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Trastuzumab MOA --

; Combination Index Isobologram Analysis
Synergy with

Table 1 Calculated values for the Combination Index as a function of fractional inhibition of SK-BR-3 cell proliferation by a mixture of TSPA

Chemotherapy and rhuMAb HER2
Combination Index Values Parameters

Drug ED30 ED40 ED50 7 D60 ED70 Dm m ¥
= TSPA 66.2 0.81 099
fa 1.2 (fa)l + (fa)é + (fa)l(fa)z rhuMAb HER?2 675.0 ;::1{ 0.15 096
TSPA +rhuMAb HER2 0.52 0.37 0.41 0.49 0.60 27.1 0.59  0.99

(fu)l,z (fu)l (fu)z (fu)l(fu)z Diagnosfs ltl)f combined effect Synergy Synergy Synergy Synergy Synergy e
1

Table 2 Mean combination index values for chemotherapeutic drug/rhuMAb HER2 combinations in vitro
rhuMAb HER2/drug

Drug Dose Range Combination Index

Drug molar ratio () (Mean+s.em.) P value Interaction
TSPA 6.4x107° 8.25-1.06x 10° 0.6740.12 0.0008 Synergy
CDDP 40%x10* 6.5x1071'-1.7x10% 0.56+0.15 0.001 Synergy
VP-16 9.9x10* 26x107"-6.8x10 0.54+0.15 0.0003 Synergy
DOX 98x10 73 2.7x107%-69 1.16+0.18 0.13 Addition
TAX 14x107" 1.8x107%-50x 10" 0.9140.23 0.21 Addition
MTX 33x107" B.Ox107%-2.0x 107" 1.36+0.17 0.21 Addition
Press any key to continue: VBL 1.7 1.6x1074-3.9x 1072 1.09+0.19 0.26 Addition
5-FU 8.8x107° 3.0-7.65x 107 2.8740.51 0.0001 Antagonism
Docetaxel, trastuzumab, combination P values indicate level of significance compared to CI=1.0
1/1‘[1 Carboplatin Cyclophosphamide Vinorelbiqe____
Dose; = Dose ICs[(1 - f)/f] €— Median Effects Principle | scors . o -
—_— BT-474 —— R e
log (f,/f,) = m log (D) - m log (D,) MOAMB.61 N o A
Log( Fa’Fu > MDA-MB-453 HH = i
Combination Index 0 1 21 0 1 2 0 1 2
Doxorubicin Epirubicin
SK-BR-3 i ——
BT-474 —— —— -
MDA-MB-361 —— i M:‘.Il'ﬁllﬂl"'u____? .
Pegram M,...Pietras RJ, MDA-MB-453 ——i — ‘f«’%%e— —
...Slamon DJ, et al. Combination Index 0 1 2 0 1 2
Oncogene 18 Docetaxel Paclitaxel Gemcitabine Pegra m, M D;
’ | | |
[Press any key to continue: 224 1_2251 (1999] SK-BR-3 |_’_| ,,,._.___4 I '—’—: Konecny G E’...
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H . MDA-MB-361 —— [ & ]
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Phenotypic Analysis of erbB2 Conditional
o Knock-out Mouse Myocardium
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Crone SA, et al., Nature Medicine 8: 459-465 (2002). Pegram, et al., J Natl Cancer Inst. 96:759-69 (2004).



Downregulation of ER Expression by HER2

Estradiol/ER binding: 2000 © e N = 894
300 H © 1400
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Combined Receptor Blockade Targeting HER2 and ER

> Oncogene. 1995 Jun 15;10(12):2435-46.

HER-2 tyrosine kinase pathway targets estrogen
receptor and promotes hormone-independent
growth in human breast cancer cells

R J Pietras 1, J Arboleda, D M Reese, N Wongvipat, M D Pegram, L Ramos, C M Gorman,
M G Parker, M X Sliwkowski, D J Slamon

Control E2

Y

Fx ~ MAb+Fx  MADb

p27 = cdk inhibitor = cell cycle arrest = green

Xia W, et al. PNAS. 2006;103(20):7795-800.
(Neal Spector’s lab, Duke)

Cell proliferation with fulvestrant +
lapatinib, compared to either alone?

