Timing of initiation of neratinib after trastuzumab-based adjuvant therapy in early stage HER2+ hormone
receptor-negative breast cancer: Exploratory analyses from the phase Ill ExteNET trial
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Introduction

B Neratinib (Puma Biotechnology Inc.), an irreversible
tyrosine kinase inhibitor of HER1, HER2, and HER4," is
approved for the extended adjuvant treatment of patients
with early-stage HER2-positive (HER2+) breast cancer after
trastuzumab-based adjuvant therapy.?

B The pattern of recurrence in early-stage HER2+ breast
cancer is influenced by hormone receptor (HR) status.

— While the risk of relapse is relatively constant over time
in patients with HR-positive (HR+) tumors, the risk of
recurrence is initially higher in patients with HR-negative
(HR-) disease and then approximates the risk in HR+
disease.®

— Further, patients with HER2+ HR- breast cancer have
a higher rate of aggressive features, including poor
differentiation and extracapsular extension, compared to
HER2+ HR+ disease.*

B Prespecified subgroup analyses of the ExteNET study
showed greater benefit with neratinib in patients with HR+
versus HR- tumors, and in patients who initiated neratinib
<12 months after completing trastuzumab.?

— To better understand the temporal effects of neratinib
on disease recurrences in patients with HR- disease, we
performed exploratory analyses examining the impact on
efficacy of the interval between prior trastuzumab to the
start of neratinib in the HR- subpopulation.

Study design

B ExteNET is an ongoing, multicenter, randomized,
double-blind, phase Ill trial (Clinicaltrials.gov identifier:
NCT00878709).

B Randomization was stratified by HR status (HR+ vs HR-),
prior trastuzumab (administered concurrently vs sequentially
with chemotherapy), and nodal status (negative, 1-3 positive
nodes, or >4 positive nodes).

B Approval of neratinib was based on the primary 2-year
efficacy analysis which showed that neratinib significantly
improved 2-year invasive disease-free survival (iDFS) in
patients with early-stage HER2+ breast cancer (hazard ratio
0.67; 95% confidence interval [Cl] 0.50-0.91; p=0.009),2
5-year efficacy analysis,® and safety analysis,? all of which
have been reported previously.

B Patient follow-up is ongoing, with an analysis of overall
survival planned after 248 events.

Patients

Bl Women (N=2840) aged 18 years or older with histologically
confirmed stage 1-3c disease (amended to 2-3c disease)
HER2+ breast cancer.

W Patients had completed 1 year of trastuzumab-based
(neo)adjuvant therapy up to 2 years (amended to 1 year) previously.

HR status

M HR status was determined locally before trial entry and
tumors were classified according to local criteria.

B HR+ disease was defined as estrogen receptor-positive
and/or progesterone receptor positive; HR- disease was
defined as estrogen receptor-negative and progesterone
receptor-negative.

Treatment

W Patients were randomized to either oral neratinib 240 mg
once daily or placebo for 1 year.

M Neratinib dose reductions (to 200, 160, and 120 mg/day)
were permitted for toxicity.

Outcomes
B Endpoints considered in the present analysis:

—iDFS, the primary endpoint, defined as time from
randomization to first occurrence of invasive ipsilateral
tumor recurrence, invasive contralateral breast cancer,
local/regional invasive recurrence, distant recurrence or
death from any cause.

— Disease-free survival including ductal carcinoma in situ
(DFS-DCIS), a secondary endpoint, defined as time from
randomization to the first occurrence of a disease-free
survival event or ductal carcinoma in situ.

Data analysis

B Data on disease recurrences were collected prospectively
during years 1 and 2 following randomization, and
retrospectively from medical records for 5 years after
randomization by the treating institution, by protocol
amendment.

M Efficacy outcomes were analyzed in the HR- subgroup,
and also among HR- patients categorized according
to the interval between completing trastuzumab and
randomization (i.e. 0-6, and >6 months), where date of
randomization was an approximation for the start date of
neratinib therapy.

H Time-to-event endpoints were analyzed using a Cox
proportional hazards model, and Kaplan Meier methods
were used to estimate 5-year event-free survival rates.

H Data cutoff was March 1, 2017.

Patients

B The ExteNET intent—to-treat (ITT) population comprised
2840 patients, 1209 (43%) of whom had HR- disease
(neratinib, n=604; placebo, n=605).

B The HR- population closely reflected the ITT population
and no notable differences were observed for any of the
key baseline demographics and disease characteristics
(Table 1).

