3; neutropenia Gr4 0
60+
e N. pts
40+
1 yr. 100%
21| 3 yrs. 88.1% 0
0
0 10 20 30 40
months 30
DFS
100——= 20 W grade IV
80«
B Any grade
60 10 N B
=
40+
0 4 '
wd| 1yr.86.1% e
3yrs. 81.9% AE (hematological)
0 T T T 1 ow Vree r Py © IO Caw
0 10 20 30 40 o o S

months Broccoli et al. Blood Cancer Joumal (2019)9:100



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

BV + Nivolumab is an effective 2" line |

therapy and bridge to transplant

87% ORR, 68% CR among ¢ =
efficacy evaluable patients | -
(n=90) s 1T |
Bl |
5 | il
(85% ORR, 66% CR g
among all treated patients, = -
n=91) T S o
- |
Iy

Herrera AF, et al. Blood 2018; Advani R et al. ASH 2018



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

PFS after BV+Nivo as 1% salvage therapy for HL

R N o

0 -

E . Median FU: 21.8 months

5 2 21 mo PFS overall: 82% (67%, 90%)
» »

"-“-c ) . [ ] 3 3 ".u'w‘: ] x 2 M x n »

% ., g S e

£ 21 mo PFS in pts who proceeded to
B ASCT directly after BV+Nivo: 97%
j o (82%,100%)

~ 01

§ >

' 35 R =¥

&.:::‘.‘, ars L] “a Lo ) " - - LA L - e " L] LR LA - HmAF e' 8'. |SHL 2018



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

Relapsed
*PFS: 97% (79%, 100%)

-0 — & ————— 0

Primary
Refractory
*PFS: 65% (42%, 81%)

Percent of Paients Free of PD or Death

*Estimated PFS at 21 months (95% CI)

W

v

A . v
aa W WM



Brentuximab Vedotin in the Overall Treatment Strategy for HL

Ibrutinib in Refractory Classic Hodgkin’s Lymphoma

N ENGL ) MED 373;14 NEJM.ORG OCTOBER 1, 201§
e -

Phase Il Study of Brentuximab Vedotin
Plus Ibrutinib for Patients With
Relapsed/Refractory Hodgkin Lymphoma



Brentuximab Vedotin in the Overall Treatment Strategy for HL

Ibrutinib 560 mg/day oral qd*

Brentuximab vedoten 1.6 mg/kg IV q 3 wks (irst day of each cycle)*
Cycles
(21 days) Seenyy 5 3 5 6 8 9 M 12 13 15 16 Followup

vt 4 t t bt
R t t

*Patierts will be trested unbl diseass progression, unacceptable 1oxcty, of moving onto suto- or allo-HCT
**Once PET portion is negative, it does not need 1o be performed again
***Subjects wil be foliowed for up to two years with g3 month interval visits or telephone calls

Characteristic, n (%) Phase |l Patients [n = 13]

560 mg Ibrutinib

Gender Characteristic, n (%) Phase Il Patients [n = 13)
Female 5(38)
__Male 8 (62) 560 mg Ibrutinib
As\ge B , 33 (17-69)
tage at Diagnosis
i 9 7 (54) Median Number of Cycles 5 (2-9)
B . di is) g g
symptoms (at diagnosis
'P"é—.r%ér—aﬁ} 1agnosis) Best Response
ABVD 12 (92
BEACOPP 3 (2‘3) ) CR 6 (46)
R-CHOP 1(8) PR 5(39)
IGEV 1(8)
BV 1(8) SD 2 (15)
ICE 0
Clinical Trials 0 PD 0
PD1 inhibitors 0
Prior Radiation 3(23)
Status Prior to Treatment
Progressive Disease 7 (54) Response Rate (PR/CR) 84.6%
Relapsed Disease 6 (46)
Stable Disease 0

Best Response to Induction

RolaEed 8 ‘62!

Refractory 5(38)

Chen R, et al. Blood. 2017;130: Abstract 738,



...Novel Agents for cHL: Operating Instructions

TABLE 1. Newer Sahage Regimens for Relapsed or Refractory Hodgkin Lymphoma

Regimen n %PET Negatve  ASCT,n (%) PFS/EFS (ITT) ml’M)

BV-augICE (PET-adagted, 65 83 27 (BV akre) 64 (98) R%a3wes  NR

sequental”

BVACE and cthers (PET- 56 66 43 (BY akne) 50 (89) NR 67% at 2 years

adapted, sequental)’”

BV plus bendamustine™ 55 74 002 626% st 2years  69.8% a1 2 years

BeGEV™ 9 73 4373 622% N 2years  BOB% 2t 2 years

BV plus gemcitabne™ L2 67 34 (76) NR NR

BV plus ICE™ X 8 19 (79) NR NR

BV plus DHAP= 6l M 53 (87) 76% at 2 years NR

BV plus ESHAP™ % 0 60 91) 7% at Vmorths  NR

BV-nivolumab™ & 6l 42 (68) after only Bv-nivolumab;  82% at 21 moths  97% at 21 months for patients
14 (23) after additional sahage transplanted afer only

BV-nivolumab



Brentuximab vedotin for newly diagnosed advanced HL

. Elderly

— Single agent BV

— Sequential BV and AVD

— BV plus DTIC (Bendamustine ?)