Fx + lap markedly inhibited the outgrowth
of HER2++/ER+ breast cancer cells.
Simultaneous inhibition of HER2 and ER signaling prevents

the development of acquired resistance to lapatinib
in HER2-overexpressing/ER+ breast cancer cells

DMSO = dimethyl sulfoxide; E2 = estradiol; Fx = fulvestrant; Lap = lapatinib; MAb = anti-HER2 monoclonal antibody.
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Dual targeting of HER2 and HR confirmed to have significant
PFS benefit for MBC patients

TAnDEM trial:
Al £ TRAS in postmenopausal HER2+ / HR+ MBC patients’

1.0 . Tr + —_ alone Hazard
— Events Median PFS 95% CI ratio P
2 87 | 48months | 37(07.0 | 063 |.0016 |
1l § os 0 24monhs 201045 PERTAIN trial:
anti-HER2 g PERT = TRAS + Al in 1L HER2+/HR+ MBC/LABC patients’
Tx T 06
2 100 PERT + TRAS + Alaim  — TRAS + Al am .
3
a | i 90 . (n=129) (n=129)
§ 0.4 b AI+Tras TraS/AI+/'Pert | Events, No. (%) | TasTa) | e2(719)
IE Vs 2 . 4 1L ~ 804 | Median PFS, menths ‘ 16.89 ‘ 15.80
% months PFS anti -HER2 “;j 70 - (95% CI) | (14.09 to 27.66) | (11.04 to 18.56)
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0.9 s i (1120) Progression-Free Survival (months)
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anti-HER2 %'1% 0.7 1 .LRAS‘N - 3159 0063
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2 04 - 5.6:8.311 inhibi ;
28 & VeV Vs eV Al, aromatase inhibitor; HER2, Human Epidermal Growth Factor Receptor 2; HR, hormone receptor;
P g0 b LABC, locally advanced breast cancer; LAP, lapatinib; MBC, metastatic breast cancer;
o ] . . H
2 02 : PERT, pertuzumab; PFS, progression-free survival; TRAS, trastuzumab. MBC, metastatic breast
£ o~ LAP+/-Tras+Al - cancer; PFS, progression-free survival.
oo . .
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LAP + TRAS + Al showed superior PFS benefit Oncol. 2021;39(1):79-89. 3. Rimawi M, et al. J Clin Oncol. 2018;36:2826-35.
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Trastuzumab plus endocrine therapy or chemotherapy as first-line treatment
for HER2+/ER+ metastatic breast cancer: SYSUCC-002 randomized clinical trial

9 10
Progression-Free Survival (primary endpoint) Overall Survival
< 100 100 CT group — ET group
= CT group ET group
S 80- < 80
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Subgroup Analyses of PFS . o
 Trastuzumab plus endocrine therapy was non-inferior to, and had

i o
(events/ n) (events/ n) Hazard Ratio (95% Cl) p value

R fewer toxicities than trastuzumab plus chemotherapy in patients

Subgroup

> 40 151/165 135/154 : 0.80 EO 63, 1.00) .
RE‘:E;%’;‘REELSS]WE 143/157 128/157 —H 0.90 (0.71, 1.15) sl WIth H R+IH ER2+ M Bc
ER or PR positive 37/39 37/39 Hl—— 0.76 (0.48, 1.20)
Visceral involvement 0.487
Yes 106/114 103/119 i 0.95 (0.72, 1.25)
No 74/82 62177 i 0.80 (0.57, 1.12)
Previous adjuvant endocrine therapy 0.904 L] L]
sy s —e  omomuy « Exploratory subset analysis suggests endocrine therapy plus
Metastasis number 0.851 . 2 » » .
A e 4y trastuzumab was likely more beneficial for patients with DFI
Disease-free interval
ean . Pl o >24 months
0 05 1 1.5 20
ET better CT better . . . . . ?
8 * Question remains -- does this principle apply to the pertuzumab era?
Presented BY: o Yu Yuan #ASCO21 gomem of this presentation is the property of the author, licensed by ASCO. 2021 ASCO

ssssss ANNUAL MEETING Hua X, et al. Clin Cancer Res. 2021 Nov 22:28(4):637—645.



CDK 4/6 i(r;)tREétéc;n + endocrine therapy + Tras Versus TPC (T-DM1, or Endocrine Rx + Tras, or Chemo* + Tras)

*GEM, NAV, CAPE, PAC, DOC or Eribulin

soLTI™

PATRICIA Cohort C: Study design soun” Primary objective: Investigator-assessed PFS

Open-label, multicenter, randomized phase Il trial

1.00 PFS Palbociclib + T + ET | TPC
Pre-screening . Median, months (95% CI) 9.1(5.9-17.6) 7.5 (5.5-11.1)

v Male or Pre and i Palbociclib 125 mg QD 3W + 2 Stratified HR (95% Cl) 0.52 (0.29-0.95)

postmenopausal i Trastuzumab* + Endocrine Primary endpoint E 0.75 p-value* (two-sided) p=0.03

women ' therapy™ « Investigator-assessed @
¥ 9 ) Median follow-up: 27.6 months (95%Cl 25.8 — NR)

