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Outline

A Overview of triple negative breast cancer (TNBC)
A Role of Immune Checkpoint Inhibitors

A Role of PARP inhibitors

A Antibody Drug Conjugates (ADC)

A HER2 low BC

A Other emerging therapy: AR, AKT inhibitor
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Triple Negative Breast Cancer (TNBC)
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A Defined by lack of ER/PR/HER2 receptors

A 15 -20% of all invasive breast cancers

A More common in younger women, AA and Hispanic ethnicity
A Most common type seen in women with BRCA

A Significantly more aggressive: visceral and brain metastasis
A Lack of effective therapy

A Medium survival in mTNBC:

A OS 15-18 month
A 5y OS 12% per SEER database

Hartman AR et al Cancer 2012
Dent R et al Clin Cancer Res 2007
Bianchini et al Nature Review 2016



TNBC Tumor Biology: Molecular Heterogeneity and Tumor '

Evolution
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DNA Clonality from Exome DNA Methylation
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Marra et al NPJ Breast 2020



Targets for mTNBC Therapy

HERZow

Immunotherapy Growth factor receptors

- Atezolizumab®

- Pembrolizumab AKT inhibitor
- Durvalumab - Ipatasertib
- Capivasertib
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PI3K/AKT/mTOR
signaling

T cell

Oral taxane
AR inhibitor

- Bicalutamide
- Enzalutamide

Antibody-drug

conjugates , /‘
- Sacituzumab
govitecan (Trop-2)°
- Ladiratuzumab
vedotin (LIV-1) III
-

Trilaciclib
Mi I
B T PARP inhibitor
. - Olaparib® ; ihi
e PARP inhibitor + ICI
DNA replication - - Veliparib
and repair

Vidula INCCN 2020
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Overview of MTNBC Treatment

A NCCN recommends either anthracyclines or taxanes as preferred first-line options for
patients who did not receive these agents previously

A Pembrolizumab for PD-L1+TNBC (22C3 Ab) in 1L
A PARP inhibitors for DNA Repair Defect in 2L+
A Trop-2-targeted ADC, sacituzumab govitecan, is approved 2+L setting

A Tumor Agnostic approval of pembrolizumab: In patients with high levels of microsatellite
instability (MSI), deficient mismatch repair (dMMR), or high tumor mutational burden (TMB),
pembrolizumab is approved as monotherapy
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TNBC: more immuno-responsive

Tumor Infiltrating Lymphocytes
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PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumor cell

Antigen
T cell receptor
PD-1

*4

PD-L1

Tcell

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
death

PD-L1

Anti-PDQ b

Loi. JCO. 2013

Mittendorf. Cancer Immunol Res. 2014

Cancer.gov




IMpassion130: Atezolizumab 15t line TNBC

1004 PFS for PD-L1 IC+
/" Key IMpassion130 eligibility criteria®:  \ Atezo + nab-P arm: 90 subpopulation
« Metastatic or inoperable locally advanced TNBC Atezolizumab 840 mg IV 9 m= Atezo + nab-P (PD-L1 IC+ n = 185)
: B — Ondays 1 and 15 of 28-day cycle 70+ == Plac + nab-P (PD-L1 IC+ n = 184)
— Histologically documented® .
) + nab-paclitaxel 100 mg/m? IV — 604
» No prior therapy for advanced TNBC — Ondays 1, 8 and 15 of 28-day cycle = 0
— Prior chemo in the curative setting, including — e I N,
taxanes, allowed if TFl = 12 mo ( 1R1 Double blind; no crossover permitted RECIST V1.1 g 40+
: PD or toxicity
+ ECOG PS 0-1 I~ 30
Stratification factors: Plac + nab-P arm: 201
+ Prior taxane use (yes vs no) Placebo IV 109 5.0mo 7.5 mo
+ Liver metastases (yes vs no) ~ Ondaysfand 15 of 28 day cycle 0438.56) (87.92)
Jesvst _ + nab-paclitaxel 100 mg/m? IV 0 3 6 9 12 15 18 21 24 21 30
k FEHLL S 30 S RIS = AU PR 2 I [ 1%]V — Ondays 1, 8 and 15 of 28-day cycle Time (months)
+ Co-primary endpoints were PFS and OS in the ITT and PD-L1+ populations® 100 PES for PD-L1 1C—
- Key secondary efficacy endpoints (ORR and DOR) and safety were also evaluated 90 subpopulation
80+ == Atezo + nab-P (PD-L1 IC— n = 266)
704 == Plac + nab-P (PD-L1IC- n = 267)
—~ 604
= R
N=451 each arm = 50
LL 5.6 mo
404 °
. o (5.5,7.3)
_ . 0 _ 0 301 56mo
SP142 PD-L1:41%PD-L1+ (O 1 % 1| C) . o1 Seme
10
04 i L|
0 3 6 9 12 15 18 21 24 27 30
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Time (months)

