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Critical Issues in Biomarker Development

* Analytic validity
* Assay reliability/reproducibility

e Clinical validity

» Association with clinical outcome

e Clinical utility
* Treatment change?
* Do patients benefit from change?




TAILORx Methods: Treatment Assignment & Randomization
Accrued between April 2006 - October 2010

Key Eligibility Criteria : Statistical Design
+ Node-negative Preregister - Oncotype DX RS (N=11,232) Non-inferiority - IDFS

. en : + HR1.332 (90 vs. 87% 5-yr DFS)
ER-pos, HER2-neg l . Typel10% type Il 5%

* T1c-T2 (high-risk T1b) Register (N=10,273) « Fullinfo- 835 IDFS events

ARM A: Low RS 0-10 Mid-Range RS 11-25 ARM D: High RS 26-100
(N=1629 evaluable) (N=6711 evaluable) (N=1389 evaluable)

ASSIGN RAN DOM'ZE ASSIGN

Endocrine Therapy (ET) ET + Chemo

Stratification Factors: Menopausal
Status, Planned Chemotherapy, Planned
Radiation, and RS 11-15, 16-20, 21-25

ARM B: Experimental Arm ARM C: Standard Arm
(N=3399) (N=3312)
ET Alone ET + Chemo




TAILORX Results - ITT Population: All Arms (A,B,C & D)

1.0- 9-Year Event Rates

\Q
* RS0-10 (Arm A)

IDFS » 3% distant recurrence with ET alone
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Arm A RS 0-10: Assigned to ET Alone * RS11-25 (Arms B& C)

— ﬁnn g RS 11-25: Randomized to ET Alone » 5% distant recurrence rate overall
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* IDFS (83.3 vs. 84.3%)

* DRFI (94.5 vs. 95.0%)
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0 12 24 36 48 60 72 84 96 108

Number at risk Months
1619 1568 1470 1406 1310 1153 867 511 213
—— 3399 3293 3081 2953 2741 2431 1859 1197 537 * RS 26-100 (Arm D)
— 3312 3204 2093 2849 2645 2335 1781 1130 523 » 13% distant recurrence despite
— 1389 1291 1090 986 617 463 329 187 77
chemo + ET

Sparano et al. N Engl J Med 2018;379:111-121.



TAILORX Subgroup Analyses:
Clinicopathologic parameters do not predict chemotherapy benefit

DFS hazard ratio ET vs

CT-ET thera e o: T
Group ratio 95% Cl Py Statistically significant

Overall 1.08 (0.94, 1.24) chemo treatment interactions

e _ _
Clinical risk low [0SR, 828) * Age (< 50, 51-65, > 65) and chemo benefit

- IDFS (p=0.003)
- RFI (p=0.02)

Clinical risk high (0.82, 1.35)

Tumor size £ 2cm (0.92, 1.28)

UL 61Ee & 26T (0.82,1.37) - Age (or menopause), RS (11-15, 16-20, 21-25),

and chemo benefit
Grade low (0.82, 1.46) » IDFS - Age-RS (p=0.004)
Grade intermed (0.85, 1.23) * IDFS - Menopause-RS (p=0.02)

Grade high (0.92, 1.90)

Sparano et al. N Engl J Med 2018;379:111-121



Results Arm D: Rate of Freedom From Recurrence

m Chemo + ET (Actual) ®mET Alone (Expected**)

100.0%
90.0% 88.5%
80.0%
70.0%
60.0%
50.0%

RS 26-30 RS 31-100

Sparano et al. JAMA Oncol. 2020;6; 367-374.



San Antonio Breast Cancer Symposium — December 8-12, 2020
Results — prognosis: RSClin™ 10-year distant recurrence risk estimates (95% Cl)

Impbact of tumor grade and size — 55 vear old

Tumor grade 1, tumor size 1.5 cm, age 55 Tumor grade 2, tumor size 1.5 cm, age 55 Tumor grade 3, tumor size 1.5 cm, age 55
409 5

Grade 1, 1.5 cm Grade 2, 1.5cm Grade 3,1.5cm -
Clinical low-risk Clinical low-risk g Clinical high-risk

- 5%
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Recurrence Score result Recurrence Score result Recurrence Score result
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Tumor grade 2, tumor size 1.0 cm, age 55 Tumor grade 2, tumor size 2.0 cm, age 55 Tumor grade 2, tumor size 3.0 cm, age 55
" 40%

Grade 2, 3.0 cm

i Grade 2, 1.5 cm
Clinical high-risk -~

Clinical low-risk

Grade 2, 2.0 cm
Clinical low-risk

T

10-year risk of distant re

Recurrenc
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Sparano JA, et al. J Clin Oncol. 2021;39:557-564.



