2014 San Antonio Breast Cancer
Symposium Review

HER2-Positive Disease
01-10-2015

Elisavet Paplomata, MD
Assistant Professor
Hematology & Medical Oncology
Emory University Winship Cancer Institute



S6-01 Phase 3, randomized, double-blind,
placebo-controlled multicenter trial of daily
everolimus plus weekly trastuzumab and

paclitaxel as first-line therapy in women with
HER2+ advanced breast cancer: BOLERO-1



S6-01 Everolimus + trastuzumab + paclitaxel as
1st-line tx in HER2+ MBC: BOLERO-1

e Clinical rationale

— Hyperactivation of the PI3K/AKT/mTOR pathway
can lead to resistance to HER2-targeted therapies

— Everolimus, an mTOR inhibitor, has activity in
HER2+ advanced BC in preclinical and clinical
studies

Hurvitz, et al. SABCS 2014



S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Antonia Breast Cancer Symposium - Dec=mber 9-13, 2014

BOLERO-1/TRIO 019: Study Design

N =719

Locally advanced or metastatic
HERZ+ breast cancer

Mo prior therapy for advanced or

metastatic disease (except

endocrine therapy) Ra"d;’;"ize'd

Prior (neo)adjuvant TRAS and/or :

chemotherapy allowed?

Stratification factors:
= Prior nec/adjuvant TRAS
« \isceral metastases

Measurable disease or presence of
bone lesions (lytic or mixed)

« Primary: PFS (investigator-assessed) - Secondary:

Therapy until disease progression
or intolarable toxicity®

= Owverall population and = OS5, ORR, CBER, Time to response, Safety, Duration of
* HR- subpopulation response

=g progression or intolerabls tosicity

This praseriatian s the intelacisal property af the autharipressntsr ct tham at shursiisi@mednet ucla ady for pamission o reprint andior distrioete.

To prospectively validate hypothesis of differential efficacy of everolimus in ER-negative ds,
study amended 3/2014 to include PFS in ER-negative subpopulation as 2" primary objective



S$6-01 Everolimus + trastuzumab +
paclitaxel as 1st-line tx in HER2+ MBC:
BOLERO-1

San Anicnia Breast Cancer Symposium - Decosmber 3-13, 3014

BOLERO-1/TRIO 019: Patient Disposition

Full Population HR— subpopulation

Disposition/Reason

Randomized
Treated

Protocol therapy ongoing

Study discontinued due to

Administrative problems
Death

Protocol deviation

Lost to follow-up
Abnormal test results

oo = 0wk
OO0O0O0N Wk

fact them at shurviiz@mednet wcla ady for pamission o reprint andior distribete.

Hurvitz, et al. SABCS 2014



S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Amionia Breast Cancer Symposium - Decsmber 9-13, 2014

BOLERO-1/TRIO 019: Baseline Characteristics

Full Population HR—-subpopulation

Characteristic

Median age, yvears (range) 54 (23 - BG) 53 (24 - B2)

Race
Caucasian 45
Asian 41 46
Black 5 5 3]
Mative Amercan 1 ] Q
Other 8 11

ECOG performance status
0 58 63
1 42

Extent of disease at study entry
Locally advanced disease 7
Metastatic disease 93

Hormone recaeptor status
HR+ (ER+ and/or PgR+) o7 o
HR— {ER- and PgR-}) 43 43 100

Visceral involvemeant TO 71 G5
Lung 45 43 43
Liver ar 45 33
Lung and liver 15 21 14

Bone involvemeant i 49 33

EVE, Evaralbmus; HR, harmane recaeptor, PAZ, Paclitaxal; FEC, Placeho; TRAS, Trasivgumab

This praseriastan = the intslsciual property aof ths autharipressntsr. Comact tham at shurris@mednet wcla edy for parmissicn 1o reprint andior disiriBute.

Hurvitz, et al. SABCS 2014




S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Anicnia Breast Cancer Symposium - Decsmbier 9-13, 2014

BOLERO-1/TRIO 019: Prior Antineoplastic Therapy

Full Population HR— subpopulation

Characteristic

(Meo)adjuvant trastuzumab

(Meo)adjuvant chemotherapy
Any taxane
Anthracyclines
Other chemotherapy

Harmonal therapy for HR+ disease
(Meoladjuvant
Metastatic only
Both (Neo)adjuvant and metastatic

Radiotherapy

Surgery

EVE, Everalimus: HR, karmane recepton. PAS, Paditasel; PBCQ, Placeho: TRAS, Trastsumak:

This. praseristan & the intsbaciual property af the autharipressntsr. Comact tham at shursitzi@mednet ucla eds for pamission 1o reprint andior distrioues.

