Nové trendy v imunoterapii (triple
negativniho) karcinomu prsu

Zuzana BielcCikova

Onkologicka klinika VFN a 1.LF UK v Praze
Prague ONCO 2021



Osnova

Subtypizace TNBC ve vztahu k 10

Biomarkery

Klinicka data o efektu IO

10O a klinicka praxe

BC: karcinom prsu, 10: imunoterapie



ProC je TNBC vhodny pro 10?

1. High mutation rate vs other BCs'2

2. T-cell infiltration3-®

1. Wang, et al. Nature 2014; 2. The Cancer Genome Atlas Network, Nature 2012; 3. Lehmann, et al. J Clin Invest 2011; 4. Cimino-Matthews, et al. Hum Pathol 2013
5. Loi, et al. Ann Oncol 2014; 6. Chen and Mellman. Immunity 2013; 7. Mittendorf, et al. Cancer Immunol Res 2014; 8. Savas P, et al. Nat Rev Clin Oncol 2016

Dle J. Cortes, SABCS 2020
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TNBC - Gene expresion subtypes (Baylor)

Basal immune activated Immunotherapy

Basal immune suppressed

Mesenchymal

Luminal AR

Adapted from Burstein et al, CCR 2014
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Evoluce v hledani biomarkeru
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Odpovéd na 10 je vysledkem
komplexni interakce

Triple axis of anti-PD-1/PD-L1 response

=

Best way to identify patients who
benefit from 10 - > TMB/CD8/PDL1+

Lee et al. JAMA Onc 2019, Loi SABCS 2020 PD14-07

APOBEC; Signature 3; HRD LOH
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TILS; inflamed signature

Angiogenesis
glycolysis

dle R. Dent, SABCS 2020
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Pritomnost TILs zlepSuje prognosu a
predikuje chemosenzitivitu nemoci

EARLY
* No longer a death sentence, 5 year DFS > 80%
* More preoperative treatment, increasing pCR rates
* Aim now to de-escalate/escalate therapy and tailoring treatment better

Loi S et al, JCO 2013 Denkert C et al, JCO 2015
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Prognosticky prinos TILs

Adjuvant
(n=2148, TNBC)
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Loi et al, J Clin Oncol. 2019, Mar 1

www.tilsinbreastcancer.org

Sy- DDFS

NO: 91 - 97%
N1-3: 81 = 89%

N4+: 50 2 67%



Prognosticky vyznam PD-L1

Immune Activation, pCR and EFS in CALGB 40603

c #pCR *no pCR PD-L1 (CD274)

100 o

gxl N
e 8 N
& 60% Ot: -
& 40% o S

o “% uanndlll | |

20% 5 | — miad
T low LogRank p =0.00497
=3 '
0-20 21-4 41 61-80% 81-100%

: 0% 0 2 4 6 8
PD-L1 (CD274) Quantile

Immune activation (variety of RNA signatures and genes)
= better pCR and better EFS. De-escalate chemo?

Shepherd et al, manuscript submitted

Dle LA Carey, SABCS 2020



PDL1 IC(% of tumor area)

Korelace PD-L1 a TIlLs u casného i
metastatického TNBC

PD-L1 (SP142IC) and TiLs PD-L1 (22C3 CPS) and TILs
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LiY, et al. SABCS 2017; Emens LA, et al. Jama Oncol 2018; Carter JM, et al. SABCS 2019; Loi S, et al. Lancet Oncol 2019; Loi S, et al. SABCS 2019

Dle J. Cortes, SABCS 2020



PD-L1 a TILS maji nezavisly prediktivni
vyznam pro efekt IO u mTNBC

KEYNOTE-086"
(TNBC, pembrolizumab) IMpassion1303
e = (TNBC, atezolizumab/nab-paclitaxel)
sTIL level vs none 5571 0.018
sTIL level + PD-L1 CPS vs sTIL level 0.003 0.95¢
sTIL level + LDH concentration vs sTIL level 6.684 0.010
Loi S ESMO 2017 20%
KEYNOTE-1192
(TNBC, pembrolizumab)
” TIL-/PD-L1 IC+ (n = 176) TIL+/PD-L1 IC+ (n = 190)
Treatment Arm Vanable BOR DCR PFS 0s HR (95% CI) P Value HR (95% CI) P Value
™s 1 13 03 04 PFS 0.74 (0.54, 1.03) 0.07 PFS 0.53 (0.38, 0.74) =<0.005
0s 0.65 (0.41, 1.02) 0.06 0s 0.57 (0.35, 0.92) 0.02