RSCIlin: Tool Available for patients with HR+/HER2-, LN- Breast Cancer

User Input

14 Tumor Size (cm): 2.2

Tumor Grade
(Differentiation):

Oncotype DX Planned Hormonal Treatment: Tamoxifen

Breast Recurrence Score® Result
Patient Age At Surgery: 46

Calculation Estimates

When patient specific characteristics are added to the Oncotype DX Breast Recurrence Score result, the following risk estimate
provide additional information on your patient:

Individualized distant

ividuali o,
e s % Individualized absolute < 1 % (96% Cl: -3% - 4%)

years

(95% Cl: 5% —9%) chemotherapy benefit

v Important Considerations:
v" Only applies to node-negative disease
v' Subgroups limited, such as very young women 4.6% in TAILORX
v" No validation set for prediction in patients with node-negative breast cancer



Key Entry Criteria

+ Women age > 18 yrs

* ER and/or PR > 1%,
HER2- breast cancer
with 1*-3 LN+ without
distant metastasis

+ Able to receive
adjuvant taxane and/or
anthracycline-based
chemotherapy**

* Axillary staging by
SLNB or ALND
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RxPONDER Schema

Recurrence Score 0-
25

Recurrence Score >
25

Off Study
Chemotherapy Followed by
Endocrine Therapy
Recommended
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5,000 pts

Arm 1:

Chemotherapy Followed by

Endocrine Therapy

Arm 2:

Endocrine Therapy Alone

Stratification Factors

Recurrence Score: 0-13 vs.14-

25

Menopausal Status: pre vs. post

Axillary Surgery: ALND vs.
SLNB
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IDFS Stratified by Menopausal Status

Postmenopausal Premenopausal
IDFS by Treatment Arm: Postmenopausal Participants IDFS by Treatment Arm: Premenopausal Participants
Per Protocol Per Protocol
o o
o O
] ] m
> >
%] w
83 83
@2 ¢
2] (2]
3o 3o
n < - n < -
T o T o
[ [0
% o Treatment arm % o Treatment arm
g g 7 CET (N=1,358; 135 events; 5-year IDFS 92.0%) g g 7 CET (N=727; 48 events; 5-year IDFS 94.4%)
- ET (N=1,592; 161 events; 5-year IDFS 91.7%) - — ET (N=761; 89 events; 5-year IDFS 88.5%)
=] Adjusted HR (CET vs ET) = 0.97; 95% CI 0.77-1.22; 2-sided p=0.81 =] Adjusted HR (CET vs ET) = 0.53; 95% Cl 0.37-0.75; 2-sided p<0.001
o T T T T T T T T T T O T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Years since randomization Years since randomization
Number at risk Number at risk
CET 1358 1273 1192 1098 966 846 578 318 111 13 CET 727 690 640 579 492 440 287 143 44 5
ET 1592 1506 1413 1288 1145 985 646 345 128 19 ET 761 709 656 579 502 427 269 128 42 2

Kalinsky K, et al. N Engl J Med. 2021;385:2336-47.
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5-year IDFS for Premenopausal Women
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Kalinsky K, et al. N Engl ] Med. 2021;385:2336-47.




