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Advantages of a Bayesian Adaptive Trial

- Patients are randomized to arms using an adaptive algorithm that will updated
the randomization probabilities by biomarker grouping monthly.

« individual biomarker groups and PFS of enrolled pts is used to determine
randomization probabilities

- This algorithm accelerates and provided a competitive advantage to those
experimental arms associated with promising data early during the study.

- Arms can be dropped
« New arms can be added

- Efficiency from sharing a control arm
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- EGFR is a receptor tyrosine kinase that regulates cell growth and differentiation
- ~40% of GBMs show amplification of the EGFR gene locus
-~ half of EGFR-gene amplified cases express the constitutively active mutant receptor EGFRvIII

- EGFR is a compelling therapeutic target in GBM, though a number of trials in unselected
patients with GBM (or selected but using archival tissue for patients with rGBM) report limited
efficacy with EGFR-selective TKls

- First biomarker-driven prospective controlled study of an EGFR small molecule inhibitor in
newly diagnosed GBM



Neratinib (HKI-272)

Orally available potent irreversible small
molecule inhibitor of EGFR, HER2, and HER4

Successful in clinical trials of HER2 positive
breast cancer; FDA approved

Has shown activity in controlling and delaying
CNS progression of breast cancer

Mmetastases (awadaA, et al: JAMA Oncol 2:1557-1564, 2016).

Selectively cause cell death in GBM cell lines

harboring genetic activation of EGFR iancol, etal:

Cancer Discov 2:458-471, 2012)

More effective than other EGFR inhibitors in
lines harboring the extracellular domain

mutations seen in GBM (Vivanco |, et al: Cancer Discov 2:458-471,

2012)
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Neratinib: potent inhibitor of EGFRvII and EGFRvIII GBM cell lines
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Study Objectives

Primary Objective

To determine whether experimental arms improve overall survival (OS) in patients with
GBM harboring unmethylated MGMT promoters compared with standard therapy

Secondary Objectives

To determine whether specific a priori defined biomarkers predict the benefit from
experimental therapy

To assess the toxicity of experimental arms

To assess progression-free survival (PFS) among experimental arms and biomarker
groups

To assess OS among experimental arms and biomarker groups

To determine the association between PFS and OS effects of experimental agents



Treatment Plan

CONTROL ARM Progression—free
RT+TMZ = survival

Adjuvant TMZ

Genotyping for
biomarker

subgrouping
Newly diagnosed >

unmethylated
glioblastoma

ABEMACICLIB ARM \
RT + TMZ =
Adjuvant Abemaciclib
Overall
CC-115 ARM survival
RT+CC-115 =
Adjuvant CC-115

mN-=200Z2Z>2m=m

NERATINIB ARM

RT+TMZ =
Adjuvant Neratinib

- Chemoradiation: RT (6000 cGy) + Temozolomide (75mg/m2/d x 42 days)—> 4-week break
« Study Arm: neratinib (240 mg daily)in 28-day cycles until progression or unacceptable tox

 Control arm: Temozolomide 150-200mg/m2/d x 5 for 6 cycles MASSACETUSETTS —
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Inclusion Criteria

- Histologically confirmed intracranial glioblastoma or gliosarcoma

« Age 2> 18 years.

- Karnofsky performance status =60

« Normal organ and marrow function

« Participants must plan to begin radiation therapy 14-42 days after surgical resection.

« Immunohistochemically negative for IDH1 R132H mutation.

- Evidence that the tumor MGMT promoter is unmethylated by standard of care assays.
- Genotyping data available or in process

- Ability to understand and the willingness to sign a written informed consent document.



Exclusion Criteria

« Prior therapy apart from surgery

- History of a different malignancy, unless disease-free for at least 2 years and are deemed by the
investigator to be at low risk for recurrence of that malignancy

 Significant intratumoral hemorrhage
- Taking EIAED

- >4mg decadron

« Uncontrolled intercurrent illness

« Impairment of Gl function



Statistical Design and Analysis

Analysis was based on an ITT population.

OS and PFS were calculated using the the Kaplan-Meier method and the Log-Rank test
was conducted to compare between the study arms

Max # of patients per arm, 70, maintains the power of detecting a positive treatment
effect for a specific experimental arm stable with respect to the presence or absence of
treatment effects on the remaining arms.