Hurvitz, et al. SABCS 2014




S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

n Astomso Breast Cancer Symposim — December 3-13 2014

BOLERO-1/TRIO 019: PFS Full Population

(Investigator-assessment)

00%
! 1 "% Hazard Ratio = 0.89; 95% Cl [0.73, 1.08]
' Log rank p value = 0.1166

Median PF$
Everolimus: months; 95% Cl [14.55, 17.91] (n/N = 271/480)
Placebo: 14.43 months; 95% CI [12.29, 17.08] (n/N = 154/239)

Censoring times
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0 12 14 16 18 20 22 24 268 28 30 32 34 38 40 42 44 48 48 SO
Time (months)

No. of patients still at nsk

Everolimus 480 416 365 324 289 260 217178 151130122 10T 94 B0 72 63 58 48 42 35 26 21 17 13 10 §
Placebo 239221199166 144 123 106 91 80 69 53 47T 43 )8 J6 36 J1 24 17 16 12 9 7 & 4 3

- One-sided p-value is obtained from the log-rank test stratified by prior use of trastuzumab (Y/N) and Visceral metastasis (Y/N) from IWRS.

Hurvitz, et al. SABCS 2014



S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Antceso Breast Cancer Symposism - December S

BOLERO-1/TRIO 019: PFS HR- Subpopulation

(Investigator Assessment)

100% =

, L_\,_L Hazard Ratio = 0.66; 95% CI [0.48, 0.91]

1 W, Log rank p value = 0.0049
80% Median PFS

Everolimus: months; 95% Ci [14.95.24.08] (/N = §7/208)

Placebo: 13.08 months; 95% CI [10.05,16.56] (n/N = 66/103)

Censoring times

£
-
"
8
<]
g
o

0 2 4 6 ® 10 12 14 16 18 20 22 24 26 28 J0 32 34 36 38 40 42 44 45 48 50 52
Time (months)
No. of patients still at risk

Everolimus 208 183166 151 1J8 125 100 84 73 64 62 55 49 40 35 32 30 24 21 19 15
Placebo 103 96 83 68 58 49 43 J4 32 28 24 21 20 19 19 19 977 W3 7 & §

- One-sided p-value is obtained from the log-rank test stratified by prior use of trastuzumab (Y/N) and Visceral metastasis (Y/N) from IWRS

T 7 5§ 2 1 1
4 2 1 1 0 0 0 o

« Sensitivity analysis without censoring patients at the start of new antineoplastic therapy
« Median PFS and » HR=0.66[0.48, 0.9], p=0.0043

Hurvitz, et al. SABCS 2014



S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Anicnia Breast Cancer Symposium - Decamber 9-13, 2014

BOLERO-1/TRIO 019: PFS Full Population

(Central Assessment)

Hazard Ratio = 0.86; 95% CI [0.68, 1.09]

Median PFS
——  Ewerolimus: 20.37 months; 95% CI [16.56. 23.95] (n/N = 196/480)
—_— Placebo: 18.30 months; 95% CI [14.55, 20.44] (n/N = 113/239)

Censoring times

e
ol l-‘.

e
£
B
=]
=
2
o

SO T VAT T N O T T T Y T I T O T O N T T T T 0 |

e
#

——————
310121416152022242523303234353540424445455D52545'E

Tirme [mnnlhs]

MNo. of patients still at risk
Everolimus 480 406 352 309 281 252 208 168 140123 117 100 84 74 68 57 50 40 35 31 24 18 15
Placebo 239 212189 158 138 120 57 82 T3 63 53 46 43 38 35 35 29 23 17 14 10 8 6

This praserniatan i the intabaciual property af the autharipresenter. Comact tham at shurvitz@mednet wcla edy for pamission to reprink andior distribste.