Premenopausal Women with pINmi and pN1 Benefit from Chemotherapy

pN1mi (N=206)

IDFS by Treatment Arm: Premenopausal Participants
Micromets only

pN1 (N=1403)

IDFS by Treatment Arm: Premenopausal Participants

8. ] 8 | Macromets
] 11 ) M
28] 23
£S 2]
@ 2
(]
£3 88
6 ° o
2] - -
o 5-year IDFS Absolute Chemotherapy Benefit: 7.3% § o | 5-year IDFS Absolute Chemotherapy Benefit: 4.8%
[0 -
5o 83
(O] [}
% o Treatment arm (% o Treatment arm
§ g N CET (N=104; 7 events; 5-year IDFS 97.0%) § g T CET (N=698; 60 events; 5-year IDFS 93.5%)
= ET (N=102; 15 events; 5-year IDFS 89.7%) 22 IDFS events = - ET (N=705; 89 events; 5-year IDFS 88.7%)
S | Adjusted HR (CET vs ET) = 0.44; 95% Cl 0.18-1.08 g | Adjusted HR (CET vs ET) = 0.64; 95% Cl 0.46-0.90
d T T T T T T T T T T O T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Years since randomization Years since randomization
Number at risk Number at risk
CET 104 98 95 93 92 91 84 63 17 2 CET 698 662 636 592 520 450 304 173 76 19
ET 102 94 91 85 83 81 78 58 20 7 ET 705 662 628 591 510 435 303 164 62 19

Prior to the amendment, 206/738 (27.9%) eligible premenopausal pts had micrometastases only and 45 pts (6%) unknown

Cox regression test for interaction of chemotherapy with micrometastases p= 0.40

Kalinsky K, et al. N Engl J Med. 2021;385:2336-47.



Landmarked Two-Year IDFS by Regular Periods or Not in Premenopausal Pts in
Both Tx Arms

1.00
1

|

Invasive disease-free survival

0.20
1

0.40 0.60 0.80
1 1 1

Invasive disease-free survival

0.20
1

Endocrine Tx Alone (n=676)

IDFS by Periods Status:
Assigned to Endocrine Therapy - Landmarked Two Years
I

Regular Periods
58.9% No Periods (N=398; 33 events)

41.1% Periods (N=278; 37 events)
Adjusted HR (Periods vs No Periods) = 1.48; 95% CI 0.92-2.40
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Years since randomization
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Number at risk

No Periods 398 377

345 313 236 145 58 20
Periods 278 263 232 198 150 83 26 7

0.60 0.80 1.00
1 1 1

0.40
1

Chemo then Endocrine Tx (N=677)

IDFS by Periods Status:
Assigned to Chemotherapy - Landmarked Two Years
|

Regular Periods
80.8% No Periods (N=547; 39 events)
19.2% Periods (N=130; 16 events)
Adjusted HR (Periods vs No Periods) = 1.56; 95% CI 0.85-2.86
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T T T T T T T T T
1 2 3 4 5 6 7 8 9
Years since randomization

Number at risk
No Periods 547 526 482 438 330 197 76 17

Periods 130 119 106 94 62 42 18 3

Numerically improved IDFS in premenopausal pts no longer having regular menstrual periods** in first 24 months in

both tx arms

*Adjusted for Age, RS

**No regular menstrual periods = At least two 6-month time intervals in first 24 months

Kalinsky K, et al. N Engl J Med. 2021;385:2336-47.




Limitations

v Still awaiting ~ 1/3d of the population to experience events
v Is chemotherapy benefit in premenopausal women exclusively due to amenorrhea?

v Minority of patients underwent ovarian function suppression
v Did not capture rate of pathologically or clinically node + breast cancer prior to
surgery
v Generalizability
v" Only 9.2% of patients had 3 LN+
v' 5.8% had T3 tumors

v" 5.0% Black

Kalinsky K, et al. N Engl J Med. 2021;385:2336-47.



BR009: Schema

* Premenopausal; HR+/HER2- BC
* pNO with RS 16-20 (high clinical risk) or RS 21-25
* pN1 with RS 0-25
]

Stratification
 Nodal Status (pNO vs. pN1)
* RS (0-15 vs. 16-25)

]

Randomization N=3,960

Chemotherapy +
Ovarian Function
Suppression +
Aromatase Inhibitor*
X 5 Years

Ovarian Function
Suppression +
Aromatase Inhibitor*
X 5 Years




Use of Genomic Assays Across the Continuum of Early-Stage ER+ Breast Cancer
Diagnosis 5yrs 10 yrs
OncotypeDX Prosigna