Table 1. Baseline patient demographics and
characteristics (HR- subgroup and ITT population)

HR- subgroup ITT population
Neratinib Placebo Neratinib Placebo

Characteristic (n=604) (n=605) (n=1420) (n=1420)
Median (range) age, years 54 (27-81) 54 (28-82) 52 (256-83)  52(23-82)
Race, n (%)

White 475 (79) 460 (76) 1165 (82) 1135 (80)

Asian 99 (16) 99 (16) 188 (13) 197 (14)

Black or African American 12(2) 22 (4) 272 47 (3)

Other 18(3) 24 (4) 40 (3) 413)
Region, n (%)

North America 216 (36) 202 (33) 519 (37) 477 (34)

Western Europe, Australia,

and South Africa 200 (33) 213 (35) 487 (34) 532 (38)

Asia Pacific, Eastern Europe,

and South America 188 (31) 190 (31) 414 (29) 411 (29)
Nodal status, n (%)

Negative 148 (25) 148 (24) 335 (24) 336 (24)

1-3 positive nodes 271 (45) 270 (45) 664 (47) 664 (47)

>4 positive nodes 185 (31) 187 (31) 421 (30) 420 (30)
Prior trastuzumab regimen, n (%)

Concurrent 378 (63) 378 (62) 884 (62) 886 (62)

Sequential 226 (37) 227 (38) 536 (38) 534 (38)
Median (range) time from last 4.4 4.4 4.4 4.7
trastuzumab to randomization, months  (0.4-26.9) (0.3-24.3) (0.2-30.9) (0.3-40.6)
Prior neoadjuvant therapy, n (%) 152 (25) 162 (27) 342 (24) 379 (27)

Treatment exposure

M In patients with HR- disease, the median duration of treatment
was 11.7 months (range 0.1-12.7) in the neratinib group and
11.8 months (range 0.2-13.0) in the placebo group.

W Adherence with treatment in patients with HR- disease,
defined as the actual dose intensity as a percentage of
the planned dose intensity, was 98% (standard deviation
[SD] 7%) in the neratinib group and 99% (SD 3%) in the
placebo group.

Efficacy outcomes
B The median follow-up duration in the HR- subgroup was
5.2 years.

M Five-year iDFS data in patients with HR- tumors, stratified by
the interval between prior trastuzumab and randomization,
are shown in Table 2 and corresponding Kaplan-Meier plots
are shown in Figure 1.

Table 2. Analysis of iDFS at 5 years in patients with
HR- tumors and by the interval between completion of
prior trastuzumab and randomization

5-year iDFS rate, %

Interval between prior trastuzumab Hazard ratio

and randomization, months n Neratinib  Placebo (95% CI)*

0-6 695 88.9 86.1 0.73 (0.47-1.14)
>6 514 88.7 92.7 1.52 (0.82-2.88)
All patients with HR- disease 88.8 88.9 0.95 (0.66-1.35)

aNeratinib vs placebo.

Figure 1. Kaplan-Meier plots of iDFS at 5 years in patients
with HR- tumors and by the interval between completion
of prior trastuzumab and randomization

Table 3. Analysis of DFS-DCIS at 5 years in patients with
HR- tumors and by the interval between completion of
prior trastuzumab and randomization
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All HR- patients

M At the 5-year cutoff, the iDFS rate in patients with HR—
disease was similar in both groups: 89% in the neratinib
group and 89% in the placebo group (hazard ratio 0.95; 95%
Cl 0.66-1.35; two-sided p=0.762).

— Neratinib elicited a transient beneficial effect on iDFS in
patients with HR— disease that diminished after treatment
was completed (Figure 1A).

— Observations from the placebo group suggested that the risk
of recurrence was greater in patients with HR—tumors who
had recently completed trastuzumab-based therapy
(Figure 1A). The risk of recurrence then diminished considerably
at later time-points after completion of trastuzumab.

B Similar trends were observed with respect to DFS-DCIS,

a secondary efficacy endpoint (Table 3).

5-year DFS-DCIS rate, %

Interval between prior trastuzumab Hazard ratio

and randomization, months n Neratinib  Placebo (95% CI)?

0-6 695 88.1 85.4 0.75 (0.48-1.15)
>6 514 87.6 91.4 1.40 (0.78-2.53)
All patients with HR- disease 1209 87.9 87.9 0.94 (0.66-1.32)

aNeratinib vs placebo.

HR- patients by interval between prior trastuzumab and

randomization

B When patients with HR-disease were analyzed by the interval
between prior trastuzumab and randomization, the hazard
ratio in the neratinib group compared with the placebo group
was 0.73 (0.47-1.14) when the interval was 0-6 months,
and 1.52 (0.82-2.88) when >6 months (Table 2, Figure 1B
and 10).

— Similar trends were observed with respect to DFS-DCIS
(Table 3).

Conclusions

Bl The risk of recurrence in the population with HR—
HER2+ early-stage breast cancer was greatest
during the first 6 months following completion of
trastuzumab and then decreased over time.

B The greatest benefit with neratinib among HR—
patients was noted in the subgroup with the highest
risk of relapse, i.e. those completing trastuzumab
within 6 months of randomization.

Bl The findings from these exploratory analyses are
hypothesis-generating only and need to be replicated
in further studies.
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