— BV plus Bendamustine (HALO)

— BV plus Lenalidomide

— BV plus combination CT (CAP: CTX,Doxo,
Pred)

* Young

— A2VD (ECHELON-1)
— A-A2VD Nonbulky stage I/l HL
— BrECADD




BV-based combinations for upfront treatment of HL

Blood. 2017;130(26):2829-2837

CLINICAL TRIALS AND OBSERVATIONS

Pretreatment Study Treatment &b Trsan:’nznl Follow-up?
Frontline brentuximab vedotin in combination with dacarbazine or ; ‘;
bendamustine in patients aged 260 years with HL S
D.y!BV1Bm9§aN
Jonathan W. Friedberg,' Andres Forero-Torres,? Rodolfo E. Bordoni,® Vivian J. M. Cline,* Dipti Patel Donnelly,® D s TS SR B e g
Patrick J. Flynn,® Gregg Olsen,” Robert Chen,® Abraham Fong.® Yinghui Wang,? and Christopher A. Yasenchak ' L g v
EWZWK)’?OWM’N(BVMWI
Table 3. Summary of best clinical response '
BV+DTIC (n = 21) BV+bendamustine (n = 17) |
Basoino H i Rosponsa Rosponso
ORR* 21 (100) 17 (100) e PO e
95% Cit £3.9, 100 80.5, 100 b v ¥ v
Best clinical response e rem poan | i
CR 13 (62) 15 (88) s o st st e
S Oonsokiomve AT showed s ombinaio (5 weeks aher BV-ben) 6 B aowed ahr AT (:2 weeks atr AT fr
PR 8 (38) 2(12) Ersrommad
e e e
95% CIt for CR rate 384819 636, 98.5 G s avry § b 2y, o s, o o il o of care Ll rorsecn:
Table 4. Summary of AEs e
BV4DTIC  BV+bendamustine i~
(n=22) (n = 20) g ™
B 60
Any TEAE® 22 (100) 20 (100) o — .
Troatment-related AEs 22 (100) 19 (95) E‘ : median PFS):17.9 months
Grade =3 AEs 10 (45) 18 (50) 5 e
SAEs 4 (18) 13 (65) e
AEs lcading 10 Yeatment discontinuation 12 (55) 12 (80) R R TR
Deaths within 30 d of last dose 0 2 (101t - T st
2100 210) 210) 18(1) 17(1) 143 145 125) &6) &8) 5(8) 1(8) 109 ] 1% o)




Brentuximab vedotin for newly diagnosed advanced HL

BV Alone or in Combination (DTIC) for Elderly Patients with untreated HL

« Long-tem follow-up of brentuxmab vedotin «/. dacarbazine as frst ine therapy n elderly patients with
HL has shown 1o induce long-term remiss:ons for 8 subset of patients

« BV « dacarbanne may be an induction option for frail, elderly patents nelgbie for standard tréatment
with durable responses eacing 10 8 3-year overall survval rate of S0% with combinaton therapy

o  Meédan cbsarnvation time from first Gose (Smé 10 death or last contact)
- BV 42 .6 months (range, 4 6-56 3)
- BV+DTIC: 378 months (range, 14.5-44 8)

Sequential Cohorts
31 PFS ratw (05% C1) 3% (16% 53%)  S2% (26%, TIN)
3.7 OS rate ($6% CI) T1% (4%, B5%)  90% (65%, 87%)
Tuemergent PN, n (%) 24 (89%) 19 (B5%)
gvenTICH S St mmmm 24 (M%) 510 (20%)
Dy 1) %0 12 cyemn Some rescusonimprovement, /N (%) 0724 (M%) &10 (42%)

o) et i

L R R e I el e e I SN
Ywarmes! srpwdd |§ cpan @ SAWE1 A SARE [TRgeatew ¥
APy

Friedberg Abstract #7542 ASCO 2018



Brentuximab vedotin for newly diagnosed advanced HL

O\ T

i . : " Adding DTIC
. R L to BV
Fol =50 20 W monotherapy
S EEERE LA EEEEEEE R EEE EE L LR L ELLEY mayincrease
Time: (months) durability of
BV+DTIC response and
§ =] survival in
3 ; i P the elderly
T population

a0 4
¥ s
N 4

Wew
LR S T
- —— O PO 2 3
1 —a—mspame

09

Pecert of paserts froe of

v - v - - - - P—— v - - v

Time (months)

Frooderg o £ AN D08 Pty 21 Ayl %4



Brentuximab vedotin for newly diagnosed advanced HL

» Phase 2 study of untreated older HL patients received

2 doses of BV followed by 6 cycles of AVD: responding ITT median follow-up
pts received 4 BV consolidation doses. 23 mos
- 2yr PFS 84%
- 2yr OS 95%
Peni T LT T AD2 —f-‘ s t
O 424, (- O WA O WA, In this elderly population, the
oy e ey e following prognostic factors were
et ek atedas e associated with significantly
| | | | inferior PFS
- el v ~ High Cumulative lliness
—— - or peterts for pumorty
1 nins SRR AT e Rating Scale-Geriatric (CIRS-
\ ] G)co-morbidity score
| (p<0.0001)
D R S T - loss of instrumental activities
e —— of daily living (IADL)
All evaluable for PFS and 0S (p<0.0001)

Evens Abstract #7540 ASCO 2018



Brentuximab vedotin for newly diagnosed advanced HL

HALO STUDY: Phase 1/2 Trial of BV + Bendamustine
in Elderly Pts. (n= 51) With Advanced HL

Objective: Phase I: Tolerabiity and toxicity (n=12);, Phase I/: Response rate after completion of treatment (n=48)

Patients: eiderly pts with advanced classical HL

Dose and schedule: Brentuwamab vedotin 1.2 mg’kg IV over 30 minutes on days 1 plus bendamustine 90 mg/'m?
IV over 30-80 minutes on days 1and 2, Q3wk

Schedule of the BV-Be regimen

to 3 years after EOT

POPULATION

Study population (n=51)] |
70.4 (62-79)

Gallarmine ICML 2019, Lugano, CH



Brentuximab vedotin for newly diagnosed advanced HL

HALO STUDY: Phase 1/2 Trial of BV + Bendamustine in Elderly Pts. With Advanced HL

Cycle 2 (n=51)
13 40 (78%)
6 (12%)
2 (4%)
3% (6%)

g bes pade 2 3 [n=306)
Lymahacyinnes
WO deureny
Rash/'uson reacton/Omver Infect
OMV reactvat o
Fobyile atmom
Stomatty
Thronbocytooen