LCLCE Mammaprint  Endopredict (Latzrgggﬁfrt; o Prosigna _
(at Diagnosis) Breast Cancer specific) Endopredlct
Index Breast Cancer Index
Predictive of Predictive of
Ratiiesigdl] OncotypeDX ~Mammaprint SUCUCICRSEEEIUCIE  Breast Cancer Index

Therapy Benefit

Oncotype DX® MammaPrint® Prosigna™ Brela:‘s(:e(;;'rvllcer Endopredict
(Genomic Health) (Agendia) (Nanostring) (Biotheranostics) (Myriad)

Number of
Genes
. NanoString
Platform RT-PCR Microarray RT-PCR RT-PCR
nCounter
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MINDACT TRIAL DESIGN

December 8-11, 2020

o diional derpy Registration & Screening

- Surgery

S b 6693 patientsl112 hospitals, 9 countries}

Em——mm  Clinical-Pathological (C) Genomic (G) risk

risk (Adjuvant! Online) : (70-gene signature) et

\Z v v
C-low/G-low Discoreini czi3a3 C-high/G-high
- C-low/G-high or C-high/G-low

C-Low per modified fi MINDACT population:

Adjuvant! Online:
10-year BCS without
AT of >88% for ER+ TNBC 9.6%
and >92% for ER- p Enrollment 2007-2011

2" randomization :
No Anthracycline -based vs. Capecitabine-Docetaxel ChemOtherapy
Chemotherapy
Endocrine therapy S

HR HR

+ L. +
31 randomization

Tamoxifen 2y / Letrozole 5y vs. Letrozole 7y

HR+/HER2- 81%
HER2+ 9.5%

1%t randomization to treatment
use Clinical vs. Genomic risk




MINDACT uppatep anaLysis RESULTS

December 8-11, 2020

Distant Metastasis Free Survival %

PRIMARY ENDPOINT
Clinical-High/Genomic-Low no ACT

100 ~ —

Distant Metastasis Free Survival (DMFS)
50 % at 5 years (95% CI)
PT population 95.1% (93.1-96.6%)

lower bound exceeds 92%, endpoint met!

Total Event
PT 644 78
T

T T T T T T T T
] 1 2 3 4 5 6 y 4 8 9 10

Patients at risk
PT 644 628 613 604 592 563 524 494 393 2 92

Distant Metastasis Free Survival %

100+

a0

80+

70

60

50

40 4

30

20

10

SECONDARY ENDPOINT
Clinical-High/Genomic-Low ACT vs no ACT

\K-__

Distant Metastasis Free Survival (DMFS)
% at 5 years (95% Cl) % at 8 years (95% CI)
ACT 95.7% (93.9-96.9%) 92.0% (89.6-93.8%)
No ACT  94.8% (92.9-96.2%) 89.4% (86.8-91.5%)
Abs Diff 0.9% =+ 1.1 % points 2.6% *+1.6%

_p?w {§erapy Total Event
749 60
T T

T T T T T T T T T
0 1 2 3 4 5 B 7 8 9 10

Years
Patients at risk
ACT 749 716 700 682 662 638 606 570 476 262 116
no ACT 748 730 713 702 685 652 607 574 457 262 112

Type of first event (n = 150)
e distant recurrences: 74.7%

F. Cardoso, ASCO 2020; Piccart M, et al. Lancet Oncol 2021;22:476-488. . death of any cause: 25.3%



MINDACT: DMFS in ER+ HER2- with high clinical but low genomic risk

Age <50

A
o ﬁ
80
£ 04
g
£ 6o
g
& 50
#
8
& 40
:
2 3%
204
Chemotherapy Total  Events  Adjusted HR (95% Cl)
10+ — Adjuvant chematherapy 15 17 054 {0:30-0-98)
— Neadjuvant chemothesapy 229 30 Ref
T T T T T T T T 1
1 2 3 4 5 [ 7 é 9 10
Numberat risk
(number censored}
Adjovant chemotheragy 235 (0) 226 (9} 2210(14) 15019 205024y 194(33) 187{37) 174{49) 148 (74} 88(133) 36(182)
Noadjuvant chemotherapy  229(0) 22514) 2197 215(9) 1% 201(14)  181{26) 173(34)  132i73) 7201300 28(172)

Piccart M, et al. Lancet Oncol. 2021;22:476-488.