w Emens L SABCS 2018

Loi S SABCS 2019 (PD5-03)
1.Loi S, etal. ESMO 2017; 2. Loi S, et al. SABCS 2019; 3. Emens L, et al. SABCS 2018

Dle J. Cortes, SABCS 2020



KLINICKA DATA O EFEKTU IO



GeparNUEVO (ph. Il)

N=117

Window of opportunity
until amendment

N=174
TNBC

Stratum:
TiLs
(low/med/high)

L

F; Durvalumab
o

*Tissue: FFPE, fresh frozen

Placebo

Durvalumab (0.75g)

Liquid biopsies: full blood; plasma, serum; 1.5gd1q28

\

Asdoiq ai109

Nab-Pac

+Durvalumab

Nab-Pac
+Placebo

e L

nab-Paclitaxel 125mg/m? weekly

_‘_3 ECx4

=3 +Durvalumab

2 wn
= e
g ECx4

o +Placebo

e A |

Epirubicin 90mg/m?;
Cyclophosphamide 600mg/m? d1q14

PD-L1+ = 88%, Low TILs= 39%, Midle TILs = 48%, High TILs = 14%
1/3 pts ve stadiu 0-I, stadium II-lll > 60%

G3=84%, Ki67 > 20% =

94%, median age 49.5, premeno = 60%




Pacientky predlécené ve window fazi
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Prediktivni vyznam durvalumabu pouze ve window fazi
Z lécby signifikantné profitovali pacientky ve stadiu li-llI




Imunitni aktivace ve window fazi

D Intratumoral TILs and pCR
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Zvyseni intratumoralnich a
stromalnich TILs po 1 davce
DURVA
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zahajenim CHT
Sinn BV et al. SABCS 2018 PD5-05

Loibl et al. Ann. Oncol 2019



KEYNOTE-522

<+ N@ 0@djuvant Phase

3

Adjuvant Phase m—p

v

Neoadjuvant Treatment1 Neoadjuvant 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 diagnosed TNBC of
either T1c N1-2 or T2-4 N0-2

ECOG PS 01

Tissue sample for PD-L1
assessment®

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

« Carboplatin schedule (QW vs Q3W)

Median age= 49 let, premeno = 56%
Stage Il = 75%, stage lll = 25%
PD-L1+=83%

3week Pt = 43%, weekly Pt =57%

Pembrolizumab 200 mg Q3W

S
U
R
G
E
R
Y

Placebo

1. cil =EFS + pCR

“Doxorubicin dose was 60 mg/m? Q3W.
*Epirubicin dose was 90 mg/m? Q3W.
‘Cyclophosphamide dose was 600 mg/m? Q3W

Schmid P, et al. ESMO 2019, Abstr. LBA8



Potvrzen prinos PEMBRO,
prediktivni vyznam PD-L1 pro efekt 10
neprokazan

Primary Endpoint: ypTO0/Tis ypNO

100 100
A 13.6 (5.4-21.8)

%0 P=0.00055 =

80 | | 80

Stage I1A: 73.1% vs. 62.1% (ApCR 11.0%)
Stage IlIB: 48.6% vs. 23.1% (ApCR 25.6%)
NO: 64.9% vs. 58.6% (ApCR 6.3%)

N+: 64.8% vs. 44.1% (ApCR 20.6%)

10 I . Pembro + Chemo 10
0 260/401 103/201 Placebo + Chemo

By PD-L1 StatusP: ypT0/Tis ypNO

A 14.2 (5.3-23.1)

68.9% A 18.3 (-3.3-36.8)

|
45.3%

230/334 90/164
PD-L1-Positive PD-L1-Negative

Schmid P, et al. ESMO 2019, Abstr. LBA8



IMpassion031 (ph. 1ll)