Other| ALAT increased GOT increaned, Rypersancitivty

RESPONSES
Evaluated treatment cycle

Progression Free Survival: Per protocol

ol Rt mici'c-papule

6/51 (10%) pts died: recurrent HL (3),
CMV reactivation (2), 2nd neoplasm (1)

* Median follow-up of 22 (0-30) months:
31/51 (63%) pts in continuous CR in PP
analysis

e i
g analysis
[Treatment Resporse T IR ——
CR (score 1-3) 32 (63%) @
PR (score 4) 2 (4%) E
NR/Pro 10 (19%) 5
BT 70ex) [
? 0
¢ 1218 24 B % 0
Months
“y;:: Safety Progression Free Survival: Intention to treat
saw ° loxicibes grade 3-4 - No platelet or 5 analysis.
spx)  erythrocyte cells transfusion were = 2
so%)  requied durng reatmen g .
1& + No neuropathy recorded A ¢
' 2 3
16(:05%) o é a
g
8 0
g 4 3 4
Months

Conclusions

The present analysis, though conducted in 85% of enrolled patients, showed that Be-BV is an effective regimen in
the real life of elderly HL, when delivered according to the schedule.

The toxicity of this treatment could be improved by a more strict prophylaxis of CMV infections,




Brentuximab vedotin for newly diagnosed advanced HL
1_ Older Hodgkin Lymphoma Patient 41

Early Stage' Advanced Stage'
Pre-Treatment Geriatric Assessment: Pre-Treatment Geriatric Assessment:
MINIMUM: Co-morbidity (eg, CIRS-G; Charlson) MINIMUM: Co-morbidity (eg, CIRS-G; Charlson)
and ADL assessment (self care & instrumental) and ADL assessment (self care & instrumental)
ALSO: Assessment for geriatric syndrome, ALSO: Assessment for geriatric syndrome,
nutritional, depression, falls, and cognition nutritional, depression, falls, and cognition
FiT* UNFIT® FiTe UNFIT®

AIBIVD x 2-4 cycles + IFRT | | VEPE(M)B x 3 cycles + IFRT Bv sequentially with AVD Bv +/- dacarbazine)
CHOP x 3-4 cycles + IRFT Bw/CAP ChIVPP

VEPEMSB x 3 cycles + IFRT Bv + IFRT v/A -1 Single agent
A(B)VD x 4.6 cycles CHOP chemotherapy

PVAG
loa
ABIVD?

*FIT defined as: PET-2

;,:? loss of ADLs

* Less than three 3 and no grade

4 CIRS-G oomomn {or CIRS-G <10) Appropriate clinical trial | | Continue AVD x 4 with
and (e.g., non-cross omission of bleomycin
* Absence of geriatric syndrome resistant therapy) if initially included




Brentuximab vedotin for newly diagnosed advanced HL

CLINICAL TRIALS AND OBSERVATIONS

Brentuximab vedotin, doxorubicin, vinblastine, and
dacarbazine for nonbulky limited-stage classical

Hodgkin lymphoma

Jeremy S. Abramson, Jon E. Amason,? Ann S. LaCasce,” Robert Redd,? Jefirey A. Bames,' Lubomir Sokol* Robin Joyce? David Avigan,!

Donna Neuberg® Ronald W. Takvorian,' Ephraim P, Hochberg,' and Celeste M, Bello*

Table 1. Patient characteristics (N = 34)

Age. medan (nege). y I

36 (20-73)

Famrale/male

117

Casscal noe oterwse spected

Table 2. Response (N = 34)

Stage
A & (V8N
1A M0
ns 4 002%
Sae of largest bson, medan Fangel cm 3OS
Risk
Early fovorable 21 (42N
Early urdaverable 1338
Histology
Nod/ar scleross 18 5%
Mised cnlhslarity 4(02%
Lymphocyterch (2N

82N

* Dose reductions: 38% of pts.
(periph. sens. neuropathy)
* All grade neuropathy: 79%
e Grade 3/4 toxicities:
- Neutropenia (62%)
- Febr. neutropenia (35%)
- Neuropathy (24%)
* 1 Neutropenic death (1° course)

Time point Overall response CR Partial response  Progressive disease  Not evaluable*
Monotherapy lead-in 34 (100; 89.7-100) 18 (52,9, 35.1-70.2) | 16(47.1; 298-64.9) 0 (0; 0-10.3) 0{0; 0-10.3)
Cycle 2 33(97.1;84.7-99.9) 33 (97.1,84.7-999) 0(0; 0-10.3) 0 (0; 0-10.3) 129 0.1-153)
End of treatment 31(91.2; 76.3-98.1) 31 (91.2; 76.3-98.1) 0 (0; 0-10.3) 129 01153 2(5.9;07-19.7)

Blood. 2019;134(7):606-613



Brentuximab Vedotin: upfront treatment of HL

Five-year follow-up of brentuximab vedotin combined with ABVD or AVD for advanced-stage
classical Hodgkin lymphoma

Joseph M. Connors,’ Stephen M. Ansell,> Michelle Fanale,® Steven I. Park,* and Anas Younes®

Table 1. Patient characteristics 0T, s
ABVD + AVD + 0] Tmee
brentuximab  bremtuximab = 83 e o MRASS
vedaotin vedotin g 70 4 Ay
8 - - e e AVD4BY
Age, y. median (range) 35 (19-59) 3 (1858) ‘g ‘52
Malo sex, n (%) 20 (80) 17 (65) e
Performance status.* o (%) 2|
0 13(52) 1 (42 ot
t 12 (48) 15 (58 g
Stage. n (%) 0O 10 20 30 40 S0 60 70 80 90 100
: . : (1) : :::; Failure free sunvival (months)
ma 5 (20) 312
VA 4 (16) 5(W 100 5 — bt A4
Ve 12 (48) 1 (42) 901 """" T
ntermational Prognostic Score. n (%) 80 s ARV
03 5 (20) 12 (46) ¢ 704
&7 20 (80) 14 (54) c 604 e AVD+BY
2 spd
‘Eastomn Cocperative Ontology Growp scale. g 40 -
tBuky ~ any mass =10 om CR: 96% e 30 4
5-year FFS: 92% o
5-year 0OS: 100% 0 - —