Distant matastasis-frae survival (%)

Number at risk

(number censored}
Adljovant chemotheragy
No adjuvant chematherapy

Age > 50

B
o] %ﬁ
80
70+
60
50
40+
30
204
Chemotherapy Total  Events  Adjusted HR (95% Cl)
10— Adjuvant chemotherapy 441 42 CB2(055-124)
— N adjuvant chemothesapy 453 57 Ref
[ T T T T T T T T T 1
1 2 3 4 5 3 7 8 9 10
Time sinke enralment (years)
441(0) 244150 417(21)  407(23)  398(28) 3BE(34)  363(S1)  344(b5) 2B6{116) 149(251)  64(336)
45310} 44349)  434015)  430015)  420021) 39536} 3760550 353(72) 2B3(130) 162(244) $8(333)



BClI (H/1) is Predictive for Extended Endocrine Therapy Benefit

16.5%
=
Recurrence Free Survival (RFS) Benefit o
BCI TAM ( ) 408 No significant
benefit
MA.17 Cohort = 41% NO / 59% LN+ pld
(n=249)1 All Patients NO YES
S vaars Adjuvant Placabo or 5 Years Extanded (H/ILow)  (H/I High)
P Value: 0.35 0.007
Plot &rea 10.2%
TAM 4.7%
= : No significant
Trans-aTTom e Recurrence Free Interval (RFI) Benefit benefit (.0.2%)
(n=583)? 5 Cohort = 100% LN+ All N+ NO YES
- Patients (H/I Low) (H/I High)
5 Years Adjuvani t 5 Years Lutended P Value: 0.388 0.768 0.027
9.8%
4.9% o significant
BCI Recurrence Free Interval (RFI) Benefit benefit'(0.5%)
IDEAL i
=979 o All Patients NO YES
(n=908)3 Cohort =27% N0 / 73% LN+ (H/ILow)  (H/I High)
P Value: 0.0701 0.8354 0.0111
11.8%
. 6.1%
Ad] uvant Al Recurrence Free Interval (RFI) Benefit No significant
Subset benefit (1.0%)
- Cohort =27% N0 / 73% LN+ T
(n=794)3 ° ° All Patients NO YES
(H/ILow)  (H/I High)
P Value: 0.0271 0.7116 0.0036

1 Sgroi DC, et al. J Natl Cancer Inst. 2013;105:1036-1042. 2. Bartlett JMS, et al. Ann Oncol. 2019;30:1776-1783. 3. Noordhoek |, et al. Clin Cancer Res. 2021;27:311-319.



monarchE Study Design (NCT03155997)

Cohort 1: High risk based on clinical
pathological features

* 24 ALN OR -
* 1-3 ALN and at least 1 of the below:

- Grade 3 disease

- Tumor size =5 cm

ITT includes both
Cohort 1 and Cohort 2

HR+, HER2-, high-
risk EBC

* Ki-67 220%° and
+ No Grade 3 and tumor size not =5 cm Stratified for:

On-study treatment period Follow-up period
Endocrine Therapy

2 years 3-8 years as clinically indicated

—>

R1:1
- N =5637°
Cohort 2: High risk based on Ki-67 Endocrine Therapy (SOC)®
+ 1-3ALNand —

* Prior chemotherapy

* Region

* Menopausal status

Primary Objective: Invasive Disease-Free Survival
(IDFS) in ITT Population

Secondary Objectives: IDFS in high Ki-67 populations,
Distant Relapse-Free Survival (DRFS), OS, Safety, PK,
\Patient Reported Outcomes (PRO)

~

J

Abemaciclib
(150mg twice daily)
+
Endocrine Therapy (SOC)®

Other criteria:

*Women or men

*Pre-/ postmenopausal

*With/without prior neo- and/or adjuvant
chemotherapy

*No metastatic disease

*Maximum of 16 mo from surgery to randomization
and 12 weeks of ET following the last non-ET

Harbeck N, et al. Ann Oncol. 2021;S0923-7534(21)04494-X.
Johnston SRD, et al. J Clin Oncol. 2020;38(34):3987-3998.



