Immune Mechanisms in Breast Cancer

Christoph Zielinski

Vienna Cancer Center and
Central European Cooperative Oncology Group
Vienna, Austria

‘ ‘ Vienna Cancer Center -

CECOG ACADEMY



Disclosure of Interest

Consultancies and Speaker's Honorana:

Roche, Novartis, BMS, MSD, Imugene, Ariad, Pfizer, Merrimack /
Shire, Merck KGaA, Fibrogen, AstraZeneca, Tesaro, Gilead,
Servier, Eli Lilly, Amgen, Athenex

Financial support for research my Institution (CECOG):

BMS, MSD, Pfizer, AstraZeneca, Merrimack / Shire

COMPREHENSIVE
cc CANCER
CENTER VIENNA



The Story is About Tolerance and the Maintenance of
Physiologic Immune Responses.

Is Breast Cancer an Ideal Model for the Study of Efficacy
of Immune Checkpoint Inhibitors?
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Immune Escape Mechanisms Observed in MBC
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Immuno Oncology In Breast Cancer

Dieci MV, et al. Cancer Treat Rev. 2016;46:9-19. Figure reproduced from Dieci et al. 2016

TNBC HER2+ ER+ HER2-

Neoantigens/Neopeptides

Mechanisms of

tumour-immune cells RAS/MAPKk activation Oestrogen-mediated
interaction as immune escape Oncogene addiction modulation of local
mechanism immunity/inflammation
Methods for More comprehensive functional assessment:
evaluation of IHC markers, gene expression, RNASeq, combined scores
clinically relevant
immune markers General TILs
Standard treatments anti-HER2 moAB: ADcc TAMOXIFEN: Th1 to Th2 (estrogen-

CT and RT: TKIs: possible interference with independent); M2 to M1 TAMs

ContrlbUtlng to the (oestrogen-dependent); TGFR induction

modulation of the
immune milieu

immunogenic cell death immunosuppressive oncogene-mediated
pathways Als: Foxp3+depletion*

Interplay between the immune system and breast cancer might involve the modulation of the tumour microenvironment,
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Immunomodulation by Antiendocrine Treatment in ER+ BC

Tamoxifen and Fulvestrant: 2-3 Fold Increase in Tumor Antigens
In vitro and in mice (R. Jaini et al., Oncotarget, 2017)

Tamoxifen-Mediated Neutrophil Stimulation in vitro and in vivo (R.
Corriden et al., Nat. Commun., 2015)

Tamoxifen Reduces Numbers of Myeloid Derived Suppressor
Cells, Increases Effector and Cytotoxic T Cells (N. Svoronos et al.,
Cancer Discov. 2017)

Letrozole Reduces the Number of Tregs in Tumour Tissue
Significantly Corresponding with Treatment Response (D.
Generali et al., Clin Cancer Res., 2009)
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Keynote 028 Phase Ib Study: Pembrolizumab in ER+/Her- MBC (n = 22).
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Corner Stones of the Elimination of Tumour Cells

1. Recognizing tumour cells as , foreign”
high TMB, high MSI in any tumour
2. Inflammatory T cell environment

presence of effector cells, high interferon-gamma,

high PD-L1expression

3. Microenvironmental Influence

R. Cristescu et al., Science. 2018 Oct 12;362(6411). pii: eaar3593.
doi: 10.1126/science.aar3593
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https://www.ncbi.nlm.nih.gov/pubmed/30309915

DFS (A) and OS (B) by DNA Damage Immune Response Signature Status, and
DFS (C) and OS (D) by Stromal Tumor-Infiltrating Lymphocyte Density in TNBC
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Corner Stones of the Elimination of Tumour Cells

1. Recognizing tumour cells as , foreign”

high TMB, high MSI in any tumour

R. Cristescu et al., Science. 2018 Oct 12;362(6411). pii: eaar3593.
doi: 10.1126/science.aar3593
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https://www.ncbi.nlm.nih.gov/pubmed/30309915

