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Breast Cancer — Was One Disease, Now Several
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TAILORED / PERSONALIZED MEDICINE

The right_treatment

for the right patient

at the right time “The right size for
“One size fits all” the individual

woman”
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Subtype driven approach
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ADJUVANT ENDOCRINE THERAPY IN
PREMENOPAUSAL WOMEN



Tamoxifen for premenopausal pts

1980 tamoxifen effective for premenopausal metastatic BC

1988 (15t) EBCTCG publication: adjuvant tamoxifen benefit in
women > 50 years

1998 EBCTCG publication: adjuvant tamoxifen effective in women <
50 yrs with ER+ BC; 5 years better than 2

2011 EBCTCG publication: tamoxifen 5 yrs reduced 15-year BC
mortality by ~ 1/3 in women < 45 yrs



ATLAS: 10 vs 5 years of Tamoxifen

Cumulative incidence (%)

(6846 patients)

Recurrence Breast Cancer Mortality

50— -@- Continue tamoxifen to 10 years -

—m- Stop tamoxifen at 5 years
5-9 years: RR 0-90 (0-79-1-02) 5-9 years: RR 0-97 (0-79-1-18)
40+ =210years: RR 0.75 (0-62-0-90) -1 =210years: RR 0-71 (0-58-0-88)
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*Gain independent of age (<55 v >55) or nodes
*Reduced overall mortality (639 vs 722 deaths, p=0.01)

*Non-breast cancer deaths nsd (RR 0.99)

Davies et al. Lancet 2013



SOFT/TEXT

SOFT showed:

- DFS benefit with ovarian suppression only in higher risk patients
receiving chemotherapy

- Ovarian suppression + Al better, especially in pts under 35

TEXT confirmed ovarian suppression + Al better DFS than ovarian
suppression + Tamoxifen

But no OS benefit so far

Adverse QoL issues for many patients, and this requires discussion and
choice

Francis et al. NEJM 2015



ADJUVANT ENDOCRINE THERAPY IN
POSTMENOPAUSAL WOMEN



Upfront vs switch

Als Upfront
ATAC, BIG 1-98, ABCSG 12, TEAM
TAM
TAM Als
Switch
BIG 1-98, IES, ITA, NSAS BC-03,
ARNO 95, ABCSG 8
Als

2 3 5 10
Years After Diagnosis



Patient-level meta-analysis of RCTs with
endocrine therapy

TAM ; vs Al . A TAM ;> Al 5, vs Al g

50= 9885 women, 1791 events 50+ 12799 women, 1470 events
RR=0-80 (95% C1 0.73-0-88) RR=0-90 (95% CI 0-81-0-99)
RR=0.80 RR=0.90
"
40+ 404
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Recurrence rate/year (%), events/woman-years and log-rank statistics Recurrence rate/year (%), events/woman-years and log-rank statistics
Allocation Years 0-1 Years2-4 Yoars 5-9 Year 10+ Allocation Years 0-1 Years 2-4 Year §+¢
Al 162 (157/9691) 214 (285/13336) 2:33(365/15648) 323 (20/619) Al 1-64 (204/12 435) 231 (360/15589) 2.43(141/5811)
Tamoxifen 2.41(230/9542) 2.62 (338/12906) 2:48 (372/14985) 454 (24/529) Tamaxifen then Al 2-22(273/12290) 2.29{348/15183) 2:52 {144/5715)
Rate ratio (95% C1) 064 (0-52-0-78) 0-80(0.68-093) 092 (079-1-06) 072 (0:39-1-30) Rate ratio (5% Cl) 074 (0.62-0.89) 099 (0-86-1-15) 096 (076-122)
from (O-E)V 411928 341/1490 1551772 36/107 from (O-E\V 34.0/115.0 121706 26/692

EBCTCG. Lancet 2015



Extended Als after 5 yrs TAM significantly
reduces recurrences, and likely improve OS

NSABP-B33 (1598pts)

5 5 years
years HR D
Tamoxifen 0.44 0.004
Exemestane
Mamounas et al. JCO 2008 26
ABCSG-6a (856pts)
3 years
5 years ~ceba
Tamoxifen + AG 0.64 0.05