A randomised, multicentre, international, double-blind, placebo-controlled trial

Atezolizumab

N =333 840 mg IV q2w

» TNBC, with primary tumour > 2 cm +
» ¢T2-cT4, cNO-cN3, cMO
« Known PD-L1 status (IHC)

nab-paclitaxel
125 mg/m? IV qw

* No prior therapy for treatment
or prevention of BC

« ECOGPSOor1

Placebo
...
nab-paclitaxel
125 mg/m? IV qw

Stratification Factors:

+ Stage Il vs Stage Il
.+ PD-L1IC<1%vsIC21%

12 weeks

Atezolizumab ' |
840 mg IV q2w
+ Atezolizumab
Doxorubicin s 1200 mg IV q3w
60 mg/m? IV g2w u x 11 doses
Cyclophosphamide o
600 mg/m* IV q2w pe Survival
Placebo = follow-up*
; : ©
Doxorubicin
60 mg/m? IV q2w Y Observation®
Cyclophosphamide
600 mg/m? IV q2w
8 weeks pPCR <1year
from start

Co-primary endpoints: pathologic complete response (pCR, ypTO0/is ypNO) in ITT and PD-L1-positive (IC 2 1%) subpopulation

Secondary endpoints: EFS, DFS, and OS in ITT and in PD-L1-positive subpopulation, safety, PROs

local pract
mmune cells as parcaniage (

Median age= 51 let, < 40 let=21%
Stage Il = 76%, stage lll = 24%
PD-L1+ =47%

f tumor area using the VENTANA SP142 assay; PRO. patient-reported

Harbeck et al. IMpassion031 Primary Analysis https://bit ly/3ji97cn 4

N.Harbeck, ESMO 2020
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Potvrzen prinos ATEZO,
prediktivni vyznam PD-L1 pro efekt 10
neprokazan

PCR (95% Cl), ypTO/is ypNO (PD-L1-positive)
A 19.5% (4.2, 34.8)

P =0.021°
Did not cross significance
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Chemo
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N.Harbeck, ESMO 2020



NeoTRIP (ph. lIl)

‘HER2
geirs S5 Carboplatin (AUC2) + nab-paclitaxel
arboplatin + nab-paclitaxel | |
and P.gR (125 mg/m?) weekly for 2 wks every 3; 8 cy S
negative P
eﬁ"':{q:‘igg}:‘f_k R 1. cil =EFSin ITT
TaN0) (’)r ' \ Carboplatin (AUC2) + nab-paclitaxel 2. cil=pCRiInITT
(125 mg/m?) weekly for 2 wks every 3;8cy |, S
locally + Atezolizumab (1200 mg) day 1 every
advanced 3 wks for 8 cycles
unilateral
\_breast cancer /
{ “Estrogen receptor, progesterone receptor, HER2 and T“’g‘::': 98& ?(')‘r’“’
PD-L1 were centrally assessed before randomization et aes

This presentation is the intellectual property of the authors. Contact them at segreteria@fondazionemichelangelo.org for permission to reprint and/or distribute

Median age= 50 let
NO=13%, LA TNBC = 49%
PD-L1+ = 56% Gianni, SABCS 2019
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Negativni studie: 10 bez efektu

i
e

43.5% | | 40.8%

51.9%

48.0%

] With atezo |

No atezo

[
[ ]| |

32.2% | |32.3%

Overall

PD-L1 positive

P < 0.0001

PD-L1 negative

Gianni, SABCS 2019



MTNBC: |O+CHT v L.linii

W Atezolizumab

é Nab-paclitaxel

N IMpassion 130"  Co-Primary endpoints:
5 o N=902 PFS & OS

Lc:u Nab-paclitaxel (ITT — Others)

{

"+ Metastatic or ) ? fiseoRsumiab
inoperable locally S Paclitaxel ) ]
advanced TNBC — 8, IMpassion 1312 Primary endpoint:
+ No prior therapy for § P"‘i’“ N=943 PFS
\_ advanced TNBC | § Paclitaxel (PDL1+ 1% — Others)