Schmid P et ESMO 2018



IMpassion131: Atezolizumab+ Paclitaxet line TNBC

/- Metastatic or unresectable locally )
advanced TNBC Atezolizumab 840 mg d1 & 15 + 100 ~
« No prior chemotherapy or targeted paclitaxel 90 mg/m2 d1, 8 & 15 % - — Placebo + PAC (n=220)
therapy for advanced TNBC . — Atezolizumab + PAC (n=431)
= Previous eBC treatment completed _®— 8-10 mg_dexameth_asone or equivalent for at least 80 -
e the first 2 infusions, cycles repeated q28d
=12 months before randomisation - = 70 - ~ .
« Taxane eligible 2:1 Placebo d1 & 15 + E'; Stratified HR = 0.86 (95% ClI 0.70-1.05)
+ Measurable disease paclitaxel 90 mg/m? d1, 8 & 15 £ 607 Not formally tested
\_* ECOGPS0/1 Y, F —
I Primary endpoint: PFS (investigator assessed) o 404
Stratification: Secondarv endpoints include: 530
* Prior taxane (yes vs no) y points include-
« Tumour PD-L1 status (IC <1% vs 21%)? 7 Lo EIREL BRI semaaad] 20 ,‘
* Liver metastases (yes vs no) s 10 | | o '
+ Geographical region (N America vs W Europe/Australia vs - Safsty 0 (95% CI54-65) | (95% CI54-72)
E Europe/Asia Pacific vs S America) S eI 0 é é é 1‘2 1‘5 1‘3 2‘1 2‘4 2‘7
3PD-L1 IC: area of PD-L1-stained tumour-infiltrating ICs as a percentage of tumour area by VENTANA SP 142 immunohistochemistry assay. eBC = early breast cancer; ECOG PS = Eastern Cooperative Number at risk Time (months)
Oncology Group performance status; IC =immune cell; IRC = independent review committee; ORR = objective response rate; PRO = patient-reported outcome; g28d = every 28 days; R = randomisation Placebo + PAC 220 162 72 32 15 8 4 0 0 0

Atezolizimah + PAC 421 12 14R 04 4an 25 1A 7 1 n

A The primary objective of IMpassion131 was not met: PD-L1+  — PamoePAC e T

— Atezolizumab + PAC

addition of atezolizumab to paclitaxel did not
significantly improve PFS in patients with PD-L1- o o]
positive metastatic TNBC

40 Stratified HR = 1.12
(95% C10.76-1.65)

08 probability (%)
0S probability (%)
o
o

A There was no evidence of an OS benefit (secondary
endpoint) with the addition of atezolizumab to

‘ 40 Stratified HR = 1.11 ‘
| i a0 (95% Cl10.87-1.42) ‘
i | |

\

30 1
| L— 20 ||
1

1

20+

i ) 221|283 ) 192 | 228

paCIItaer 1 (95% C119.2-30.5) | | (95% CI 19.1-NE) 1 (95% C116.8-22.5) | | (95% Cl 17.1-28.3)

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

H . : 0 3 6 9 12 15 18 21 24 27 30 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36

A Potential reasons for the contrast with the benefit seen ... i montha) Time (monthe)
. . . . Placebo + PAC 101 99 89 86 75 53 34 25 12 6 2 1 0  Placsho+PAC 220 213 191 174 141 102 71 50 27 15 9 1 O
N IMpaSS|On 130 requu‘es further eXplOratlon Atezolizumab + PAC 191 184 171 160 129 95 80 43 30 19 6 1 0  Atezolizumab+PAC 431 406 366 331 267 194 126 76 56 35 16 3 0
}'F‘ Clty(}f HDpe Median duration of follow-up: 14.5 months (placebo + PAC) vs 14.1 months (atezolizumab + PAC) in the ITT population .
Miles D ESMO 2020



Morpheus TNBC

1L PD-L1+Cohort N = 15-30 N = 25

= Metastatic or

inoperable Atezo + Nab-Paclitaxel + Tocilizumab
[IPNC;:!;}' advanced W% T v o - PD
; ezu acituzuma ~  Biops
» No prior £l 7 : Py
Treatment , Atezo + Nab-Paclitaxel
» PD-L1 positive | I
e e e e e e e e - Mandatory Serial  _ _ _ _ _ I
Biopsy Arm

Ji{ Cityof Hope.