Anastrozole

Jakesz et al. J Clin Oncol. 2005



Extended Als after Als: MA.17R Trial

Any duration of prior 4.5-6 yrs of Al R
Tamoxifen A
N letoole
D
ARERRE K
M
I
- Placebo
E
Any duration of prior TAM ¢ >
54% N+ S yrs

58% Adjuvant chemotherapy

Goss et al, NEJM 2016



Extended Als after Als significantly reduces
recurrences, but not OS benefit

DFS (ON
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Median FU 6.3 yrs Goss et al, NEJM 2016



Adjuvant Treatment Decision in
ER+/HER2- Breast Cancer

Treatment Plan

Endocrine therapy only \? ‘ Chemo + Endocrine therapy

: -
3

3 ".
‘.%/‘/ * High tumor burden

* High tumor grade and Ki67
* Degree of ER/PR expression
* Patient young age

* Patient good health

* Low tumor burden * Patient preference

* Low tumor grade and Ki67
* Degree of ER/PR expression

* Patient old age
* Patient co-morbidities
* Patient preference




Multigene expression signatures
to forego chemotherapy:
15 years of research efforts!



Trial Assigning IndividualLized Options for TReatment (TAILORX):

Phase lll trial of chemoendocrine therapy versus endocrine therapy
alone in hormone receptor-positive, HER2-negative, node-negative
breast cancer and an intermediate prognosis 21-gene recurrence score

Accrued between April 2006 - October 2010
Preregister - Oncotype DX RS (N=11,232)

Register ({J=10,273)
‘ 1

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 RANDOMIZE G

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

Sparano et al, NEJM 2018



TAILORX Results - ITT Population: RS 11-25 (Arms B & C)

836 IDFS events (after median of 7.5 years), including 338 (40.3%) with recurrence as fist event, of which 199 (23.8%) were distant

Primary Endpoint Secondary Endpoint
Invasive Disease-Free Survival Distant Relapse-Free Interval

\\

P=0.26
Hazard Ratio Arm B vs. Arm C (95% CJ)
1.08 (0.94,1.24)

P=048
Hazard Ratio Arm B vs. Arm C (95% CI)
1.10 (0.85,1.41)

~— Am C CHEMD = ET

— A C CHEMO ¢+ ET
- Am B ETAlone

~—— Am B

DFS Probability

Distant Recurrence-Free Probability

Number at risk Months Number at risk Months
— 3312 3204 3104 2093 2849 2645 2335 1781 1130 523  —— 3312 3215 23142 3059 2935 2734 2432 1866 1197 554
- 3399 3293 3194 3081 2953 2741 2431 1859 1197 537  —— 3399 3318 3239 3147 3033 2833 2537 1947 1267 581

TAILORX Results = ITT Population: RS 11-25 (Arms B & C)

Other Secondary Endpoints
Relapse-Free Interval Overall Survival

P=033
Hazard Ratio Arm B vs. Arm C (95% Cl)
1.11 (0.90,1.37)

ot
()

P =089
Hazard Ratio Arm B vs, Arm C (95% CI)
0.99 (0.79,1.22)
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— ArfmB E]
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—  Arm C CHEMO = ET
—— AfmBE] €

Survival Probability

Recurrence-Free Probability
o
N

0 12 24 36 48 60 72 84 96 108 0 12 24 36 43 60 72 84 96 108

Number at risk Months Number at risk Months
—— 3312 3213 3134 3047 2911 2705 2405 1840 1176 543 —— 3312 3252 3201 3144 3084 2062 2783 2292 1565 B15
—— 3399 3313 3227 3127 3010 2802 2498 1915 1245 568 - 3399 3355 3315 3260 3204 3082 2903 2400 1614 859 Sparano et al, NEJM 2018




TAILORX Results: Association between Continuous RS 11-25 and 9-Year Distant
Recurrence Rate by Treatment Arms Stratified by Age (</=50 vs.>50 Years)

< 50 years (N=2216) > 50 years (N=4495)

—— Arm B ET Alon — Arm B £T Aloy
—— Arm C CHEMO « ET A —— Arm C CHEMO + ET

Age <= 50 Age > 50
Adjusted for tumor size and grade Adjusted for tumor size and grade
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Recurrence Score Recurrence Score