0 10 20 30 40 %0 60 70 80 90 100
BLOOD, 14 SEPTEMBER 2017 - VOLUME 130, NUMBER 11 Overall survival (months)




Brentuximab vedotin for newly diagnosed advanced HL

ECHELON-1: A+AVD versus ABVD in advanced stage HL

1,334 patients from 218 study sites in 21 countries worldwide

' Follow-up
*§ — | ABVD x 6 cycles (n=670)
g ' Every 3 months
E E» for 36 months,
o] é ' A+AVD x 6 cydles (n=664) then every
- — mrw. vedotin: mm infusion 6 months until
- wl‘:ﬁ £ study closure

AN Y End-of-Cycle-2 PET scan

* cHistagelioriv * Deauville 5; could receive alternate therapy
+ ECOGPSO,10r2 per physician’s choice (not a modified PFS
* Age 218 years event)

* Measurable disease
* Adequate liver and renal function

Primary endpoint: modified PFS per IRF, with an event defined
bythefmevtdmoeof‘
Dsease progression, or
« Death or
« Evidence of non-complete response (PET scan Deauville score 3-5) after
completon of frontine therapy followed by subseguent anticancer therapy

. Connors JM, et al. N Engl J Med 2018;378:331-44.




Brentuximab vedotin for newly diagnosed advanced HL

Echelon-1: BV improves modified PFS

Number of events
‘ ‘ A+AVD ABVD
N———i Category Nel17  Ns146
2 Pl Progression 20 102
£ Death 18 22
i oo S
z & —::;D Censored Chemotherapy 7 15
i ' HR 0,77 (95% CI: 0,60-0.98) o : £
. k test lue: 0.035
Log-ran p-value PFS esti
o Time 195% Cl 5% C
2-year 82.1 77.2

02068”““““”888”””““'00“&0”9 m,7—‘s,0) (73.7-00,‘)
Time from randomzstion |morths)

B o T B T B e e s e e e SO Median follow-up (range): 24.9 months (0.0-49.3)
. »n

- an 8.0/.4-28
ARV A0 A0 A0 00 N v A A A A1 M0 N P L m e e W C O% ERF e RN Lot

Connors et al. NEJM online 2017



Brentuximab vedotin for newly diagnosed advanced HL

« A+AVD vs ABVD resulted in a 30% reduction in the risk of progression
or death at 3 years

1.0+

09 A+AVD
J.year PFS: 83.1%
g 08-
0.7 + i
§ 06- d.year PFS: 76.0%
05-
g 04+
034
024 Median follow-up: 37.1 months log-rank
N Events Hazard ratio (95% Cl) p-value
0.1+
—— A+AVD 664 109
o] — ABVD 670 151 0.704 (0.550, 0.901) p=0.005

] L] ] L] ) ] ' L]

| — T T R el RS . . el aeyaar—sT
0 2 4 6 8 10 12 %4 16 18 20 22 24 26 28 30 32 M I W 40 492 44 8 @ %0 =2

Mo, ot cek (Bvents) Time from randomizabion (months)
ArAVD 084 840 6 607 S8 547 S 517 500 40T &M 478 ATYT M0 4M AYD X0 NS M0 MY 2 XM S M MY Y W
ARVD ©70 600 628 000 45 59 457 485 472 407 456 430 40 A0 A e M2 2 238 222 2 W R W 19 W W



Brentuximab vedotin for newly diagnosed advanced HL

Echelon-1: Who benefits from addition of BV?

Event / N
arour A+AVD Hazard ratio (95% Q)
117/664 (17.6) 146/670 (21.8) 0.77 p.so-o.sq
93/580 }u.o 117 ’ s' o.n{
years 24/84 29/102 (234 1.01 (0.59-1.73
Age <45 years 70/451 (15.5) 83/423 0.73 o_sa-xo
Age 245 years 47[213 22.1 63/247 0.86 0.59-1.2
15.
fefion Borth i s ;é;i s %% —— 34&3‘4
Region: Asia 14/70 (200) 14/72 uu! 0.91 (0.43-1.93
PS: 0~1 22/141 Ks.s 25/1481 (177 on 0.47-1.48
: 57/354 (161 351 {194 79 (0.56-1.13
| 14-7 38/169 (22.5) $3/178 (298 70 [0.86-1.07
l_sn.nn_l 40/237 (169 4’ W s‘ on 0.60-1.42
Stage IV 77/425 (181 421 (24.2 0.71 (0.53-0.96!
§Smsions Ao A a3 um B SR
Extranodal sites: 0 40/217 (18.4) 39/228 (171 1.04 (0.67-1.62
R S PP S— 36/217 (16.6) 4s5/223 (202 0.75 (0.48-1.1
Extranodal sites: >1 39/194 (20.1) S7/193 (295 0.67 o.u-x.o&
Gender: Male 64/378 (169) 90/398 (226 0.71 (0.51-0.97
Gender: Female 53/286 (18.5) S56/272 (206 0.86 (0.59-1.26/
0.1 0.5 1
Hazard ratio
B
Younger patients Favors APAVD  Favors ABVD
North American pts
Extranodal sites > 1
Stage IV
Connors et al. NEJM online 2017