HR+/HER2+ ABC PAM50 PFS (RECIST 1.1) )

. 5 —

v PAM50 Luminal Aor B Luminal Re-randomization* “T 0.50 43.7% — o —

subtype Dy Prosigna® A/B? o T — Secondary endpoints S ‘ H R—o.s 2 ’ p—o ° 03

reatment of siclan’s e i

(research use only) i N=73 cholee ('IPP(y:)*** + Overall response rate &5 24.0%
v At least 1L for ABC' | (ORR) © 025 kg

———————— — + Disease control rate '5-, . ! i
v Baseline LVEF > 50% N=73 (DGR) S ;
v Stable CNS ) + Duration of response i 4.3%

metastasis allowed? Stratification factors: * Trastuzumab: loading dose of 8mg/kg followed by 6 mg/kg IV or 600 mg + Safety profile 0.00 : i
v No prior CDK4/6i . :‘lxglzf;g previous regimens icA?:Q;:;?i?&?ﬁimr. fulvestrant or tamoxifen +/- gonadal suppression ' ; ‘

& Visceral_di;ease (jEsveing) ‘t" T—Dl‘_v11, any enfioc_n'ne (hgrapy or chemo(herapy (gemcitabine, 0 6 1 2 1 8 24 30
vinorelbine, eribulin, or ) plus tr i givini Time (months)
(1) Including trastuzumab and/cr anti-HER2 ADC for ABC ;or recurrence during or within 12 months after completing adjuvant trastuzumab and/or anti-HER2 ADCs and metastatic disease diagnosis. 38 22 12 8 6 1
(2) No evidence of progression, >3 wks between completion of local therapy study treatment initiation, and stable doses or no need of corticosteroids. m— 35 18 5 2 1 1
(3) in primary or P sample.
(4) Patients that are initially allocated in the TPC’i) have a documented disease progression and i) meet inclusion criteria after progression, can be re-randomized to receive the experimental or control treatment p-value was estmated using a sratifed mixed efiect Cox model
2024ASCO  [PIYTSYY  resoro ov Eva M Ciruelos MD, PhD. ASCO sozsene 2004 ASCO  [PIRTISYY  rresovco o Eva M Ciruelos MD. PRD. ASCO s
ANNUAL MEETING KNOWLEDGE CONQUERS CANCER ANNUAL MEETING Prosentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco org KNOWLEDGE CONQUERS CANCER

?Will this foreshadow PATINA

F/U to Shom Goel — Overcoming Therapeutic Resistance in HER2-Positive Breast =
Cancers With CDK4/6 Inhibitors. Cancer Cell. 2016 Mar 14;29(3):255-269. 6’ Ce“ ress



PATINA: Palbociclib in 1s-line HR+/HER2+ mBC as Maintenance Treatment?!:2

The PATINA trial is arandomized Phase lll pivotal registration trial designed to demonstrate that the
combination of palbociclib with anti-HER2 therapy + endocrine therapy is superior to anti-HER2-based
therapy + endocrine therapy alone in improving the outcomes of subjects with HR+/HER2+ mBC

INDUCTION PHASE MAINTENANCE PHASE

Key Eligibility Criteria
- Histologically confirmed 123456728XXXX

- HR+/HER2+ mBC mPFS ASSUMPTION
* Anti-HER2-based induction CT Control arm TaxaneivinG Upto 12 13 months

Tx prior to randomization* weeks' gap
« No prior Tx in advanced before -

setting beyond induction Tx Study arm C1D1t Pertuzumab # trastuzumab + ET# + palbociclib 20 months
* No prior Tx with a CDK4/6

inhibitor
» No evidence of disease Median # of cycles=6 90% ET =Als

progression after induction Tx PATIENTS ENROLLED AFTER

CLINICAL BENEEIT ACHIEVED TRIAL PFS ASSESSMENT PERIOD
Primary Endpoint Secondary Endpoints Other Endpoints
PFS —90% power for HR 0.667 0S, 3- and 5-year survival probability, PK, PIK3CA status, Tumor tissue
ORR, DoR, CBR, Safety, PROs biomarkers