RS modeled with a natural spline with 2 degrees of freedom, adjusted for tumor size and grade

Sparano et al, NEJM 2018
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Looking for the optimal adjuvant chemotherapy

Joint Analysis of 3 ABC Trials

TC vs TaxAC
4242 high risk pts

Node-positive or high-risk node negative

Number of positive nodes (0, 1-3, 4-9, =10)
Hormone receptor status (ER negative, ER and/or PgR positive)

HER2-negative breast cancer

Stratification

Random Assignment

Arm 1 (TC)
{n=2,125)

USOR 06-090 Nogw DAy NSABP B-49
(n = 648) Eoth vy {n =938)
(n = 539)

Without Without Without
follow-up follow-up follow-up
(n=4) (n=10) (n=17)
Analyzed Analyzed Analyzed
(n = 644) (n =529) (n =921)
TC
(n =2,094)

I

Arm 2 (TaxAC)
(n=2,117)

USOR 06-090 b s NSABP B-49
{n = 647) SR OF 1ae (n =932)
(n =538}

Without Without Without
follow-up follow-up follow-up
{n=5) (n=186) (n=34)
Analyzed Analyzed Analyzed
(n = 642) (n =522) (n = 898)
TaxAC
(n=2,062)

Blum et al JCO 2017



Alive and Invasive

No.

ABC trials: IDFS

100 B Ean, .
= e 4 7T &
ab)
s
L 60 -
eb)
n
8 40
)
- -==TC: 2,094 Pts, 220 events, 4-yr survival 88.2% 0

20 ~ TaxAC: 2,062 Pts, 179 events, 4-yr survival 90.7% A 2, 5 /0
HR, 1.23 (95% CI, 1.01 to 1.50) P= .04
I 1 1 I I 1 1
0 1 2 3 4 5 6 7
Time From Random Assignment (years)

at risk:

TC 2,094 2,005 1599 1,014 856 591 358 136
TaxAC 2,062 1,965 1,575 1,007 847 565 316 132

Blum et al JCO 2017



Forest plots of IDFS by stratification variables

Events
TC TaxAC HR 95% CI Interaction P HR
Protocol
USOR 06-090 98 72 1.31 0.97t0 1.78 +——
B-46/07132 71 54 1.34 0.941t0 1.91 0.57 G
B-49 51 53 1.00 0.68to 1.48 L
Hormone
Negative 96 69 1.42 1.04 to 1.94 i
Positive 124 110  1.12 0.86t0 1.45 028 —Hi—
No. nodes
0 74 66 1.03 0.74to 1.44 -
1-3 81 67 1.27 0.92t0 1.76 ]
4-9 40 29 1.38 0.851t0 2.22 0.15 =
>10 25 17 1.69 0.89t0 3.19 = >
Overall 220 179  1.23 1.01to 1.50

0.5 1.0 15 2.0 25 3.0
Favors TC Favors TaxAC
Blum et al JCO 2017



The role of 5-FU in the adjuvant setting

— 5FU has been a component of adjuvant chemo since the
development of CMF

— 2x2 dESIgn: > di] FEC- Paclitaxel
> dd EC-Paclitaxel
> 3-weekly EC-Paclitaxel

N=2091

Operable N+
EBC

— Primary endpoint: DFS

Del Mastro et al, Lancet 2015



5-FU: NO improved outcome

Toxicity increased

5-year DFS 5-year OS Toxicity
5FU vs no 5FU 78% vs 79% 91% vs 92% More G3-4
neutropenia, fever,
(HR, 95% Cl, (1.06, 0.89-1.25; (1.16, 0.91-1.46; nausea and vomiting
p-value) p=0.561) p=0.234) with 5FU

So why are we still using it?

Del Mastro et al, Lancet 2015



Selection of optimal adjuvant
chemotherapy

* In patients who can tolerate it, use of a regimen containing anthracycline-taxane is
considered the optimal strategy for adjuvant chemotherapy, particularly for
patients deemed to be at high risk.

Denduluri N JCO 2016



Adding capecitabine in TNBC?