Brentuximab vedotin for newly diagnosed advanced HL

Echelon-1: 1+ extranodal sites or stage IV disease

Baseline extranodal sites 21*

2 BV-AVD: 82.4%
S s
=
g : 3 + HR=0.693 (95% Ci: 0.518,0.943)
Summary of mPFS per IRF: High-risk sub-groups E "% oammupoon ABVD: 74.9%
; | -
z
Sub-group BV-AVD ABVD HR (95% CI) é -
no. of events/total no. (%) o
. -0 8- 0% N0 8 8-0-0-F-0-0-3- B 0 - 0-0-S-0 0 00 -0 8§
Overa nTRe(176)  1sETO@14) k] 077 (0.80-098) peo.04 0246810121410182022242620 30 32 34 36 3540 42 44 4648 80 52
Baseline Ann Arbor stage No. of patents at ek Time from randomisation (months)
Stage I8 0237 (169)  43246(175) g 092(080-142)psoT12 \
Stage IV TIA2S (181) 102421 (242) ——i 0.71 (0.53-0.96) ps0.023 ,
Baseline extranodal sites
0 o217 (184)  228(179) et 104{067-162)ps0.856 Stage Y
1 W27 (166)  45223(02) - m | 0.75 (0.48-1.16) psd 191
> M4 (201)  STHSI(BE) e 0.67 (0.44-1.00) p=0.049 0
2 TEAT (182) 102416 (245) - 0.70 (0.53-0.94) ps0 018 kﬁ BV-AVD: 82%
T T ) 0 - e
o a8 + HR=0.T11(88% CL: 0.529, 0.956) %
Favours BV-AVD #=— ——s Favours ABVD DEY o Lok st ni0.089 ABVD: 75.3%

Probability of modified PFS

A POt wraysa
MR Nataed ate FF ndegendent s ity U] -
— A AVD
0 - w— ALV
o Sz * Censorec
: NN S NN R N E NSNS
0 2 40 8 10121410182022242028303234 30384042 44404850 82

No. of petients of sk Time from randomisation (months)

Courtesy Dr Hutchins EHA 2018



Brentuximab vedotin for newly diagnosed advanced HL

Echelon-1: Favorable outcomes after PET2+ with BV-AVD

(fme 6a. Modified PFS (per IRF) in PET2-negative patients \
10
£
% = PET2 neg 2-y mPFS
086 - , -
: AR CY 0724 i, {22y BV-AVD 85 %
§ s p— ABVD 82 %
024 teme  BV-AVD  ASVD (95%CH
psed %\':)VD o Qansored 2years #52(819-380) 00977 3-840)
0o

0 2 4 6 8 10121416 18 20 22 24 75 28 30 32 31 6 36 40 42 44 45 48 50 52
Tume (Months) from Randomization
AAVD SB8 S84 STD S50 S11 408 454 450 A 413 X065 306 208 185 174 150 00 80 T2 M 22 W 3 3 3 0 O

Lo oonarasEaassese rsansmar it Impactof BV-AVD most
S notable in PET2+ pts

10-

HIR (5% C1). 0,609 (0.341, 1.088)
08 Log rank test p value: 0.009
06- ~

Probabd gy of modified PFS

8
04 B | N PET2 pos 2-y mPFS
Modmed Pf S estmates
"7 = avo oo = pamn e | JENCRWC 0
- ARVD)  © Censored - )
001 S S S S | SRR I RS R 51 ORI K o | 1 =TT ABVD 42%
0 2 4 6 8 1012141618 2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Tirmwe (Moniths) from Randomezation
AvAVD 47 43 40 38 M 26 26 28 2 22 19 W 1 O 9 8 S 4 4 1 t t 1 1 1 0 O
AVD W W M @ M 2 22N DM 2N YN 7T O &€ 2 %" %Y Y Y 0 0 D o o0
Qnﬁc«-uu )
Note 1 palent 0 B AcAUT s and 4 0 B ARLD s switched o sernaiive Tootiing Deragy Sue 10 uiaceepietie esporee

Courtesy Chen et al ASCO 2018 # 7539



Brentuximab vedotin for newly diagnosed advanced HL

A2VD is more toxic than ABVD and requires G-CSF support

BV+AVD

Grade >3 AE 549 (83%) 343 (66%)
SAE 284 (43%) 178 (27%)
PN all grades 55% 30%
PN grade >3 9% 1%
SAE of febrile 33% no G-CSF ppx 17% no G-CSF ppx
neutropenia, sepsis, 24% G-CSF ppx 9% G-CSF ppx

infection, neutropenia



Brentuximab vedotin for newly diagnosed advanced HL

100 B improvement

5 B Complete resciuton A+AVD ABVD
% N (n=442) | (n=286)
¢ Ongoing PN, n(%)  170(38) 77(27)
ig i Grade 112, n{%) 159 (36)  73(26)
§ - Median time to
§ complete 28 14
g & resolution,* (0-167)  (0-188)
3 weeks (range)
)

Median time to

p 40 32

g - e (8-120)  (2-70)
g

Primary analysis Continuwed folow-up  Primary analysis  Continued follow-up
210 moninst 36.1 monthst 21.1 months? 34 .5 monthst

A+AVD (n=442)! ABVD (n=286)!

* PN continues to resolve and improve over time, with the majority of patients
experiencing complete resolution

Straus D et al. Abstract #7532. Poster presented at the American Society of Clinical Oncoloay 2019, Chicaqo. IL. USA.