*Patients received induction therapy for 4-8 cycles depending on tolerability. TAnti-HER2+ Therapy — Anti-HER2 treatment options are trastuzumab + pertuzumab or trastuzumab only (limited to 20% of study patients).
The same anti-HER2-regimen should be used pre- and post- randomization. *Patients randomized immediately following completion of their induction therapy, or for those who have already completed indu ction,
a gap of 12 weeks between their last infusion/dose of induction therapy and the C1D1 visit was permitted. Patients were eligi ble provided they were without evidence of disease progression by local assessment
(i.e. CR, PR or SD). #Endocrine therapy options are either an aromatase Inhibitor or fulvestrant. Pre-menopausal women must receive ovarian suppression with a LHRH agonist if the patients have not
documented ovarian ablation or bilateral oophorectomy before randomization or during the conduct of the study

C1D1 = cycle 1 day 1; CBR = clinical benefit rate; CDK = cyclin-dependent kinase; CR = complete response; CT = chemotherapy; DoR = duration of response; ET = endocrine therapy; HER2(+) = human epidermal
growth factor receptor 2 (-positive);
HR+ = hormone receptor-positive; LHRH = luteinizing hormone-releasing hormone; mBC = metastatic breast cancer; mPFS = median progression-free survival; ORR = objective response rate; OS = overall
survival; PFS = progression-free survival;
PIK3CA = phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; PK = pharmacokinetic; PR = partial response; PRO = patient-reported outcome; SD = stable disease; Tx = treatment.

1. ClinicalTrials.gov NCT02947685. https://www.clinicaltrials.gov/ct2/show/NCT02947685. 2. PATINA (ClinicalTrials.gov NCT02947685) Trial Protocol (data on file).



() SAN ANTONIO
BREAST CANCER
( SYMPOSIUM®

P” m ary En d p @) | N t P FS OS analysis remains immature, with only

119 of 247 planned events observed to

(I nvest | g ator-Assess ed ) date; median OS (control arm) = 77 mos. ahaah PASR

100

Palbo + anti-HER?2 Anti-HER2
and ET and ET

90

Events 126/261 136/257
80 Median PFS, months (95% ClI) 44.3 (32.4-60.9) 29.1 (23.3-38.6)
-0 Hazard ratio (95% CI) 0.74 (0.58-0.94)

Nominal 1-sided P value 0.0074

60

Median follow-up on patients who are
alive and disease-free, 52.6 months

40
Secondary Endpoints: ORR and CBR () s
38-2% I" , l I l . l p { /) sf:'.'lpasu:l:‘.:c

50

Percent alive and disease-free

30 33.4% (Investigator-Assessed) o
Confirmed ORR* CER?
P=0.01
20 . “ B9.3%
. B1.3%
10 Pe0,045

ORR, %
CEBR, %

20.0%
2%

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 -

Palbociclib + Anti-HERZ : Palbociclib & Anli-HERZ
andi-HERZ and ET and ET anti-HERZ and ET and ET
n=281) [W=267) Im=261} n=2§7)

Time (months)
Patients-at-Risk
46 128 113 94 78 55
16 102 87 68 51 29

Cl=confidence interval; ET=endocrine therapy;
14 4 1 0 HER2=human epidermal growth factor receptor 2;
palbo=palbociclib.

Palbo + HER2 + ET 261 231 203 168 1
HER2 + ET 257 198 159 137 1

—_
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o)
_
o

Otto Metzger, et al. SABCS 2024.



Adverse Events () SANTNO.

( SYMPOSIUM®

(Grade 22 in 210% of Patients) / Burin AAGH

for Cancer iatearch’

Adverse Events, n (%)* Palbociclib + Anti-HER2

anti-HER2 and ET and ET

(N=261) (N=248)
Grade 2 Grade 3 Grade 4 Grade 2 Grade 3 Grade 4
Neutropenia 52 (19.9) 165 (63.2) 12 (4.6) 10 (4.0) 11 (4.4) 0 (0.0)
White blood cell count decreased 30 (11.5) 30 (11.5) 1(0.4) 2 (0.8) 0 (0.0) 0 (0.0)
Fatigue 60 (22.9) 14 (5.4) 0 (0.0) 32 (12.9) 0 (0.0) 0 (0.0)
Stomatitis 45 (17.2) 11 (4.2) 0 (0.0) 3(1.2) 0 (0.0) 0 (0.0)
Diarrhea 69 (26.4) 29 (11.1) 0 (0.0) 26 (10.5) 4 (1.6) 0 (0.0)
Upper respiratory tract infection 30 (11.5) 1(0.4) 0 (0.0) 16 (6.5) 0 (0.0) 0 (0.0)
Urinary tract infection 26 (10.0) 2 (0.8) 0 (0.0) 19 (7.7) 1(0.4) 0 (0.0)
Arthralgia 23 (8.8) 4 (1.5) 0 (0.0) 44 (17.7) 3(1.2) 0 (0.0)
Ejection fraction decreased 22 (8.4) 1(0.4) 0 (0.0) 21 (8.5) 8 (3.2) 0 (0.0)
Cardiac heart failure 0 (0.0) 0 (0.0) 0 (0.0) 1(0.4) 1(0.4) 0 (0.0)