{

J

Pembrolizumab

Chemotherapy*

2:1 "

.5 Chemotherapy* ; .

g | Keynote 3553 Co-Primary endpoints:

g Placebo N=847 PFS & OS
*Chemotherapy includes Nab-paclitaxel, g ; (PDL1+ CPS210 — others

14

Paclitaxel and Gemcitabine/carboplatin
P, et al. NEJM 2018; 2. Miles David et al. ESMO 2020; 3. Cortes J, et al. Lancet (in press)



Vysledky studii ph.

n

Open
(Estimated
Completion)

Primary endpoints
(Hierarchical testing)

l.linie paliace

Secondary endpoints

De novo,
DFI (mos)

IMpassion130 PFSITT 7.2 vs 5.5 mos TT -L1+
(NCT02425891) June 2015 IC21 PFS PD-L1+ 7.5 vs 5 mos ORR (%): 56 vs 46% | 59 vs 43% 37%,
SN POt NabPaclitaxel 900 (npi2020) 41% |  OSITT 21vs187mos"™ DOR (mos). 7.4 vs 56 | 85vs 5.5 212
3/2019 OSPD-L1+ 254 vs 179 mos ™ PRO (no detriment to HRQoL with added 10)
IMpassion131 PD-L1+ | ITT
2 1+ : ns 9

RS PO-L1  Pacitaxel 651 i i | n i 0S (mos): 22.1vs 28.3 | 19.2vs 228 e x

FDA waming ' ' ORR, PFS by IRC and PRO (pending)

CPS210 | CPS21 | ITT
ORR (%): 53 vs 40 | 45 vs 38 | 41vs 36
2 PS2 X 4
KEYNOTE-355 PRSI0 | CELSSEORIDRAVESA 9N DCR (%): 65 vs 54 | 59 vs 54 | 56 vs 52
Nab-Paclitaxel 37% PFSCPS2176vs56
(NCT02819518) July 2016 e DOR (mos): 19vs 7 | 10vs7 | 10vs6 29%,
PD-1 Or paclitaxel 847 PFSITT 75vs 56
FDA approval (Dec 2019) Consistency of efficacy per chemo regimen® 26
Or gem/carbo CPS21 OS in PD-L1+ (pending) ;
112020 75% 0S ITT (pending) PFS HR nab-Pac: 0.57 | 0.66 | 0.69
e PFS HR Pac: 0.33 | 0.46 | 057
PFS HR Gem/Carbo: 0.77 | 0.86 | 0.93

IMpassiont30 Atezolizumab 840/PLA q2w + Nab-Paclitaxel 100 D1_8 15 of 28 days

IMpassiont 31 Atezolizumab 840/ PLA q2w + Paclitaxe “'O D1,8,150f 28 caw 8-10 mg dexamethasone x Jt least 2 infusions. Stratifier prior taxane. PD-L1 status Ivﬂr mets, geographic location. 49% prior taxane, 50% prior anthracycline
|‘|'\3 sion132 Atezolizumab 120 L PLA d1 q 3w « chemo (Gemcitabine 1000/carboplatin AUC 2d 1, 8 of 21 days or Capecitabine 1600 mg/m2, BID d1 to 14 q21d)

KN- i‘)h Pembro 200/PLA q3w + Chemo (Nab-Pac 100 D1 8 15 of 28 days Or Pac 90 D1, 8 15 ol 28 deys Or Gem/ Carbo D1, 8 of 21 Jd‘,s Stratified by texane (45%) vs not (55%), PD-L1, pnior expos to chemo class (same 22%

Schmid et al, NEJM 2018, Adams et al, Ann Oncol 2020, Miles et al, ESMO 2020, Cortes et al, ASCO 2020, Rugo et al, SABCS 2020

* By herarchical testing (n s. not significant, n{ not tested
* exploratory. not powered