Brentuximab vedotin for newly diagnosed advanced HL

mPFS per IRF by baseline sCD30: A+AVD arm mPFS per IRF by baseline sCD30: ABVD arm
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Radford J, et al. ICML 2019, Poster presentation from Abstract #235



Brentuximab Vedotin in the Overall Treatment Strategy for HL

RACAPP B CADO

Restaging after two cycden”

R 250 (4%) o2

R &50 (5%) o2 {1w)
~ 50(80%)  AVS2 (Bw)
NC &'50(Bw) US2{I%)

PET after two cpthes (Demrville scoee)

1 VA0 127%) Y2 {aw)
3 TS (14%) WS2{I7N)
3 1849 (37%) 152 (35W)
45 NG (29%) VS (1N
Restagng after sin cyches !

R &35 () VS i)

Oy Y43 (6%) S (13%)
™~ Va3 (2%) ST {a%)

PR (resdhal 22 5 om) NG (B3IN)  INS2(5W)
PO presstul 2 7-Som) o4l VS (%)

PET after hematheragy (Deaan e score)t

1 IVAG(35%)  1Ve (3N
2 Q40 (23%) IYOIIN)
3 14035 e
a5 NONEN) e (15w
Complete response to chematherapy

No (further reatment secormmendod by NAS LA SIS {1w)
CREP)

Yoi [(Ror PR 25 om [local rematigaten || 4045 (86%)  SU52(EBw)

o 1 dhabon for Srther Destment
|CREP])

Lancet Oncol 2017; 18: 1680-87

Remodeling BEACOPPesc with
Brentuximab Vedotin

Os fx L X
7 | BEALCOPP &ECADD BECAPP

1% 200
2 35
7% 12%
13 1.8
100
40
w0
N0

0 18-mo.s PFS
o 95% (95% Cl 85—-100) BrECAPP
ot 89% (95% Cl 77-100) BrECADD

Frogescns e sum vl (%)

o — Mtcasy
SAL0

o 2 %
Fooried ot rink

| murmber cernored)
DECAPP 2510, &9 ¥ (L EE S 114%)

BtCAD 2O wa M%) MM 1




Brentuximab Vedotin in the Overall Treatment Strategy for HL

The GHSG perspective

HD21: BV in advanced stage HL

2 x BEACOPP esc 2 x BrECADD

Centrally reviewed PET

4 y ' 17
- \‘//

4x 4x
BEACOPP esc BrECADD
End of therapy and residual nodes > 2.5 cm: PET positiv: Rx

PET negative: Follow up




Brentuximab vedotin for newly diagnosed advanced HL

Esc
BEACOPP BV-AVD

Advanced

Stage HL

BrCADD @




...Novel Agents for cHL: Operating Instructions

S1826: A Phase Ill Randomized Trial of Nivolumab
Plus AVD in Patients (Age 2 12 Years) With Newly Diagnosed Advanced Stage Classical

Hodgkin Lymphoma

[

.

Newly diagnosed

~N

Stage N4V
Hodgkin
lymphoma

J

\

Nivolumab + AVD

6 cycles

Nivolumab 240mg days 1,15
Daxorubicin 25mg'my days 1,15
Vinblastine 6mgim days 1,15
Dacarbazine 375mg'm’ days 1,15

Brentuximab vedotin +
AVD

6 cycles

8V 1.2mg'kg days 1,15

Doxorubicin 25mg'm’ days 1,15
Vinblastine tong/m” days 1,15
Dacarbazine J75mg'm’ days 1,15

Primary endpoint. PFS
Secondary endpoints: EFS, OS, CR

Plus AVD or Brentuximab Vedotin (

470 pts
F(__O(n-AC_R_]N
Revhaping the ‘st of -.r-. 0
. Alliance
A\ for Cincad Triais
n Oncology
470 pts

3

- ——— -

§ Post Tx ISRT allowed for pis deckares ISRT i
PO 10 randomization wwih EOT

L5 45

o % reduchion I max ansvense amedne

AND

Reskduad LN 2 2 5em

OR

: ‘Resiaual eatrancdal lesion > 1om

—asan




Brentuximab Vedotin in the Overall Treatment Strategy for HL

Improve results of
1st line Programs

Pre ASCT Post ASCT
|

Boost Salvage Strategy Boost Conditioning Prevent Recurrence Optimize Treatment of
Consolidation Failures

==]-EHER -
te ——

A
*

Develop more effective Pts @ risk f
- _ combinations to achieve a PET Pts with suboptimal _
@ Advanced clinical testing negative status @ Transplant response to salvage ~ Improve Survival & QoL

sk Approved indication All Pts ? Long Term Survival
Bridge to Allo those eligible



...Novel Agents for cHL: Checkpoint Inhibitors

3. CPls are effective (ORR) regardless of disease chemorefractoriness

ORR to Pembrolizumab by Blinded C
+ CheckMate 205: Response According to Refractory Status Review: subgroup Ana|yses

Primary Refractory to Refractory to BV

refractory last line after auto-HSCT
n=142 n=114 n=70
| | ORR 58 (79.5) 68.4-88.0 99 (67.8) 59.6-75.3
Objective response, % 73 68 69
i P . Complete remission 17(23.3) 14.2-34.6 31(21.2) 14.9-28.8
Best overall response, %
Partial remission 41 (56.2) 44.1-67.8 68 (46.6) 38.3-55.0
Complete remission 18 13 6
Partial remission 55 54 63 Stable disease 4(5.5) 15134 24(16.4) 10.8-23.5
Progressive disease 8(11.0) 4.9-20.5 20(13.7) 8.6-20.4
Median DOR in patients
P 139, 18) 17 (9, NE) 17 (8, NE)® Unable to determine 3(4.1) 0.9-11.5 3(21) 0.4-5.9
with PR, months (95% Cl) O ot 0 R ARG GG
*Based on binomial exact confidence interval method Zinzani, 14-1CML




...Novel Agents for cHL: Checkpoint Inhibitors

Putative Mechanism of Resistance: not known

1. More CR and longer PFS observed with higher degrees of PD-L1 expression
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“ . 01
&£
= - 08+ 02—
: 5 =
34 ® 05- -
b £
g Sis
g w
& g-
e ' ' v ' . .
U\?‘H) <n?22’.b <n?3n: (n?.lzﬁ) . . . ' b ® -
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2. More CR and longer PFS observed with higher degrees of HLA-DR expression
A b g~ - ot
- E 08 - :
x| ™ g 3 o
3 Sooa '
8 n @ i
2 0 4 a. 03
= wax ASCT >12 mo.s pre-Nivolumab
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Failure of primary chemotherapy for advanced HL