Effect of Nonsynonymous Mutational Load on OS

of Various Cancers by ICPIs

No. of patients Cutoff P-value
All samples in cohort 1,662 3 3] - 1.59 x 107°
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Bladdax 44 17 6 N []4“
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Vienna Cancer Center
\-' \-' R.M. Samstein et al, Nature Genet.,doi.org/10.1038/s41588-018-0312-8, 2019
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Effect of Mutational Load on OS after ICPI Treatment
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Breast Cancer Subtypes, Surrogate
Immunohistochemistry and Prognosis
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T. Soarliea et al., PNAS 2001
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Heterogeneity of Triple Negative Breast Cancer

A.C. Garrido-Santo et al, Cancer Discov. Doi: 10.1158/2159-8290.CD-18-1177, 2019
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‘ ‘ Vienna Cancer Center

Gene Expressions in TNBC

Subtype
Genes

Basal-like 1 (BL-1)

Basal-like 2 (BL.2)

Immunomodulatory

Mesenchymal
Mesenchymal stem-like

Luminal androgen
receptor

Gene Expression Profile / High Expression of
cell cycle progression, cell division, and
DNA damage response pathways

cell cycle progression, cell division and growth
factor signalling

Immune processes and cell signaling

motility and extracellular matrix

motility, extracellular matrix, growth
factor signalling (consistent with claudin-low)

hormonally regulated pathways
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Corner Stones of the Elimination of Tumour Cells

2. Inflammatory T cell environment

presence of effector cells, high interferon-gamma,

high PD-L1expression
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\__\_'Vie””ac aaaaa center R, Cristescu et al., Science. 2018 Oct 12;362(6411). pii: eaar3593.
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https://www.ncbi.nlm.nih.gov/pubmed/30309915

Triple Negative Breast Cancer: Prognostic Effect of Stromal TILs Dichotomized at </> 30%

‘ ‘ Vienna Cancer Center
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TNBC: Prognostic Effect of Stromal TILs Dichotomized at </> 30%

sTILs significantly lower with:

older age (p=001)

larger tumour size (p=0.01)

more nodal involvement (p=0.02)

lower histologic grade (p=0.001)

~r .0
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\ S.Loietal,JClin Oncol 37,2019
- CECOG ACADEMY



Full Publications on Immune Checkpoint Inhibitors in MBC

Study Population
Monotherapy: Keynote 012 (Phase Ib) heavily pretreated
TNBC

Keynote 086 (Phase ) previously untreated
TNBC

Keynote 028 (Phase Ib) ER+/Her-

NCTO01375842 (Phase la) TNBC

JAVELIN (Phase Ib) all BC, unselected
Combinations with Chemotherapy:

Eribulin + Pembrolizumab TNBC

s, Abraxane + Atezolizumab (IMpassion130) TNBC X0

eeeeeeeeeeeeeeeeee
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Keynote 012 Phase Ib Study of Pembrolizumab in Patients with Pretreated, PD-L1 Positive TNBC:

‘ ‘ Vienna Cancer Center
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‘ ‘ Vienna Cancer Center

Keynote 012 Phase Ib Study: Responses
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Keynote 012 Phase Ib Study of Pembrolizumab in PD-L1 Positive TNBC

Response Type

Patients Evaluable for Response,

N= 27*

Overall response rate, % (95% Cl)
Best overall response, No. (%)
Complete responset
Partial responseT
Stable disease
Progressive disease
No assessmentt

18.5 (6.3 to 38.1)

1(3.7)
4 (14.8)
7 (25.9)
13 (48.1)
2 (7.4)

R Nandaet al., J Clin Oncol 2016; 34: 2460-2467.; DOI: 10.1200/JC0.2015.64.8931
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Pembrolizumab Previously Treated Metastatic TNBC: Keynote 086 Phase Il Study
S. Adams et al., Ann. Oncol. 30: 397-404, 2019, https://doi.org/10.1093/annonc/mdy517
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Pembrolizumab for Previously Untreated, PD-L1-positive, Metastatic TNBC:

Phase Il KEYNOTE-086 Study
S. Adams et al., Ann Oncol. published online November 26, 2018. doi:10.1093/annonc/mdy518
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>65 22 364  (196,57.1) 1+ 80
Age group 2
<50 34 118 (4.127.2) —— 60
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Long-Term Clinical Outcomes and Biomarker Analyses of
Atezolimzumab Monotherapy in TNBC: A Phase | Study

ORR OS (median)
PD-L1>1% (iCS, n=91) 12% 10.1 mos.
PD-L1<1% (iCS, n=21) 0% 6.0 mos.
r—~re L.A. Emens et al., JAMA Oncol. Doi: 10.1001/jamaoncol.2018.4224, 2018 OO

ienna Cancer Center
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Chemotherapy Modulates Tumor Immunity apart from

Immunogenic Cell Death
L.A. Emens, G. Middleton: Cancer Immunol. Res. 2015

Abrogates MDSC activity
Gemcitabine

5-Fluorouracil
Cisplatin
Doxorubicin

Abrogates Treqg activity

Enhances cross-priming @
Gemcitabine
Anthracyclines @

Cyclophosphamide
a S-Flgorouracul
| Paclitaxel
Cisplatin
Fludarabine
» Activated DC
ntitumor * T-cell phen \
Cyclophosphamlde
Augments DC activation Paclitaxel \
Anthracyclines Promotes cell recognition/lysis
Taxanes Cyclophosphamide Tumor cell
Cyclophosphamide 5-Fluorouracil y
Vinca alkaloids Paclitaxel '
Methotrexate Doxorubicin
Mitomycin C Cisplatin

Cytosine arabinoside

©2015 American Association for Cancer Research

Cancer Immunology Research: Cancer Immunology at the Crossroads AAGR
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Triple Negative Breast Cancer (TNBC): IMpassion 130

P.Schmid et al, N. Engl J. Med. 379: 2108, 2018

/ Key IMpassion130 eligibility criteria®: ) Atezo + nab-P arm:
Atezolizumab 840 mg IV

» Metastatic or inoperable locally advanced THNBC

Histologically d ted® — ©On days 1 and 15 of 28-day cycle
— Istologqically documen

+ nab-paclitaxel 100 mg/m? IV
= Mo prior therapy for advanced THNBC — ©On days 1, 8 and 15 of 28-day cycle

— Prior chemo in the curative setting, including
taxanes, allowed if TF1 212 mo ( . Double blind; no crossover permitted RECIST 1'.”.'1
: PD or toxicity
- ECOG PS 01
Stratification factors: Plac + nab-P arm:

acebo IV
« Prior taxane use (yes vs no) Placebo Iv

LTS SR TR R O + nab-paclitaxel 100 mg/m= IV
kF’D—L‘I status on IC (positive [= 1%] vs negative [< ‘I%]_'_Ij/ _ Ondays1 8and 1 S of 28 —

— On days 1 and 15 of 28-day cycle

. Co-primary endpoints were PFS and OS in the ITT and PD-L1+ populations®
— Key secondary efficacy endpoints (ORR and DOR) and safety were also evaluated

( x \ )
IC, tumowr-inflirating mmune cell; TF|, reatmeni-free mtarval. * Chnical Trals gov: NCT02425881. ¥ Locally evaluated per ASC O-College of Amernican -
Pathologsts (CAP) guidelines . = Centrally evaluaied per VENT AMA 5P142 IHC assay (double binded for POHL1 status). ¢ Radiclogica endpoints were
mvestigaiorn assessed CECOG ACADEMY
{per RECIST vi.1}



IMpassion130: Progression-Free and Overall Survival.