910 HER2- pts with RD and N+ after neoadjuvant chemotherapy

Probability of Disease-free Survival

No. at Risk
Capecitabine
Control

C Disease-free Survival among Patients with Triple-Negative Disease

1.0— \
0.8+ ;
Capecitabine
0.6
Control
0.4
0.24 Hazard ratio for recurrence,
second cancer, or death, 0.58
95% ClI, 0.39-0.87
00 T T T I I
0 1 2 3 4 5
Years since Randomization
139 109 96 76 42 11
147 95 84 69 47 6

Probability of Overall Survival

No. at Risk
Capecitabine
Control

D Overall Survival among Patients with Triple-Negative Disease
Capecitabine
Control
Hazard ratio for death, 0.52
95% Cl, 0.30-0.90
00 T T T ) I
0 1 2 3 - 5
Years since Randomization
139 124 116 91 50 11
147 125 108 82 52

1.0+

0.8

0.6+

0.4+

0.2+

Masuda, et al. NEJM 2017
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Trastuzumab + chemotherapy

aty
g, R | wP x 12
n [ Testzumap |
/2]
100 =
L TCIinical need for improvement
=< 80 713.7%
2 I
: !
» 9“1 overall benefit by «add- 62.2%
98’ on» strategy with:
w404 Anthracyclines
Q
@ Taxanes
0 204 Trastuzumab
=) +/- Endocrine Therapy

| 1 | ' U T I I 1 |

0o 1 2 3 4 5 6 7 8 9 10
Time Since Random Assignment (years)

No. at risk
AC-TH 2,028 1,959 1,848 1,747 1,675 1,611 1,514 1,293 910 619 350
AC-»T 2018 1,887 1,689 1529 1,423 1,329 1,232 1,027 705 4439 255

Perez EA JCO 2014



Esclation attempts

100 <=
= \I Clinical need for improvement
o
- 80 - 73.7%
2 I
>
S 604
7 ‘ 62.2%
e HR, 0.60; 95% CI, 0.53 t0 0.68
e P<.001
+ 40 1
o Pertuzumab?
©

J inib?

AL Lapatinib?
o Neratinib?

Time Since Random Assignment (years)

No. at risk
AC-TH 2,028 1959 1,848 1,747 1,675 1,611 1514 1,293 910 619 350
AC-»T 2018 1,887 1,689 1529 1,423 1,329 1,232 1,027 705 449 255

Perez EA JCO 2014



APHINITY trial

(- ks Chemotherapy* + trastuzumab
Central + pertuzumab
confirmation
of HER2 status
(N = 4805) Chemotherapy* + trastuzumab
_ ¥ + placebo
< > < >

Randomisation and treatment
within 8 weeks of surgery

Anti-HER2 therapy for a total of 1 year (52 weeks)
(concurrent with start of taxane)
Radiotherapy and/or endocrine therapy may be
started at the end of adjuvant chemotherapy

*A number of standard anthracycline-taxane-sequences or a non-anthracycline (TCH) regimen were allowed

von Minckwitz G et al, NEJM 2017



Invasive disease-free survival (%)

No. at Risk
Pertuzumab 2400

Placebo

APHINITY trial: ITT IDFS

100 98 6% 96.4% 94 1% 92.3%
H
804 98 8% 95.7% 93.2% 90.6%
60
40+
— Pertuzumab, 171 events Number needed to treat: 112
20 = Placebo, 210 events
Stratified hazard ratio, 0.81 (95% CI, 0.66-1.00)
p=0.045
0 | J | J | U ) 1
0 6 12 18 24 30 36 42 48
Months
2309 2275 2236 2199 2153 2101 1687 879
2404 2335 2312 2274 2215 2168 2108 1674 866

von Minckwitz G et al, NEJM 2017



IDFS

Who may derive more benefit from
adjuvant pertuzumab?