BV * PET-Adapted Sequential AugICE
Prior to ASCT for R/R HL

Pts with R'R HL,
PET-positive
disaase, aged

2 12 yrs, eligble for
transplantation,
préviously raated
with doxorubioin-
COMAINNY régimen
IN - 45)

"For pts with wesght > 100 kg, dosing calculated with upper limitof 100 kg. In pis with grade 2 neuropathy, BY dose reduced to 0.8 mg'kg
with grade 3 neuropathy, BV discontinued, *AugiCE consisted of 2 doses ifosfamide 5000 mg'm? + unprotective agent mesna 5000 mg/m?
IV on Days 1-2; 3 doses of etoposide 200 mg/m? IV Q12H beginning on Day 1; carboplatin at AUC of 5 (max. 800 mg) on Day 3

Overall 76% achieved PET- status and proceeded to HDT/ASCT

Moskowitz AJ, et al. Lancet Oncol. 2015;16:284-292.



RR-HL: Effect of Pre-Transplant (ASCT) PET assessment

Strategies to achieve a PET neg.ve status @ transplant:

« Sequential single agent BV and chemotherapy
(...on demand...)

— BV alone (about 30-35% of pts. achieve a metabolic CR)
— BV <mCR: ICE, DICE, IGEV, GVD, GDP
— BV and Bendamustine or Bendamustine and BV

* Incorporate BV into salvage

— Bendamustine BV (BBV)
— BV-DHAP (Brave)

— BV-ESHAP (BrESHAP)
— BV-ICE

 Change ‘conventional’ salvage platform

— BeGEV
— Test a ‘chemo-free’ strategy (BV+CPI)



...Novel Agents for cHL: Operating Instructions
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...Novel Agents for cHL: Operating Instructions

BV + Nivolumab is an effective 2" line
therapy and bridge to transplant

87% ORR, 68% CR among ¢ *
efficacy evaluable patients j .
(n=90) § |
5 ]
(85% ORR, 66% CR o
among all treated patients, = s
n=91) Gin, '
£
F |

Herrera AF, et al. Blood 2018; Advani R et al. ASH 2018



...Novel Agents for cHL: Operating Instructions

PFS after BV+Nivo as 15t salvage therapy for HL

i ] N k.

o

i Y Median FU: 21.8 months

§ 21 mo PFS overall: 82% (67%, 90%)
s ¥

- 3 e

3 " 21 mo PFS in pts who proceeded to
! : ASCT directly after BV+Nivo: 97%
i (82%,100%)

A

G e SRRAEIR BRSSP TR ST SR, W e O Herrera AF et al, ISHL 2018



Immunotherapy Lymphoma 2019
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...Novel Agents for cHL: Operating Instructions



Brief Report & blood

CLINICAL TRIALS AND OBSERVATIONS

Five-year survival and durability results of brentuximab vedotin in
patients with relapsed or refractory Hodgkin lymphoma

Robert Chen,™* Ajay K. Gopal ?* Scott E. Smith.® Stephan M. Ansell * Joseph D. Rasenblatt,® Keny J. Savage.®
Joseph M. Connors® Arvireas Engen,” Emily K. Larsen,® Dirk Husbner ” Abraham Forng.® and Anas Younes'™

oS PFS PFS by best response

g

90 590 Modian 90 N Everts Qlonin)
i 80 - § 80 s &
s : Sk R =
z 270 & 70
gﬁo g 60 gso
‘.250 %50 l§so
5'40 %40 §4o
8 5 s
3% £ 30 g.so
) TR m‘(?'m?:-" §m gzo
0 9 18 27 hm:(:onm:)s 54 63 72 0 9 18 27‘“"a (3:0’“’“)45 54 63 72 0 L] 18 27lm3(:m)45 54 63 72
Median OS: 40.5 mos Median PFS: 9.3 mos Median OS & PFS
(95% Cl: 28.7,61.9 [18—729+]) (95% Cl: 7.1, 122) not reached in pts with CR
5-yr 0S:41% 5-ys PFS: 22%
(95% ClI: 31-51) (95% Cl: 13-31)

For patients in CR, the estimated 5-years OS rate was 64% and PFS was 52% Blood , 22 September 2016



Overall Treatment Strategy for (adv. HL): a moving target

Improve results of
1st line Programs

Pre ASCT Post ASCT
|

| .
Boost Salvage Strategy Boost Conditioning Prevent Recurrence Optimize Treatment of
Consolidation Failures

*

--I-*

I N S - ->
*x

Develop more effective Pts @ risk
o _ combinations to achieve a PET Pts with suboptimal _
@ Advanced clinical testing negative status @ Transplant response to salvage ~ ImProve Survival & QoL
sk Approved indication All Pts ? Long Term Survival

Bridge to Allo those eligible



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

BV + ESHAP (BRESHAP)

APSSCoolodson

3 cycles BV post-ASCT

F F ' Apescmem

Radiotherapy allowed BV post-APBSCT

BRESHAP: every 21 - 28 days BV. Every 21 days

N = 66, 61% 1° refractory 1
Pre-ASCT responses
Overall response 91%
Complete response 70%

. P

2.5y PFS 71%

Gr 3-4 toxicities
47% thrombocytopenia .
50% neutropenia LR

Garcia-Sanz et al. Ann Oncol 2019 N

Porcarioge abve aillumd prog esson

. " » " .
Meviha srvce rw hision
- . ’



Hodgkin Lymphoma: defining Hi-Risk Patients

'

<3 months after EOT

Upfront Salvage AlloSCT
) 4
O |
Primary refractory Nonresponse to 1st salvage Early failures = Allo-SCT
progression at any time pts. not achieving a post ASCT E failures
during upfront CT+ RT PET negative status (< 12 mo.s) :
or early relapse @ Transplant :

IIIIIIII}

Failures from PET-adapted strategies
PET2 negative EOT-PET positive
PET2 positive failing early escalation
(EscBEACOPP, early ASCT)