‘ ‘ Vienna Cancer Center

A Progression-free Survival in the Intention-to-Treat Population

Median 1-Yr Rate of
No. of Events/  Progression-free Progression-free
No. of Patients  Survival (95% Cl) Survival (95% Cl)
mo %
Atezolizumab + Nab-Paclitaxel 358/451 7.2 (5.6-7.5) 23.7 (19.6-27.9)
Placebo + Nab-Paclitaxel 378/451 5.5 (5.3-5.6) 17.7 (14.0-21.4)
100~
9% Stratified hazard ratio for progression or death,
@ T 0.80 (95% Cl, 0.69-0.92)
& 804 P=0.0025
® 704
a
% 60~
gp L D R e
: 40
:‘: 30+ Atezolizumab +nab-paclitaxel
a 204
104 Placebo+nab-paclitaxel
c T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33
Months
No. at Risk

Atezolizumab+ 451 360 226 164 77 34 20 11 6 1 NE NE
nab-paclitaxel
Placebo+ 451 327 183 130 57 29 13 5 1 NE NE NE
nab-paclitaxel

B Progression-free Survival in the PD-L1-Positive Subgroup

Median 1-Yr Rate of
No. of Events/  Progression-free Progression-free
No. of Patients  Survival (95% Cl) Survival (95% Cl)
mo %
Atezolizumab +Nab-Paclitaxel 138/185 7.5 (6.7-9.2) 29.1 (22.2-36.1)
Placebo+Nab-Paclitaxel 157/184 5.0 (3.8-5.6) 16.4 (10.8-22.0)

100+
904
80
704
60

Stratified hazard ratio for progression or death,
0.62 (95% Cl, 0.49-0.78)
P<0.001

Atezolizumab +nab-paclitaxel

Percentage of Patients
wv
o
1

104 Placebo+nab-paclitaxel
c T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33

Months

No. at Risk

Atezolizumab+ 185 146 104 75 38 19 10 6 2 1 NE NE
nab-paclitaxel

Placebo+ 184 127 62 44 22 11 5 5 1 NE NE NE
nab-paclitaxel

C Overall Survival in the Intention-to-Treat Population

Median 2-Yr Rate of
No. of Events/  Overall Survival Overall Survival
No. of Patients (95% CI1) (95% CI)
mo %
Atezolizumab + Nab-Paclitaxel 181/451 21.3 (17.3-23.4) 42.1 (34.3-49.9)
Placebo + Nab-Paclitaxel 208/451 17.6 (15.9-20.0) 39.7 (33.2-46.3)
100+
90 Stratified hazard ratio for death, 0.84 (95% Cl, 0.69-1.02)
.'g P=0.08
5 80
§ 70+
% 60+ Atezolizumab +nab-paclitaxel
L I v T
£ 404
g 304
& 20 Placebo+nab-paclitaxel
104
o T T T T T T 3 T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36
Months
No. at Risk

Atezolizumab+ 451 426 389 337 271 146 82 48 26 15 6 NE NE
nab-paclitaxel
Placebo+ 451 419 375 328 246 145 89 52 27 12 3 1 NE
nab-paclitaxel

D Overall Survival in the PD-L1-Positive Subgroup

Median 2-Yr Rate of
No. of Events/  Overall Survival Overall Survival
No. of Patients (95% ClI) (95% ClI)
mo %
Atezolizumab + Nab-Paclitaxel 64/185 25.0 (22.6-NE) 53.5 (42.3-64.6)
Placebo+ Nab-Paclitaxel 88/184 15.5 (13.1-19.4) 36.6 (26.4-46.7)
100
904 Stratified hazard ratio for death, 0.62 (95% Cl, 0.45-0.86)
2
.§ 80
s 704 : :
o Atezolizumab+nab-paclitaxel
& 60
@ 50 e e T g e
g 40
g 309 .
S 204 Placebo+nab-paclitaxel
104
0 T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36
Months
No. at Risk

Atezolizumab+ 185 177 160 142 113 61 36 22 15 9 5 NE NE
nab-paclitaxel
Placebo+ 184 170 147 129 89 44 27 19 13 6 NE NE NE
nab-paclitaxel

P.Schmid et al, N. Engl. J. Med. 379: 2108, 2018
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IMpassion 130: Forest-Plot Analyses of PFS in Subgroups.