Hurvitz, et al. SABCS 2014




S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Aniocnia Breast Cancer Symposium - December 9-13, 2014

BOLERO-1/TRIO 019: PFS HR— Subpopulation

(Central Assessment)

Hazard Ratio = 0.61; 95% CI [0.42, 0.87]

Log rank p value = 0.0030

Median PES

Everolimus: 23.06 months; 95% Cl [20.07, 38.70] (n/N = 74/208)
Placebo: 14 82 months; 95% CI [11.04, 20.44] (/N = 55/103)

Censoring times
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o

TN W O T Y O N I O S O [ O O M O O |

T L] T ¥ T ¥ T
14 16 132022 24 26 28 30 32 34 36 384&42“45 48 50 525-15-5
Time {months)

Mo, of patients still at risk

Everclimus 208 174 156 139 131 118 96 78 65 60 57 49 42 36 34 30 268 22 20 18 15 110 9
Placebo 103 93 81 63 55 46 3% 31 30 27 25 21 20 19 19 19 15 12 &6 4 2 2 1

This praseriafan = the inbsBsciual property af the author/pressntsr. Conmtact tham at shunris@mednet.ucla, ady for parmission o reprint andior distribute.

Hurvitz, et al. SABCS 2014




S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Ancnia Breast Cancer Symposium - Decamber 9-13, 2014

BOLERO-1/TRIO 019: Response Rates

Full Population HR- subpopulation

Response rates,
% [95% CI]

67.1 H— 70.9 _
[62.7 - 71.3] . [66.5-79.0] [61.1-79.4] 04085
75.8 78.8 796

s . . 0.6382
[71.7-79.6] [75.6-859] 2.7-842] [70.5—86.9]

Hurvitz, et al. SABCS 2014



S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Amicnia Breast Cancer Syrmposium, Decombier 9-13, 2014

BOLERO-1/TRIO 019: Most Frequent Adverse Events

(Safety set) [> 25% in everolimus arm]

PBO + TRAS + PAC
(N =ﬁm.'lr

AE/Grade ; _
| Grade3 Grade4  Any | Grade3 Grade4

Non-hematologic
Stomatitis
Diarrhea 57
Alopecia 47
Rash 40
Cough 40
Pyrexia 39
Fatigue 35
Epistaxis 33
Peripheral edema 33
Mausea 33
Peripheral neuropathy 29
Headache 28
Yomiting 26
Pneumonitis™ 16

Hematologic

MNeutropenia 38 21

Anemia 31 )

“AF of dirical fmporance

EVE, Evaralmus, HRE, karmons receplon, PAC, Padilaxel; FEO, Placstbo, TRAS, Trasiusumsb

This praseriation &= the intelsciual property af the auihoripresesntsr. Cormact tham at shursit@mednet wcla eds for pamission o reprint andior distribote.

32
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S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

ia Breast Cancer Symposium = Decsmber 3-13, 2014

BOLERO-1/TRIO 019: Fatal Events (Safety Set)

At cutoff, 263 deaths in full population (~60% of 438 events for final analysis)

FuII Population

Characteristic ms * TRAS +
Fﬁﬁ PA@C
B 0 || o o

All deaths

On-treatment deaths

Due to disease progression

Due to AE
Prneumaonitis
Pulmonary embolism
Respiratory failure
Pulmonary edema
Pneumonia
Cardio-respiratory arrest
Sepsis
Fall
Diabetes
Cerebrovascular accident

J
-]

il
o ol fte
o

ol = |

erlafian s the inbebeciual property af the auihar'p

Hurvitz, et al. SABCS 2014



S6-01 Everolimus + trastuzumab + paclitaxel
as 1st-line tx in HER2+ MBC: BOLERO-1

San Anionia Breast Cancer Symposium - Decsmber 9-13, 2014

BOLERO-1/TRIO 019: Fatal Events (Safety Set)

= All but one on-treatment deaths due to AEs occurred within 15 mo from
recruitment start

— May be associated with lack of experience in managing AEs of everolimus
when combined with chemotherapy

» Higher rate of on-treatment deaths in regions with limited experience with
everolimus

— Some cases, protocol defined AE management guidelines not followed
— IDMC sent communication to investigators regarding management of AEs

Only one additional on-treatment death due to AE was reported subsequently

Proactive monitoring and early management of AEs is necessary
in patients receiving everolimus in combination with
chemotherapy

This praseriafian = the intsbsclual property af the autharipressnisr. Comact tham at shurvils@mednet wcla ady for parmissicn o reprint andior disiributs.