Failures (?) after novel agents
PD1-blockade (BV & PD1)

Pinto A., 2018



Brentuximab vedotin for RR-HL: one, no one, one-hundred-thousand

%

PFS
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Failure of primary chemotherapy for advanced HL

Salvage BV * PET-Adapted Physician’s Choice of CT
Prior to ASCT

37 pts enrolled and treated with

BV 1.8 mg/kg Q3W, up to 4 cycles

|
v

To combination chemo Directly to ASCT
8PR,9SD, 1PD 4 PR, 1SD + XRT
—
\4
14 ASCT with 18 ASCT without
combination chemo

\ combination chemo
v

v v
3 no HDT/ASCT 2 HDT/AlloSCT 32 HDT/ASCT24
3PD 1SD,1PR CR,8PR,1SD

Chen R, et al. Biol Blood Marrow Transplant. 2015;21:2136-2140.




RR-HL: Effect of Pre-Transplant (ASCT) PET assessment

1. Works 2. Works rapidly

Parameter No. ’CR (%) |PR(%) |ORR
(%)
Response (all pts) 36 7(19)
Response to last Rx
Sensitive 16 9(56) 2(13) 11 (69)
Resistant 18 3(17) c (28) 8 (45)

n Dose |ORR|CR Prior Rx

Corazzelli 41 go-120mg/m2, 58% [31%
days 1 &2, every 3-
4 wks

Ghesquieres 28 go-120 mg/m2, 50% fJ29%
days 1 &2, every 4

wks
Anastasia 67 go-120mg/m2, 57% [25%  67%failed auto SCT
days 1 &2, every 4 33% failed allo SCT
wks
Zinzani 27 gomg/m2, 56% [37%  Allreceived prior BV
days 1 &2, every 4 56% refractory to BV N, of peslents _—
wks Povimens  Tponss  responss  Drcsitico

(
s

Tav0
°°=’
S
anid
aw

Moskowitz AJ, Hamlin PA, Perales MA, et al. Phase Il Study of Bendamustine in
Relapsed and Refractory Hodgkin Lymphoma. J Clin Oncol. 2013 Feb 1;31(4):456-6¢
Corazzelli, et al. British Journal of Haematology, 2013;160:207-215
Ghesquieres, et al. Leukemia & Lymphoma, 2013;54(11):2399-2404
Anastasia, et al. British Journal of Haematology, 2014;166:140-153

Zinzani, et al. Clinical Lymphoma, Myeloma & Leukemia, 2015;15(7):404-408

2-4 courses to best resp.

3. Synergizes with BV

HOLM2 L428 L540 KMHZ L1236 RZS R50

B-ACTIN

Events

BV pg/mL (X=LogX)

De Filippi et al. ASH 2015 Leoni et al. ASH 2003



Brentuximab Vedotin-based combinations for RR-HL

CLINICAL TRIALS AND OBSERVATIONS

Interim results of brentuximab vedotin in combination

. . , . g - 100 4
with nivolumab in patients with relapsed or refractory & SPD Sk
’ 80 4 omplote metabolc resporne
Hodgkin lymphoma » e
1 No metabolic response
Alex F. Herenn," Alson J. Moskowitz,” Nancy L Batlett,” Julie M. Vose * Radhakrishnan Ramchandren,® Tatyana A Feldman ® Ann S, LaCasce,’ 7 .Pr\:-;vm’vor«:o'x dise3s0
Stephen M. Ansel * Craig H. Moskowitz,” Keenan Fenton,” Carol Anne Ogden,” David Taft," Qu Zhang,* Kazunobu Kato,'* Mary Campbedl * E’ i
and Rargana H. Advani"' _§ 2
3
g
Methods 5
‘ 2
Ogat  Cue2  Oped  Cued | EOT § -
BV 18mpkg A A A A
Nivo 3 mg'kg A A A A
l T T I T e T T [ T T | P ASCT B 100
e : AY b | “lg  FDG-PET (SUVs)
cr CTPET w
£
Table 1. Baseline demographics and disease !
characteristics E
£
3
Age ly), median (range) | %089
Sex, n (%)
Male 30 (48) Individual patients (n=60)
Formale 32 52
Disease stage at initial diagnosis, n (%) CR rate: 61%,
Wi 37 0 . 0
v 24 (39) ORR. SZA)
Unknown 12 6-mo.s PFS: 86%

@ blood® 15 MARCH 2018 | VOLUME 131, NUMBER 11



Brentuximab vedotin for newly diagnosed advanced HL

Resolution or improvement® in PN events with continued follow-up

zz 100 « " improvement
. Resolution

wint

Median follow-up from EOT  Prmary analyss Continued followwp  Primary aralyses  Contirwed followwp
for cobort with unresolved PN 21,0 months 310 months 21.1 months 30.7 months

A+AVD (n=442)' ABVD (n=286)'

8 & 8 8
lll

Patients with improveme
or resolution in PN events

"Resohtion 5 defined as evert outcome of ‘resoived’ of ‘resoived with segueiac” Improverment was defined a5 Improved by
21 grade hom worst graoe as of e llest assessment’
3 TTots pabents with PN

Ongoing PN events at primary analysis and after 10 months additional follow-up*

A+AVD ABVD

Primary Continued Primary Continued
analysis follow-up analysis follow-up

Patients with ongoing PN, n 251 182 112 81
Maximum severity grade 1, n (%) 160(64) 106(58) 80(71) 53 (65)
Maximum severity grade 2, n (%) 72 (29) 58 (32) 28 (25) 24 (30)
Maximum severity grade 3, n (%) 18(7) 17 (9) 4(4) 4 (5)
Maximum severity grade 4, n (%) 1 (<1) 1(<1) 0 0

‘am;o 36 months follow-up was every 6 months Radford J, et al. ASH 2018, Poster presentation from Abstract #2921