No. of
Subgroup Patients ~ Median Progression-free Survival Hazard Ratio for Progression or Death
Atezolizumab+ Placebo+ (95% CI)
Nab-Paclitaxel ~ Nab-Paclitaxel
mo

All 902 7.2 5.5 = 0.81 (0.70-0.93)
PD-L1 status :

Positive 369 7.5 5.0 —— 0.64 (0.51-0.80)

Negative 533 5.6 5.6 — 0.95 (0.79-1.15)
Age !

18-40 yr 114 3.7 36 ——1— 0.79 (0.53-1.16)

41-64yr 569 6.7 55 —— 0.84 (0.70-1.01)

=65 yr 219 91 6.2 —— 0.69 (0.51-0.94)
Race

White 609 %2 5.5 —— 0.78 (0.65-0.93)

Asian 161 72 555 }—‘:-——1 0.76 (0.54-1.08)

Black 59 6.8 39 ————@—1— 079 (0.44-1.42)
ECOG performance-status score

0 526 7.4 57 —— 0.78 (0.64-0.94)

il 372 5.6 4.5 l—’—-l 0.82 (0.66-1.03)
Baseline disease status

Locally advanced 88 9.6 5.5 —— 0.66 (0.40-1.09)

Metastatic 812 6.6 55 —— 0.82 (0.71-0.96)
No. of metastatic sites

0-3 673 8.2 5.6 —O— 0.76 (0.64-0.91)

>3 226 4.0 3.7 —1— 0.89 (0.67-1.17)
Brain metastases i

Yes 61 4.9 4.4 b—’——l 0.86 (0.50-1.49)

No 841 12 55 —— 0.80 (0.69-0.93)
Bone metastases

Yes 286 5.7 5:2 —— 102 (0.79-131)

No 616 72 925; —— 0.73 (0.61-0.87)
Liver metastases i

Yes 244 53 3.7 I—‘—-i 0.80 (0.62-1.04)

No 658 7:5 5.6 l—‘—l 0.79 (0.66-0.94)
Lung metastases

Yes 468 5.7 55 —— 0.87 (0.72-1.07)

No 434 8.2 55 — 0.74 (0.60-0.91)
Lymph node—only disease :

Yes 56 12.7 55 ———————— 0.44 (0.24-0.83)

No 843 6.4 55 —— 0.84 (0.73-0.98)
Previous neoadjuvant or adjuvant chemotherapy

Yes 570 7:2 5.6 I—"—-I 0.85 (0.71-1.03)

No 332 7.0 5.4 —H— 0.72 (0.57-0.92)
Previous taxane treatment

Yes 461 5.7 55 —— 0.80 (0.65-0.97)

No 441 12 5.5 —$— 0.81 (0.66—-1.00)
Previous anthracycline treatment

Yes 485 6.4 55 o 0.90 (0.74-1.10)

P. Schmid et al, N. Engl. J. Med. 379; * woon el ek QXD
° 4 ° ° ° ° 0.15 1.00 1.50 "4
Atezolizumab+Nab-Paclitaxel Better Placebo+
2108 2018 Nab-Pacitaxel CECOG ACADEMY
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Atezolizumab plus nab-Paclitaxel in the Treatment of Metastatic TNBC with
2-Year Survival Follow-up: A Phase Ib Clinical Trial

@ Tumor regression Best response
100 - Complete response
[ Partial response
g 50 [T Progressive disease
T .
j [ stable disease
8t
=23
]
E
58
Eg -50
A S
ES
2%
£ -100
=
-150
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Patient No.
. Tumor burden
100 Best confirmed response
Complete response/partial response
80 stable di
* table disease
60 Progressive disease
20 4 Discontinued atezolizumab
New lesion