Hurvitz, et al. SABCS 2014




Conclusions BOLERO-1

* Primary objective of PFS was not met

— P=0.0049 however this did not meet prespecified
significance threshold of 0.0044
o Safety profile c/w previously reported results

 Higher rate of AE-related on-treatment deaths
(3.6% vs 0% with placebo)

— All but one AE-related on-treatment death occurred
within 15 mos of study start

— Proactive monitoring and early management of AEs is
critical

Hurvitz, et al. SABCS 2014



S6-02 TBCRC023: A randomized multicenter
phase Il neoadjuvant trial of lapatinib plus
trastuzumab, with endocrine therapy and

without chemotherapy, for 12 vs. 24 weeks in
patients with HER2 overexpressing breast
cancer



S6-02 Lapatinib + trastuzumab +
endocrine therapy and no
chemotherapy

Targeting HER2 Pathway

Trastuzumab AN
HER2 ge'

PI3K/AKT
Ras/MEK/MAPK
(STAT)

Proliferation
Migration
Differentiation
Apoptosis

Arpino et al, JINCI 2007
Rimawi et al, CCR 2011

Rimawi, et al on behalf of TBCRC



S6-02 Lapatinib + trastuzumab +
endocrine therapy and no chemotherapy

TBCRC 006

Stage
1n/um
HER2+
Breast

Lapatinib + Trastuzumab
(+Estrogen Deprivation if ER+) Surgery
12 weeks

Path CR '
(ypTy.) Residual CA< 1cm

Total 17 (27%) 14 (22%)
ER + 8 (21%) 13 (33%)
ER - 9 (36%) 1 (4%)

Rimawi et al, JCO 2013

Rimawi, et al on behalf of TBCRC



S6-02 Lapatinib + trastuzumab +
endocrine therapy and no chemotherapy

TBCRCO023 Schema

1:2 Lapatinib + Trastuzumab
randomization (+Estrogen Deprivation if ER+)cc

HER2+
Breast
Cancer

Hypothesis: Longer treatment with anti-HER2 therapy and endocrine therapy in ER+
HER2+ breast cancer would result in higher pCR rate



S6-02 Lapatinib + trastuzumab + endocrine
therapy and no chemotherapy

e Primary endpoint: pCR in breast (yoT,..yoN,)

— 88-96 patients needed to detect increase in pCR from 27%
to 45%, with power of 85% and type | error of 10%

e Secondary endpoints:
— Safety/tolerability

— Time to 15t recurrence
— OS

e Study arms not powered to be directly comparable
e Eligibility:
e HER2-positive breast cancer with primary tumor > 2cm

Rimawi, et al on behalf of TBCRC



S6-02 Lapatinib + trastuzumab + endocrine
therapy and no chemotherapy

Study Flow Diagram

Randomized
1:2
(n =94)

[ |

12-Week 24-Week
323 patients 61 patients

I I

| 1 | |

Completed Tx: Bisconkitied Tx: Completed Tx:
31 patients - Progression: 1 (3%) 47 patients - Progression: 7 (11%)

- Toxicity: 1: (3%) - Toxicity: 3 (5%)

- Withdrew : 0 (0%) (772) - Withdrew: 4 (7%6)

Discontinued Tx:

(9426)

Rimawi, et al on behalf of TBCRC



S6-02 Lapatinib + trastuzumab +
endocrine therapy and no chemotherapy

e Demographics:
— Median age 51 (23-80); 55% postmenopausal
— Median tumor size 5 cm; 70% Stage Il; 29% Stage ||
— 66% ER-positive; 32% ER-negative
e Toxicity:
— 12 week:

e 3% anemia
e 3% renal calculi

— 24 week:
e 9% elevated LFTs
e 2% diarrhea
e 2% mucositis

Rimawi, et al on behalf of TBCRC



S6-02 Lapatinib + trastuzumab +
endocrine therapy and no chemotherapy

Pathologic Response

Path CR 12 weeks | 24 weeks

(YPTo.is) (n=33) (n=61)
Overall 4 (12%) 17 (28%)
ER-positive 2 (9%) 13 (33%)
ER-negative 2 (20% 4 (18%

Rimawi, et al on behalf of TBCRC



S6-02 Lapatinib + trastuzumab + endocrine
therapy and no chemotherapy

Pathologic Response

12 weeks 24 weeks 12 weeks 24 weeks
ER-pos ER-pos ER-neg ER-neg

Rimawi, et al on behalf of TBCRC



Conclusions

 The trial did not meet its primary endpoint
due to lower than anticipated pCR in both
arms

 Twofold numeric increase in pCR for 24 weeks;
threefold if ER-positive
— First trial to show that longer treatment with dual
anti-HER therapy in combination with endocrine

therapy leads to increase in pCR rate in
ER+/HER2+ breast cancer

Rimawi, et al on behalf of TBCRC



$3-05 Intrinsic subtypes, PIK3CA mutation, and
the degree of benefit from adjuvant
trastuzumab in NSABP trial B-31