Invasive Disease—Free Survival (%)

MONARCHE: KI-67 AS A PROGNOSTIC MARKER IN COHORT 1—

100=:

95+

90+

85+

80+

751

70

Cohort 1 Ki-67 High

— ET alone

Cohort 1 Ki-67 Low

— = - abemaciclib + ET
- — - ET alone

— abemaciclib + ET

Abemaciclib Duration

0 3 6 9 12

18 21
Time (months)

24 27 30 33 36 39 42 45

EXPLORATORY

Cohort 1 Ki-67 High, N = 2003

Patients, N
Events, n
3-Year Rates

Abema + ET

1017
104
86.1%

Cohort 1 Ki-67 Low, N = 1914

Patients, N
Events, n
3-Year Rates

946
62
91.7%

ET alone

986
158

I 79.0%

968
86

87.2%

HR (95% Cl)

0.626
(0.488, 0.803)

0.704

0.506, 0.979

Ki-67 is
prognostic

As expected, high Ki-67 index was prognostic of worse outcome.

However, abemaciclib benefit was consistent regardless of Ki-67 index.

J

Ki-67 is not
predictive
of
abemaciclib
benefit

27 months median follow-up.

DRFS, distant relapse-free survival.
Harbeck N, et al. Ann Oncol. 2021;S0923-7534(21)04494-X.0O’Shaughnessy J, et al. ESMO 2021. Abstract VP8-2021.



Glimpse to the Future: Late Recurrence Remains a
Significant Issue in ER+/HER2- Breast Cancer

A Risk of Distant Recurrence A Disease-free Survival
i 52
e N = 100+
/4,5% - m
& 40 36, = 80 s
§ N1-3_ _4 31 ;\?
sl §
= T ]
_é’ NO -g 40-
o s | etrozole
20+
: « = = s Placebo
20
Years O I | | | | | I | | |
No. 4t Risk 0 1 2 3 4 5 6 7 3 9 10
N4-9 12,333 8,116 2165 259 52
N1-3 31,936 23,576 7250 949 183 Years
NO 29,925 24,081 8571 1982 414
No. of Events — No. at RiSk
annual rate (%)
G oo letrozole 959 942 925 899 879 850 652 324 207 8 14
N1-3 3126 (2.2) 1421 (1.9) 241 (1.7) 39 (1.8) Placebo 959 936 917 890 850 821 641 302 188 77 19
NO 1646 (1.2) 835 (1.1) 272 (1.3) 68 (1.4)

Pan H et al. N Engl J Med. 2017;377:1836-1846, Goss PE et al. N Engl ] Med. 2016;375:209-219.



Glimpse to the Future:
The role of circulating biomarkers in HR+/HER2- BC

* Blood-based marker detection in early-stage BC, such as ctDNA and CTCs
* Still in clinical validity phase [A] Combined cohort
 Differences in pre-analytic and analytic o s e
e considerations
* CTCs require real-time assessment

» ctDNA platforms may require baseline tumor tissue

CtDNA negative

804
604

40

Relapse-Free Survival, %

* Bespoke vs. agnostic v e
. R 204
 Limited cross-platform analyses S ced
. . . . . 0. : v v v T ¥ y
* Assays can vary in terms of sensitivity and detection 0 12 4 % 4 60 72
Time From Study Entry, mo
No. at risk
ctDNA negative 39 39 34 20 6 3 1
CtDNA positive 12 11 7 4 0 0 0

Median lead time 10.7 months from
ctDNA detection to clinical relapse

Garcia-Murillas |, et al. JAMA Oncol. 2019;5:1473-1478.



Conclusion

Significant progress in chemotherapy de-escalation with TAILORX,
RxPONDER, and MINDACT

Premenopausal Patients: Identify de-escalation strategies to prevent
recurrence

Abemaciclib is approved in pts with high-risk, early-stage breast cancer

Late Recurrence: Assessing predictors and potential interventions
remains critical
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Question

65 year yo female with a 2.1 cm ER 95%, PR 60%, HERZ2 negative breast
cancer — 2/5 LN. Oncotype 18. What systemic therapy would you
discuss?

A. AC/T followed by Al
B. TC followed by Al
C. Al
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