20
0

Progressive disease

Change in Sum of Largest Diameters
From Baseline, %

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Time in Study, mo

Kaplan-Meier estimate, PFS @ Kaplan-Meier estimate, 0S

100 100
Median PFS, mo (95% Cl): 5.5 (5.1-7.7) Median 0S, mo (95% Cl):
E 14.7 (10.1 to not estimable)
= 80- 80
H = 1-y 0S rate (95% C1):
E ] 57.4% (40.5%-74.3%)
- 60 E 60 =
g H T 2-y 0S rate (95% Cl):
£ a ! 40.6% (23.2%-58.0%)
S 40 F 40 ; "
i 5 | :
o =] 1 '
g 20 20 i 4
& : :
0 —_—— 0 R R o
0 3 6 9 12 15 18 21 24 27 30 33 0 3 6 9 12 15 18 21 24 27 30 33
Time, mo Time, mo
No.atrisk 33 26 15 10 6 4 3 1 No.atrisk 33 32 27 22 18 15 14 11 8 3 1 ‘

Cﬁbwenna Cancer Center -
JAMA Oncol. 2019;5(3):334-342. doi:10.1001/jamaoncol.2018.5152 CECOG ACADEMY



Neoadjuvant Treatment Approaches: Advantages

O‘Donnel et al., Clin Cancer Res 2019

A. Adjuvant schedule General
/:‘:{;’;‘;‘;‘;‘: * Reduction of tumor burden to allow improved
/ Primary tumor o “ fgf f . Surgery
@ Surgery > Adjuvant therapy >

* Material to determine on-treatment therapy
response

B. Neoadjuvant schedule

- * Pathological response data to allow prediction of

/”‘ /&9 f , . relapse-free survival
" / rimary tumor k ? w 1

@ Neoadjuvant therapy ® Surgery I mmun Oth era py

* The induced anticancer immune response should
be supported by enhanced neoantigen load

* Presence of additional (exhausted) tumor- OXE
Vienna Cancer Center . CECOG ACADEMY
- resident T-cell clones



Schmid KN522 ESMO 2019

KEYNOTE-522 Study Design (NcT03036488)

< Neoadjuvant Phase p g Adjuvant Phase ——p
Necadjuvant Treatment1 MNeoadjuvant Treatment 2 Adjuvant Treatment
{cycles 1-4; 12 weeks) {cycles 5-8; 12 weeks) {cycles 1-9; 27 weeks)

Key Eligibility Criteria - .
Age 218 years
Newly diaghosed TNBC of
either T1c N1-2 or T2-4 NO-2
ECOG PS 01

Tissue sample for PD-L1
assessment?

Pembrolizumab 200 mg Q3W

Pembrolizumab 200 mg Q3W

S
U
R
G
E
R
Y

P =

Placebo

Placebo

Stratification Factors:
» Modal status (+ vs -)
+ Tumor size (T1/T2 vs T3/T4)

+ Carboplatin schedule (QW vs Q3W)

Neoadjuvant phase: starts from the first neoadjuvant treatment and ends after definitive surgery (post treatment included)
Adjuvant phase: starts from the first adjuvant treatment and includes radiation therapy as indicated (post treatment included)

sMust consist of at least 2 separate tumor cores from the primary tumor dDoxorubicin dose was 60 mg/mZ Q3W.
sCarboplatin dose was AUC 5 Q3W or AUC 1.5 QW. =Epirubicin dose was 90 mg/me Q3W.

cPaclitaxel dose was 80 mg/me QW ‘Cyclophosphamide dose was 600 mg/mZ Q3W.