S3-05 Intrinsic Subtypes, PIK3CA mutation
and degree of benefit from adjuvant
trastuzumab in NSABP B-31

Many HER2 positive tumors are classified as other intrinsic subtypes and many
HER2 negative tumors are classified as HER2 Enriched subtype by PAMS50
(TCGA, Nature 2012 and Prat et al, JNCI 2014)

- | " | FAMSBD P=0.001
ul | H ‘ "”ﬂl ER P<0.001
[{1]]] I ] 1] [l RN A PR Wf”

‘ITIII II--l--_II W R |IIII I

Il ; ||IH |I||||I|IIII|+|II\III ”ﬂ Hl ﬂlllﬂl | ||| Il II Ih‘l

TP=0. om
| N P=0.01

|||| IIHII LT

b AP P‘J P DDO1
WAP2K4 P=0.02

c¢HER2+
n =468 HER2 Enriched

- = _ subtype
Basal-like M 4 :
HER2-enriched 3U.aYT 18.2% v
Luminal A W il 4%
Luminal B ¢ w

Pogue-Gelle, et al. SABCS 2014




S3-05 Intrinsic Subtypes, PIK3CA mutation
and degree of benefit from adjuvant
trastuzumab in NSABP B-31

HER2

v

PIK3CA b= PTEN

\

AKT

1

Apoptosis

Pogue-Gelle, et al. SABCS 2014



S$3-05 Intrinsic Subtypes, PIK3CA mutation

and degree of benefit from adjuvant
trastuzumab in NSABP B-31

e Hypothesis:

— Patients with HER2-positive breast cancer that are
non-HER2E intrinsic subtype or PIK3CA hotspot
mutation did not benefit from trastuzumab added
to adjuvant chemotherapy

Pogue-Gelle, et al. SABCS 2014



S3-05 Intrinsic Subtypes, PIK3CA mutation
and degree of benefit from adjuvant
trastuzumab in NSABP B-31

Patient Cohort

Patients assessed for eligibility (N=2130)

Patie
consentin

Cases insufficiant
archived tumor block (n=191)

Randamily selectad cas (n=800%)

Insufficient RNA or failed 2

Cases usad for PAMSO and
8-gene predictive model (n=1579%)

Validaiton set for 8-gene model {n=99 Cases with successful
PIK3CA mutation assay [n=672%)

retracted consent in 2012 after work of Pogue-Geile et al. had been completed.

Pogue-Gelle, et al. SABCS 2014



S3-05 Intrinsic Subtypes, PIK3CA mutation
and degree of benefit from adjuvant
trastuzumab in NSABP B-31

B-31 {N=15?3}
5% 7% s e s
P W Basal-like negative (n=

B HER2-enriched
Luminal A
a7% M Luminal B

B Normal-like

ER negative (N=737) ER positive (N=841)
: i o

205 B% 13% 2% T 1%
= pu——

Pogue-Gelle, et al. SABCS 2014



Trastuzumab Benefit based on PAMS50
intrinsic subtypes

HERZ2 Enrich

HR 0.44 (95% CI 0.34-0.58)
p<0.001
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Pogue-Gelle, et al. SABCS 2014




Trastuzumab Benefit based on PAMS50
intrinsic subtypes (cont)

Luminal A

[ HR 0.42 (95% CI 0.28-0.63)
- p<0.001
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Pogue-Gelle, et al. SABCS 2014



Trastuzumab Benefit based on PAMS50
intrinsic subtypes (cont)

Luminal B

[ HR 0.62 (95% CI 0.37-1.04)
- p=0.072
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Trastuzumab Benefit based on PAMS50
intrinsic subtypes (cont)

[ HR 0.43 (95% CI 0.20-0.93)
" p=0.033
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Trastuzumab Benefit based on PAMS50
intrinsic subtypes (cont)

Normal

iACTH"

oo
o
T T T

__ HR 0.45 (95% C1 0.17-1.21)
- P=0.114

=]
o~
—
©
=
Fa
=3
)]
QO
@
—_
L
b
wn
o
@
o
(]
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Trastuzumab Benefit based on PAMS50
intrinsic subtypes (cont)