N+ subgroup HR- subgroup
(n =3005) (n=1722)

1 year 1 year
1.0 2 years 3 years 4 years 1.0 2 years 3 years 4 years
98.1% e 28.1% 96.2%
98.2% o3 7o 92.0% 89.9% 97.9% P 92.8% 91.0%
E 0.8 - 17 90.2% 86.7% E 0.8 - 91.2% 88.7%
“ -
: :
o 0.6 - o 0.6-
>
() v o
c c
o — Placebo— a o Pertuzumab- Placebo-
+ 0.4 + 0.4 - trastuzumab trastuzumab
o trastuzumab trastuzumab o (n = 864) (n = 858)
g— (n=1503) (n = 1502) g—
b = Events, n (%) 71 (8.2) 91 (10.6)
Q 024 Events,n (%) 139 (9.2) 181 (12.1) o 024
- — - Unstratified HR (95% Cl) 0.76 (0.56, 1.04)
Unstratified HR (95% Cl) 0.77 (0.62, 0.96)
— Descriptive p value 0.085
Descriptive p value 0.02
0.0 | | | | | | | | 0.0 | | | | | | | |
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Time (months) Time (months)

von Minckwitz G et al, NEJM 2017



Neratinib in high risk early BC?

3-year iDFS analysis (ITT: n=2840)

..\:;_I :k“' :
- : [ 188.6%
S | ;
§ : ;
: : :
a ] : 1
g | : I :
& Two-sided *Pvalue = 0.023 ) t :
@ | | :
g 604  HR(95%CI)=D.74(0.56-096) | : :
| L} 1
3 : ! : -
50 | | i~ Neratinib !
| | !
! ) i~ Placebo !
. : : :

1 T
12 18 24 30 36 42 48
Months after randomization

=
o 4—AN\—1

No. at risk
Neratinib 1420 1302 1247 1196 1007 783 761 710 600
Placebo 1420 1350 1287 1223 1075 856 a2 m 641

Chan A SABCS 2015



Who may derive more benefit from neratinib?

3-year iDFS analysis:
ormone receptor status

Hormone receptor-positive Hormone receptor-negative
100 - - . 280 o | | BA ! 1
- | Ja4 | q | I ]
1 \ | =4 | oy 92.5 ! )
“ : T — ) L 190.6% |
R ! | | —— 189.5%
91.5% ; P e e b
. : : Erramates : 0 e
* 1 | | [ 2 [ ' ! '
S 1 | . | b \ 1 ]
7 %9 1 | | =: 301 ) ' '
>
: | . | 5 years || : : | ° years ||
- | | | ] | !
70 "0 0
; | | A4.4% || : | [ A0% |
g Two-sided ‘P:vaiue 0,003 : : : % Two-sided *Pivalue = 0.938 : - :
" \
g 509 W {95k cl)=10.57 (0.39-0.82), : : § 504 HR(95% 1) =)0.98 (0.67-1.8) " :
o 1 | | | 8 ' 1 1 |
| 1 : | | | : 1
1
504 : - |~ Naratinib 50+ - A )~ Neratinid,
’ ; : | == Placebo | ’ : : == Placebo |
T | | | | 1 ] ! 1 |
0 r T T L) Ll 1 A J L) 0 T L) U L\ \J T L L < |
0 6 12 18 24 30 3% 42 48 0 6 12 18 24 3 ¥ &£ 48
Months after randomization Months after randomization
No. at risk No, at risk
Neratinlb 816 746 710 682 581 454 445 418 353 Neratinib 604 556 537 514 426 329 316 292 247
Placebo g1s 745 708 617 494 472 445 367 Placebo 605 573 542 Si4 458 362 350 328 274

Martin M ESMO 2017






* HER2-positive
* ER+ or ER-

* Node-negative
tumour £3 cm

s a
N =406

N J

e A
Primary endpoint:
IDFS

o J

Paclitaxel (80 mg/m?) + Herceptin
(2 mg/kg) x 12 weeks (gqlw)

g3w doses of Herceptin (6 mg/kg) x 13

Total 18 cycles of Herceptin

Disease-free Survival

0.8

Probability
o
on

1

o
T

De-escalation attempts: APT trial

/

Overall IDFS at \
3 years: 98.7%
(95% Cl = 97.6, 99.8)

7 years: 93.3%
(95% Cl =90.4, 96.2) /

No. at Risk 406

12

390

24 36 48 60 72
Month

385 366 193 67 5

Tolaney SM et al. N Engl J Med 2015



Is medicine art or science?

“If it were not for the great variability among individuals,
medicine might have well been a science and not an art”

Sir William Osler (1849 —1919)
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