San Antonio Breast Cancer Symposium®, December10-14,2019 Schmid KN522 SABCS 2019

Definitive pCR Analysis

100 1 A 13.6 (5.4-21.8)3
90 - P=0.00055 » Definitive pCR analysis to test primary
50 | | ‘ hypothesis of pCR based on prespecified first
64.8% 602 patients (pre-calculated P value boundary
"0 for significance of 0.003)
5 | 51.2% _ |
N - Consistent benefit seen with pCR defined as
356 ] ypTO ypNO and ypTO/Tis
5‘49 .
30 -
20 4
0 Placebo + Chemo
Pembro + Chemo
0 .

ypTO/Tis ypNO

sEstimated treatment difference based on Miettinen & Murminen method stratified by randomization stratification factors. Data cutoff date: September 24, 2018,

This presentation is the intellectual property of Peter Schmid. Contact him at p.schmid@amul.ac.uk for permission to reprint and/or distribute.



San Antonio Breast Cancer Symposium®, December10-14,2019 Schmid KN522 SABCS 2019

PCR by Disease Stage pembro + Cheme

Placebo + Chemo

100
A11.0(-0.7to 23.2) A7.8(-7.4t022.8) A 24.6(4.3t043.1) A 25.6(-6.1to 48.9)

%0 - | |
73.1% 66.7%
62.1%

80

70

56.2%

48.6%

48.4%
60 T

23.1%

a0

40

PCR, % (95% Cl)

30 -

20 -

10

133/182 54/87 40/60 16/38 18/37 3M13

68/121 30/62

D |
A B A nB

Post-hoc analysis. Estimated treatment difference based on unstratiied Miettinen & Nurminen method. Data cutoff date: September 24, 2018.

This presentation is the intellectual property of Peter Schmid. Contact him at p.schmid@amul.ac.uk for permission to reprint and/or distribute.



San Antonio Breast Cancer Symposium®, December10-14,2019 Schmid KN522 SABCS 2019

PCR by Lymph Node Involvement :...c.chem

Placebo + Chemo

100 -

A6.3(-5.3t018.2) A 20.6(8.9t0 31.9)
90 - ‘ ‘ ‘
80 64.9% 64.8%

PCR, % (95% Cl)

124/91 136/210 45102

Negative Positive

Pre-specified analysis. Lymph node involvement was determined by the study investigator by physical exam, sonography/MRI andfor biopsy. Estimated treatment difference based on unstratified
Miettinen & Murminen method. Data cutoff date: September 24, 2018,

This presentation is the intellectual property of Peter Schmid. Contact him at p.schmid@amul.ac.uk for permission to reprint and/or distribute.
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PCR by PD-L1 Expression Level  remoroscromo

Placebo + Chemo

100 4 A 18.3(-3.3to 36.8) 1007 A 14.2(5.3t023.1) A17.5(6.2t0 29.1) A 18.5(5.0to 32.7)
[
. o0 | | 81.7%
77.9%
4 80 A
50 68.9%
70 - 70 1
o 3]
;JE o - 45.3% 2 60
S S
< 50 - se 50 4
o 14
g_ 40 4 g_ 40
30 30 1
20 - 20 -
10 - 10 -
0 230/334 90/164 162/208 55/92 103/126 40/64
0. ]
CPS <1 CPS 21 CPS210 CPS 220

Pre-specified analysis. PD-L1 assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay and measured using CPS; number of PD-L1-positive tumor cells, lymphocytes, and
macrophages divided by total number of tumor cells x 100); PD-L1-positive = CPS 21, Estimated treatment difference based on Miettinen & Murminen method stratified by nodal status (positive s
negative), tumoar size (T1/T2 vs T3T4) and choice of carboplatin (Q3W vs QW). Data cutoff date: September 24, 2018,

This presentation is the intellectual property of Peter Schmid. Contact him at p.schmid@amul.ac.uk for permission to reprint and/or distribute.