HERZ Enrich Mon HERZ2 Enrich

Pogue-Gelle, et al. SABCS 2014



S3-05 Intrinsic Subtypes, PIK3CA mutation
and degree of benefit from adjuvant
trastuzumab in NSABP B-31

PAMS50 RORP and RORS

RORF Kedium

Digasze Frea Surdval (%)

Fres Survival |
aage Fres Survival (%)

T

I

L

=

k3

m

3

[ =




S3-05 Intrinsic Subtypes, PIK3CA mutation
and degree of benefit from adjuvant
trastuzumab in NSABP B-31

Association between Intrinsic Subtypes
and HER2, ER, and 8-gene predictive signature

Ogenes I
PAMGO

_ | B8
HERZ® T 2 11 1 T 11 A0 110 A0 10 ]
ER |- | FESITCE | ENE I D | | | B U ERVEE CORE EMEREL 00T D00

B-gana FPAMED Chinacal HLR2 (533

B Low B Rasalliks Megatve Megative
Med = HER? Enriched = Positive = Positive
W High Lurmirsal A
B Luminal B
| Noamal lika

8-gene predictive model validation set
(Pogue-Geile et al, JNCI 2013)

[T R =Ty

e
— ACTH
e, TR

: group 1 (n=100) ACTH : group 2 (n=449) AT :.| Eroup3 {_r'r:-ﬂzl'w—-—-ﬁ---
: | HR 1.58 (0.67-3.69) i 3 HR 0.60{0.41-0.89) : o HR 0.28(0.20-0.41)
" p=0.29 " p=0.011 ‘| p<.0001

Interaction p=0.0002




S$3-05 Intrinsic Subtypes, PIK3CA

mutation and degree of benefit from
adjuvant trastuzumab in NSABP B-31

8-gene predictive model was the only significant predictive marker

Pogue-Gelle, et al. SABCS 2014



NSABP B-47

Testing of trastuzumab as a cancer stem cell therapy

HER2 low

=

Chemotherapy Chemotherapy
plus
Trastuzumab




Conclusions

e PAMS5O0 intrinsic subtype or PIK3CA mutation
failed to identify subgroups that did not
benefit from trastuzumab

e Support the on-going clinical trial to test
efficacy of trastuzumab in HER2-negative
patients (B-47)

Pogue-Gelle, et al. SABCS 2014



S1-06 Stromal tumor-infiltrating
lymphocytes(S-TILs): In the alliance
N9831 trial S-TiLs are associated with
chemotherapy benefit but not
associated with trastuzumab benefit



Background

e Str-TILs have been reported to be prognostic
iIn TNBC

* FinHer trial concluded that higher levels of Str-

TILs are associated with higher trastuzumab
benefit

Perez, et al. SABCS 2014



San Asdosio Breast Cancer Symposium  December 513 2814

N9831 Trial Incorporating
* Trastuzumab in Adjuvant Therapy

ArmA
HER?2 positive Arm B
(FISH ratio 22
or n
IHC 3+ >10%)
Arm C

=AC (doxorubicin/cych. -hosphamide 60/600 mg/m? q3w x 4)
=T (paclitaxel 80 mg/m?/wk x 12)
=H (trastuzumab 4 mg/kg loading + 2 mg/kg/wk x 51)

Perez, et al. SABCS 2014



Methods

Str-TILS defined as
% tumor stroma that contains lymphocytic
infiltrate
LI around DCIS, biopsy sites, areas of necrosis, and
benign lobules were not scored
> 60% Str-TILs classified as “lymphocyte
predominant breast cancer” (LPBC)

Patients assessed
489 Arm A chemo and 456 Arm C chemo with
trastuzumab
54% hormone receptor positive
14% node negative disease

Perez, et al. SABCS 2014




Clinical outcome: similar RFS in 2
groups

Perez, et al. SABCS 2014



Distribution of Str-TILs

| e [ e | e | psie
N=489 N=456

Str-TIL decile, n (%)
0-9%

10-19%

20-29%

30-39%

40-49%

50-59%

60-69%

70-79%

80-89%

90-100%

LP group, n (%)
LP: 2 60% Str-TIL
Non-LP: < 60% Str-TIL

318 (33.7%) 171 (35.0%) 147 (32.2%)

236 (25.0%) 126 (25.8%) 110 (24.1%)