10 A KLINICKA PRAXE



Aktualni standardy v indikaci 10

Typ nadoru 10 schvadlena FDA 10 schvalena EMA | Dostupnost 10 v CR

HER2+ MBC
ER+ MBC X X X
ATEZO 03/2019 ATEZO 08/2019 Paragraf 16
mTNBC
PEMBRO 11/2020 X Paragraf 16*
Casny TNBC PEMBRO 03/2021? X Paragraf 16*
PEMBRO 05/2017

MSI-H nadory st. IV PEMBRO 12/2017 Paragraf 16

* off label indikace
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Otazka vhodného partnera pro 10

) > Anti-PD-1
Ant-PD-1

Randomization Anti-lPD-1
| 2x fnlbrasﬁ? iv. | Anti-:PD-1

Anti-!PD-1

Blopsy;+bbod Bhpsyéd-bbod Binpsy:!l4blood

I Cyclophosphamide
I Cisplatin

W Doxorubicin

Control
B Irradiation

TONIC trial
non-comparative phase 2 trial

DOXO a cisPT mohou
indukovat odpovéd na IO

Until disease
progression, . .
toxicity or 67 patlentS Wlth mTN BC
for 1 year
C 40
35%
30 -
—~ 23%
< 20%
% 20 17%
o
10 - 8% 8%
0 —_— - .
Qverall Mo induction  Irradiation Cyclo- Cis- Doxo-
(n = 66) (n=12) (n=12) phosphamide  platin rubicin
(n=12) (m=13) (n=17)

Voorwerk, Nature Medicine 2019



Selhal paklitaxel v kombinaci s IO v

Keynote 355

PD-L1 CPS 210

Hazard Ratio
for
Median PFS (mo)  progression

Pembro Placebo  or Death
Subgroup N +Chemo +Chemo (95% Cl)
0.65
Overall —— 323 97 56 (04910 0.96)
On-study chemotherapy
NabPacitaxel—e——| 9 99 55 el
: ’ (0.34 10 0.95)
Paciitaxel —e—— @ 95 36 v
) (0.14 10 0.76)
Gemcitabine- 077
Cabopiatn [ 0 80 72 s
00 05 10 15
Hazard Ratio (95% ClI)
b Favors Favor;

Pembro + Chemo Placebo + Chemo

PD-L1 CPS 21

Hazard Ratio
for

Median PFS (mo)  progression

Pembro Placebo or Death
Subgroup N +Chemo +Chemo  (95% CI)
074
Overal e | e% 78 88 0o
On-study chemotherapy
Nab-Pacitaxel +—s=— | 204 63 53 0%
. 3 (0470092)
Paditaxel +—e—— | 84 94 38 Ay
‘ (0.26100.82)
Gemcitabine- 0.86
Carboplatin =T 75 15 et
00 05 10 15
Hazard Ratio (95% CI)
Favors Favor;

Pembro + Chemo Placebo + Chemo

lecbe mTNBC?

ITT Hazard Ratio
for
_Median PFS (mo) progression
Pembro- Placebo or Death
Subgroup N +Chemo +Chemo (95% Cl)
0.82
Overall —— 847 75 56 (0.6910.0.97)
On-study chemotherapy
NabPacitxel +—e—| 28 75 54 069
: ~ (051100.93)
Pacitaxel +—e—| 114 80 38 0%
’ ' (03510 0.93)
Gemcitabine- 093
Carboplatin RS T4 T4 o)
0.0 05 1.0 15
Hazard Ratio (95% Cl)
Favors Favor;

Pembro + Chemo Placebo + Chemo

i@ PFS treatment effect was assessed in subgroups descriptively using hazard ratios and 95% Cls; although subgroup analyses by on-study chemotherapy were pre-specified, the trial
1s not powered to compare efficacy among treatment groups by different chemotherapy regimens. Steroid premedication for paclitaxel was given according to local guidelines and
actices and was not restricted by the protocol. Steroid use was also allowed for the management of immune-mediated AEs across the study. Data cutoff December 11, 2019.



ProC ma PD-L1 prediktivni vyznam (pro
10) v paliaci, ale ne u casného TNBC?