San Antonio Breast Cancer Symposium®, December10-14,2019

Schmid KN522 SABCS 2019

First Pre-planned Interim Analysis for EFS

191.3%
100 e Ll i 85-3%
oo W
80
70- « Firstinterim analysis of EFS based on 1174
= 60+ patients: pre-calculated P value boundary for
@M 50- significance of 0.000051 (HR <0.4)
W 40- Events HR -
(95% ClI) « Median follow-up, 15.5 months
309 "pembro + Chemo/Pembro _ 7.4% 0.632
204 Placebo+Chemo/Placebo  11.8%  0:43°0-93)
10-
0 e B B B e B i EEL A h B S S B S
0 3 6 9 12 15 18 21 24 27
No. at Risk Months
784 780 765 666 519 376 242 73 2 0
390 386 380 337 264 186 116 35 1 0

=Pre-specified P wvalue boundary of 0.000051 not reached at this analysis (the first interim analysis of EFS). Hazard ratio (Cl) analyzed based on a Cox regression model with
treatment as a covariate stratified by the randomization stratification factors. Data cutoff Aprl 24, 2019

This presentation is the intellectual property of Peter Schmid. Contact him at p.schmid@amul.ac.uk for permission to reprint and/or distribute.
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Residual Cancer Burden

100 - RCB
90 - 0 | | ]|
Pembro + Chemo . | n o
80 -
Placebo+Chemo [} | BE&

Percentage of Patients

RCB 0-l RCB IlI-llI

Data cutoff date: April 24, 2019,
This presentation is the intellectual property of Peter Schmid. Contact him at p.schmid@amul.ac.uk for permission to reprint and/or distribute.



Therapeutic Strategies in Patients with TNBC Based on its
Chemosensitivity and Immune-Molecular Heterogeneity

TNBC
Microenvironment

* Combinatorial
Chains

Targeting
BRCAness

* Combinatorial
Chains

Ji Hyun Park et al. ESMO Open 2018;3:e000357
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Breast Cancer Immunotherapy Trials 2020

m Subtypes of breast cancer studied

BRCA Mutation
Other

DCIS

Brain Metastases
IBC

HR+

ERBB2-

Any Subtype
ERBB2+

TNBC

40

60 80
No. of Trials

100

120

Immune-checkpoint blockade studies

CDK4/6 Inhibitor
Endocrine Therapy
ERBB2-Targeted
Vaccine

Other Immunotherapy
Radiation

Single Agent

Targeted Therapy
Chemotherapy
Other
0 10 20 30 40 50
No. of Trials

S. Adams et al., JAMA Oncol. 5: 1205, 2019
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Breast Cancer Immunotherapy Trials by Type of
Immunotherapeutic Agent and by Study Phase

250
| | Phase 3
200 || Phase 2
[ Phase 1/2
2 150+ B Phase 1
= Il Pilot/other
kS
S 100+
50 - i
0 i =
Checkpoint  Adoptive T-Cell Vaccine Other
Inhibitor Therapy
No. of trials
Phase 3 13 0 0 0
Phase 2 76 6 14 1
Phase 1/2 46 7 11 9
Phase 1 59 14 29 2
Pilot/other 2 0 3 1

S. Adams et al., JAMA Oncol. 5; 1205, 2019
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Immune Mechanisms in Breast Cancer: Conclusions

e Inaseries of phase Ib and Il trials, monotherapy with immune
checkpoint inhibition has suggested efficacy in MBC of various
charactenistics and disease types, particularly when PD-L1is
expressed in triple-negative cancers and anti-PD-L1treatment used
early in the treatment sequence.

e Thelmpassion130 study is the first randomized trial which has further
elaborated on the concept in advanced TNBC proving the previously
acquired assumptions. Atezolizumab plus nab-Paclitaxel should be
treatment of choice in PD-L1positive advanced TNBC.

e Inanalogy, the KN-522 trial has established a new treatment standard
forneoadjuvant therapy of TNBC with Pembrolizumab constituting
the ICPI backbone.

‘ ‘ Vienna Cancer Center Cx.\,)
CECOG ACADEMY