139 (14.7%) 65 (13.3%) 74 (16.2%)
69 (7.3%) 27 (5.5%) 42 (9.2%)
45 (4.8%) 28 (5.7%) 17 (3.7%)
44 (4.7%) 24 (4.9% 20 (4.4%
39 (4.1%) 17 (3.5%) 22 (4.8%)
29 (3.1%) 17 (3.5%) 12 (2.6%)
17 (1.8%) 10 (2.0%) 7 (1.5%)
9 (1.0%) 4 (0.8) ' 5(1.1%)

94 (9.9%) 48 (9.8%) 46 (10.1%)
851 (90.1%) 441 (90.2%)) 410 (89.9%)

Perez, et al. SABCS 2014



Examples of scoring

<60% Str-TILS 2 60% Str-TILS (LPBC)

Perez, et al. SABCS 2014



LPBC association with RFS: by
treatment arm

Arm A (chemo) Arm C (chemo + tras)

Perez, et al. SABCS 2014



Treatment association with RFS: by
LPBC status

Perez, et al. SABCS 2014



Conclusions

* Increasing % of Str-TlLs correlate with benefit
to chemotherapy while the addition of
trastuzumab is not as clear in LPBC

Perez, et al. SABCS 2014



S3-06 Mutational analysis of CALGB
40601 (Alliance), a neoadjuvant phase
Il trial of weekly paclitaxel (T) and
trastuzumab (H) with or without
lapatinib (L) for HER2-positive breast
cancer



CALGB 40601 (Alliance), a neoadjuvant phase lll trial
of weekly paclitaxel (T) and trastuzumab (H) with or
without lapatinib (L) for HER2-positive breast cancer

Research Research
tissue tissue

P wT+H+L x 16wks Y S
U

Clinical R Recommended:
sage i | ° By -
E B > Hx 34 wks

R
~ wT+L x 16wks ) Y

wT= weekly paclitaxel, H= trastuzumab, L= lapatinib

oadeyizmed unc edu for permession 0 repant andor distnbute
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Primary endopoint ASCO 2013

* In-breast pCR to dual therapy (THL) versus single (TH)
— 96% versus 46% (p=0.12)

p=0.12 THLvs TH
(p=0.12THvs TL)

56%

46%

100%
9%
80
70%
60
50%
40%
0%
10%

0%

(n=116) (n=118) (n=62)
Carey et al, ASCO 2013

Hoadley et al. SABCS 2014



PCR by intrinsic subtype All Arms n=265

San Antonio Breast Cancer Symposium, December 8-13, 2014

I PCR by Intrinsic Subtype (All Arms, n=265)

HER2-Enriched (n=82)
# Luminal A (n=80)
Luminal B (n=80)

Other subtypes:

3 Claudin-low (0% pCR)
14 basal-like (36% pCR)
Excluded “normal” (n=6)

QOverall
Carey et al, ASCO 2014

0N 1o repnint and or distnDute
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San Antonio Breast Cancer Symposium, December 9-13, 2014

Somatic mutation detection by integrating
DNA and RNA sequencing Breast cancer

|

Integrated mutations, )
RNA, DNA DNA mutations, st
RNA mutations

Tumor

FlrSLOf—ItS—kmd tOOI DNA ﬁeﬁgencmq

RNA seq A power to detect mutations
— Low tumor cellularity
— Low mutant allele fraction

Outperforms DNA sequencing methods Tumor
(greater sensitivity at same specificity) m s

http://Ibg.med.unc.edu/tools/unceqr/

Wilkerson et al. Nucleic Acids Res 2014
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San Antonio Breast Cancer Symposium, December 9-13, 2014

Comparison with TCGA HER2+ subset

CALGB n=181

5 o,
+ &
TPS3 PIK3ICA MALATT GATA3 E
102 6 17 7

A RBBZ TRPS1 MAP3K1 AKT1 MAP2K4

# samples

TCGA n=83

# samples

TCGA HER2 subset was documented IHC 3+ and/or FISH >2.2

oresertation is the intellectual property of the author/presenter  Contact hoadley@med unc edy for permission to repeint and'or distnbute
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San Antonio Breast Cancer Symposium, December 9-13, 2014

I TP53 Mutations by pCR and Subtype

OR: 3.67 OR: 5.23
. P <0.001 P=0.007

PI|'7I|||

verall HER2 _uminal A minal B Basal-ike Normal-liike Claudin-low
Enriched

Total (n) 51 4 ‘ 5
#TP53 102 ‘ 50 2 2 ‘ 0
{

mutant (56%) (88%) (31%) | (49% (78%) (50%) (0%)