* The incidence of grade 24 adverse events regardless of treatment attribution was similar across study arms (12.3% vs 8.9% for
palbociclib-containing arm vs control; P=0.21)

« Treatment discontinuation due to AEs were reported in 14 (7.5%) of patients in the palbociclib arm

* No treatment-related deaths were reported in either arm of the study

*Adverse events were assessed per Common Terminology Criteria for Adverse Events, version 4.0 regardless of treatment attribution. Stomatitis, mouth ulceration, mucosal
inflammation, and mucositis were assessed as medical concepts using grouped terms. Fatigue and asthenia were assessed as medical concepts using grouped terms. Cardiac safety
data were also included in the table above. AE=adverse events. Otto Metzger, et al. SABCS 2024.




Caveats:
( SAN ANTONIO . . H .
sreastcancer 1. Randomization after a median of 6 cycles of chemo:

Implications to Clinical Practice (2m - The real PFS from start of chemo would be even
longer in PATINA
= The AFT-38 PATINA phase lll study demonstrates a clinically meaningful - Yet, some patients progress during the
improvement in PFS among patients diagnosed with HR+,HER2+ chemo run-in; these patients no doubt

breast cancer
= Median PFS increased from 29.1 to 44.3 months (A15.2 months) -
= Manageable toxicity (rumber censored)

Pertuzumab 402 (0) 371(14) 318(23) 269(32) 228(41) 188(48) 165(50) 150(54) 137(56) 120(59) 71(102) 20(147) 0(167)
Placebo 406 (0) 350(19) 289(30) 230(36) 181(41) 149(48) 115(52) 96(53) 88(53) 75(57) 44(84) 11(115) 1(125)

have worse prognosis (not included in PATINA).

«— Rapid progressors in
CLEOPATRA

Palbociclib added to anti-HER2 and endocrine therapy may
represent a new standard of care for patients diagnosed with
HR+,HER2+ advanced breast cancer

Landmark progression-free survival at 8 years 16%, 304 events (76%)

Investigator-assessed progression-free
survival (%)

£
Landmark progression-free survival at 8 years 10%, 329 events (81%)
T T T T T

T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120
Time since randomisation (months)

iZ

Number at risk
(number censored)
Pertuzumab  402(0) 284 (18) 179(24) 121(34) 93(40) 71(47) 60(49) 52(54) 43(60) 34(66) 21(78) 6(92)  0(98)
Placebo 406(0) 223(27) 110(32) 76(39) 53(44) 43(47) 35(49) 30(52) 23(54) 21(56) 10(67) 4(73) 0(77)

Have we gotten it all wrong in HR+/HER2+ MBC?

Should we follow same paradigm as in HR+/HER2-neg dz? 2. These data pre-date the anticipated results from
DB-09, which has no real “maintenance” phase.
3. Febrile neutropenia not reported, ILD apparently
not increased.
4. Will need FDA or guideline(s) nod for insurance
authorization.



General Model for Activation of the EGFR Family
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KEY TAKEAWAYS:

A wealth of preclinical evidence highlights the role of ER and HER2 crosstalk in the
development of resistance to both endocrine and anti-HER2 therapies, thus supporting
the rationale for combined receptor blockade targeting the ER and HER2 as a treatment
approach in breast cancer [Pegram M, et al. NPJ Breast Cancer. 2023 May 31;9(1):45].

PATINA validates HER2/ER preclinical synergy data published by Richard Pietras at
UCLA almost 30 years ago, and Shom Goel’s elegant experiments targeting CDK 4/6
in HER2+ models, published in Cancer Cell 2016. Brings together both drug classes
(HER2-directed and CDK 4/6 inhibition) championed by Dennis Slamon.

In a nonrandomized “real-world” analysis of National Cancer Database patients with
HR+/HER2+ mBC who were treated between 2010 and 2015, among 6234 patients analyzed,
3770 (60.5%) of whom received ET and 2464 (39.5%) of whom received chemotherapy,
multivariate analysis suggested that patients receiving ET plus anti-HER2 experienced
improved OS compared with those receiving chemotherapy plus anti-HER2 (hazard ratio,
0.74; p = 0.004).

Taken together, these studies suggest the potential utility of combined receptor blockade
targeting HER2 and ER as a chemotherapy-free option in selected patients with HR+/HER2+
tumors.
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