KEYNOTE-355: Study Design ‘

ARandomized, doubtblind, multicenter phase Il trial
A Current analysis reports PFS by CT regimen and key secondary endpoints

Stratified by CT (taxane vs gemcitabine/carboplatinyL.R@umor expression
(CPS > 1 vs < 1); previous Tx with same class of CT for EBC (yes vs no)

Adult patients with previously
untreated locally recurrent
inoperable or metastatic TNBC;

completed curative intent

0 KSNJ LR c Y
recurrence; ECOG PS 0/1; 2\K
no active CNS mets

(N =847) FLY@SadA3alrdz2NRa OKmbpaditaxel T00 mg/rhi\gdn Dayd IS5 bfiiyS R Y
cycle; paclitaxel 90 mg/MV on Days 1, 8, 15 of 2Ry cycle; or gemcitabine 1000 mgim
carboplatin AUC 2 on Days 1, 8 ofddy cycle

APrimary endpoints: PFSand OS (iHPD® / t { [wv Mt t% mMZ | YR
A Secondary endpoints: ORPHR DCR, safety

Until PD, toxicity, or
completion of 35

_ CyCIeS :

pembrolizumab/
placebo

i Cityof Hope Rugo. SABCS 2020. Abstr GS3-01.



KEYNOTE-355: Pembrolizumab in 1stLine metastatic TNBC: -

A Firstline pembrolizumab + CT improved PFS in patientswith RD L2 A 0 A @S o/ t { X
TNBC: 9.7 vs 5o in PDL1>10%oup

PFS Pembrolizumab + CT Placebo + CT HR (95% ClI)
Fig. 7. CPS: Example calculation method
PD-L1 CPS 210 (n=220) (n=103) heterogeneous tumor area
= Median PFS, mo 9.7 5.6 0.66 (0.50-0.88) > %“a’@‘%’@"é € 4 afibdmdice
® 12-mo PFE5, % 39.1 23.0 Y ﬁg" ogg Bo| o o B8 % 80+30+50+100/4=70
' sl wuo O Specimen is PD-L1 positive.
PD-L1 CPS =1 {n = 425] {n S 211} cm;so&%&?@xﬂ% 2 .5”’;’\-3“69‘.@;';&: CPS=30
* Median PFS, mo 7.6 5.6 0.75 (0.62-0.91) : -8 B B @“’s"’“
* 12-mo PFS, % 31.7 19.4 b o R0 ‘
ITT popu lation {n = 555] |:r| = 281} @ S * Mononuclear inflammatory cell
®* Median PFS, mo 7.5 5.6 0.82 (0.70-0.98)
= 12-mo PFS, % 29.3 20.8

A OS update Pembroplus chemo significantly prolonged OS and PFS in patients witldpDsitive
o/t{ xmno YSulaudluAO ¢b./
A Median OS with PD m / t 23.0gows D6.1mo without pembrolizumab
A Median PFSwithRD M / t 9.7 mg ws/5.8mo without pembrolizumab
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PARP Inhibitors May Activate Immune Responses

A PARP inhibitors may activate the cGAS/STING
(stimulator of interferon genes) pathway

A v proinflammatory cytokines
AV Ag presentation
AV PD-L1 expression

A PARPI + ICI synergistic

ji§ Cityof Hope

inhibitors

& activation

CD8 T cell
priming & activation

anti-tumor
immune
response

Huang J et aBiochenmBiophysResCommur2015

Jiao S et alClinCancer Res 2017
Sato H et al. Na€ommumn2017
PantelidouC et al. Cancddiscov2019



Combination of PARPI and Immune Checkpoint '
Inhibitor

DomchelkSM et al Lancet 2020
Vinayak et al JAMA Oncology 2019
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