Hoadley et al. SABCS 2014



San Antonio Breast Cancer Symposium, December 9-13, 2014

I PIK3CA Mutations

Basal-like 1(11%)
Claudin-low 0 (0%)
HER2-E 14 (25%)
Luminal A 4 (7%)
Luminal B 16 (31%)

Normal-like 1 (25%)

(47%)
93% of mutations were in exons 9 and 20 Mutant 22 (61%) 14 (39%)

p-value = 0.5

PIK3CA mutation not correlated with pCR

-emtabon is the mellectual property of the author/presentes yrtact hoadeyDmed unc edu for permEssion 10

f-'!r-'\l'" AN of RStNDUte
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Conclusions

e p53 the most mutated gene (56% overall)
P53 mutations associated with pCR

e PIK3CA mutations and other less common
mutations did not correlate with pCR



P4-15-09 Phase 1 study of T-DM1 in HER2-
positive patients with MBC and normal or
reduced hepatic function

 Trastuzumab emtansine (T-DM1), an antibody—drug conjugate of
trastuzumab, a stable linker, and the microtubule inhibitor DM1.
In phase 3 studies of HER2-positive MBC, T-DM1 significantly

increased PFS (EMILIA and TH3RESA) and OS (EMILIA) vs. control
regimens.

e 2-4% of patients treated with T-DM1 - grade >3 increases in

transaminases. No data on PK of T-DM1 in patients with hepatic
impairment.

* International, multicenter, open-label, parallel group, phase 1 PK
study (BO25499/NCT01513083) designed to assess PK of T-DM1
in MBC patients with normal hepatic function and mild or
moderate hepatic impairment

Li, et al. SABCS 2014



P4-15-09 Phase 1 study of trastuzumab
emtansine in HER2-positive patients with
MBC and normal or reduced hepatic function

e Up to 10 patients each with HER2-positive MBC and ECOG PS of 0-2
enrolled in 1 of 3 independent cohorts based on hepatic function per
Child-Pugh criteria:

— normal hepatic function

— mild hepatic impairment (Child-Pugh A)

— moderate hepatic impairment (Child-Pugh B).

— Patients with severe hepatic impairment (Child Pugh C) were ineligible.

e Patients received 3 cycles of T-DM1 3.6 mg/kg Q 3 weeks. After 3
cycles, patients could continue to receive T-DM1 until disease

progression, unmanageable toxicity, or study termination in present
study, or enrollment in extension study (BO25430/TDM4529g).

e PKsamples collected during cycles 1, 2 and 3

Li, et al. SABCS 2014



P4-15-09 Phase 1 study of trastuzumab
emtansine in HER2-positive patients with
MBC and normal or reduced hepatic function

 PK data were fully evaluable for 10 out of 10 patients each in the
normal and mild cohorts and for 6 out of 7 patients in the moderate
cohort.

e Compared with normal cohort, T-DM1 clearance at cycle 1 was ~1.9-
and 3.3-fold faster in the mild and moderate cohorts, respectively.

 Trend of faster clearance less apparent for cycle 3 after repeated
dosing, with similar T-DM1 exposures across the 3 cohorts.

e Plasma concentrations of DM1 and DM1-containing catabolites were
largely comparable across the 3 cohorts.

 No new safety signals were seen relative to the known safety profile
of T-DM1.

Li, et al. SABCS 2014



Conclusions- HER2 positive disease

Trend for faster clearance of T-DM1 at cycle 1 in patients
with mild and moderate hepatic impairment vs. those with
normal hepatic function

— can be partly explained by demographic and pathophysiological
covariates such as tumor burden, albumin, and body weight.

— study’s small sample size could also partly explain the
variability.
Work to better understand the mechanisms for the
observed differences in clearance is ongoing

No increase in the systemic concentration of DM1 was
observed in patients with mild or moderate hepatic
impairment vs. those with normal hepatic function.

No additional safety concerns were observed.

Li, et al. SABCS 2014



Conclusions

The BOLERO-1 study failed to reach it primary endpoint
of improvement of PFS with everolimus with
trastuzumab and chemotherapy in the first line setting

Data from BOLERO-1 validate the observation seen in
BOLERO-3 that treatment effect of EVE differs
depending on HR status

Targeted therapy without chemotherapy may be a
promising strategy in patients with HER2 +/ER + BC

T-DM1 clearance at cycle 1 was faster in the mild and
moderate liver dysfunction cohorts

P53 mutations are associated with pCR rates
The role of LPBC may be worth investigating
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