Comprehensive Profiling of Poor-Risk Paired Primary and
Recurrent Triple-Negative Breast Cancers Reveals Immune
Phenotype Shifts

Results: We observed a typical TNBC mutational landscape with
minimal shifts in copy number or TMB over time. However, there
were notable TNBC molecular subtype shifts, including increases
in the Lehmann/Pietenpol-defined basal-like 1 (BL1, 11.4%—
22.6%) and mesenchymal (M, 11.4%—-22.6%) phenotypes, and a
decrease in the immunomodulatory phenotype (IM, 31.4%—-3.2%).
The Burstein-defined basal-like immune-activated phenotype was
also decreased (BLIA, 42.2%—-17.2%). Among downregulated
genes from metastases, we saw enrichment of immune-related
Kyoto Encyclopedia of Genes and Genomes pathways and gene
ontology (GO) terms, and decreased expression of
immunomodulatory gene signatures (P < 0.03) and percent
stromal TILs (P = 0.03). There was no clear association between
stromal TILs and survival.

Hutchinson, Clin Cancer Res 2020

Primary tissue (¢

Metastatic tissue (38%)

PD-L1 status by

primary vs metastatic tissue?

2%) 44%

P=0.014

36%

PD-L1IC+

PD-L1 status by anatomical location?®

PD-L1IC+
Rugo H, et al. ESMO 2019



Muze imuno-aktivace identifikovat low
risk TNBC s moznosti vynechat CHT?

Pathologic T1NO only

§-year survivol (%) - | S-yeor survival (%)
Stromal TILs<30% g

Convenience cohort of systemically untreated TNBC
In stage | TILs-High, 5y iDFS 91%, DDFS 97%

Park JH et al, Ann Oncol 2019



TILs: jak je pouzit v praxi?

Current guidelines

St. Gallen consensus 2019
»..the panel recommended that
tumor infiltrating lymphocytes
(TILs) be routinely characterized
in triple negative breast cancer
(TNBC) because of their
prognostic value.”

New WHO classification of
breast tumors 2019

TILs are a new standard
biomarker in TNBC

Prediktivni vyznam ve smyslu chemosenzitivity TNBC a HER2+ BC:

- Které cytostatika pouzit?
- Pridat k CHT imunoterapii?

Prognosticky vyznam u TNBC a HER2+ BC:
- Mozné CHT uplné vynechat?

- Mozné dle TILs navigovat adjuvanci po NACT?




Zavery (eTNBC)

Lécebnym standardem high risk TNBC z(stavaji ANTRA+TAX a CAPE
v postneoadjuvantni indikaci v pfipadé rezidualni nemoci

Role a typ 10 v neo/adjuvanci musi byt potvrzena dalSimi daty
(EFS), prognosticky vyznam pCR muze byt ale duvodem pro indikaci
O u high risk nemocnych

Potfeba biomarker( kopiruje potrebu cilené eskalace/deeskalace
neo/adjuvantni [éCby, v praxi se ale zatim uplatiuji pouze ER, PR,
HER2, BRCA a PD-L1



Zavery (mTNBC)

ATEZO a PEMBRO prodluzuji PFS u PD-L1+ mTNBC

Predpoklad rostouciho efektu PEMBRO s rostoucim CPS.
Data pro OS zatim chybi.

ATEZO prodluzuje prezivani pacientek s mTNBC

Efekt 10 lze oCekavat zejména v l.linii paliace a pri
kombinaci s CHT

Volba nejvhodnéjsiho partnera z rad cytostatik neni zcela
jasna, ale pravdépodobné predikovatelna



Biomarkery

PD-L1 je jedinym markerem rutinné pouzitelnym v klinické
praxi

PD-L1 ma prediktivni vyznam pro dosazeni pCR pred
zahajenim NACT, nema ale prediktivni vyznam pro efekt 10.
V paliaci je krucialnim markerem pro indikaci 1O.

PD-L1 eseje nejsou zamenitelné

Pro klinickou praxi genomové profilovani nema prakticky
vyznam



Nové trendy v imunoterapii (triple
negativniho) karcinomu prsu

Zuzana BielcCikova

Onkologicka klinika VFN a 1.LF UK v Praze
Prague ONCO 2021