With OS-HR equal to 0.6 (0.7) on the overall population, the power of rejecting the null
hypothesis at completion of the study is 0.89 (0.77)

With an PFS-HR equal to 0.6 (0.7) on the overall population, the power of rejecting the
corresponding primary null hypothesis (overall population PFS-HR > 1) at completion of
the study is 0.9 (0.79).



Demographics

149 patients (68 control; 81 neratinib)

Neratinib Control
N 81 68
Median 60 59

Age

Range [24- 78] [24 -75]

Sex Male 46 41
Female 35 27
Caucasion 74 63
Race African American 2 0
Other 5 5
Hispanic 2 3

Ethnici
iy Non-Hispanic 79 65
100 14 4
90 31 40
kRS 80 25 20
70 11 4
+ 43 30

EGFR
G 38 38
+ 64 49

CDK
17 19
PI3K + 53 39
28 29

The neratinib and control groups are

overall well balanced
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Grade 3 or greater toxicity related to study drug

Neratinib was generally well
tolerated

Toxicities for neratinib were similar
that previously described

No new toxicity signal identified

Grade

Toxicity

Colitis

Diarrhea

Fatigue

Sepsis

UTI

ALT increased

Platelet count decreased

Anorexia

Dehydration

Hypokalemia

Generalized Muscle Weakness

Hypertension

Surgical and Medical Procedures
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Progression Free Survival

Treatment —I— Control —I— Meratinib
PFS was not significantly

longer (HR 0.75; p=0.12,
logrank test) with neratinib
(median 6.0 mo) vs control
arm (median 4.7 mo).

100% 1

75% -

50% 1

25% -

Progression-Free Survival
(%)

]
1
1
]
]
1
3 6 9 12 15 18 21 24 27 30 33
Months

0%
0

Control 66 48 25 7 4 3 1 1 0 0 0 0
Neratinib 78 54 32 11 4 4 2 1 1 1 0 0



Overall Survival

Treatment —l— Control + Neratinib

No significant improvement
in overall survival (HR 1.01;
p=0.75) between neratinib
(median 13.8 mo) vs control
arm (median 14.7 mo).

100% A

75% -

50% -

Overall Survival
(%)

25% 1

0% . . - : . - : ; . : ;
) 3 6 9 12 15 18 21 24 27 30 33
Months

Control 68 68 66 53 40 27 14 11 8 4 0 0
Neratinib 81 71 64 54 38 25 15 9 7 2 1 1



PFS in the EGFR positive subpopulation (N=73)

Treatment === Control == Neratinib
For patients with activation of

the EGFR pathway:

PFS was significantly longer
(HR 0.58; p=0.04, logrank
test) with neratinib (median
6.3 mo) vs control arm
(median 4.6 mo).

100%

T5% 1

50% 1

25% 1

Progression-Free Survival
(%)

3 6 9 12 15 18 21 24 27 30 33
Months

0%
0

Control 28 21 9 2 0 0 0 0 0 0 0 0
Neratinlb 42 34 22 5 2 2 0 0 0 0 0 0



OS in EGFR positive subpopulation (N=73)

Treatment + Control + MNeratinib

No significant improvement
in overall survival (HR 0.97;
p= 0.94) between neratinib
(median 14.4 mo) vs control
arm (median 15.3 mo).

100%

75% -

0%t =====--==---------

Overall Survival
(%)

25% -

0% ' ' T ' ' ' ' v , '
0 3 6 9 12 15 18 21 24 27 30 33
Months

Control 30 30 30 24 18 12 4 3 2 1 0 0
Neratinib 43 39 36 31 22 12 7 5 4 0 0 0



PFS and OS in the EGFRVIII mutant subpopulation (N=28)

Treatment === Control == Neratinib
Treatment == Control == Neratinib

100%

75% 1

S0%: 1

Overall Survival
(%o)

25% 1

Progression-Free Survival
(%)

0%
0

21 24
Contral 12 9 5 1 Control 12 12 12 9 5 3 1 1 1
Neratinib 16 12 8 3 Neratinb 16 14 12 11 10 6 4 2 2
PFS: No significant improvement in progression free survival OS: No significant improvement in overall survival (HR 0.44; p=
(HR 0.88; p= 0.77) between neratinib (median 6.2 mo) vs control 0.09 between neratinib (median 16.9 mo) vs control arm

arm (median 5.1 mo). (median 12.7 mo).



Conclusions

- First biomarker-driven prospective controlled study of an EGFR TKIl in
newly diaghosed GBM

- We showed that a multicenter platform trial with Bayesian adaptive
randomization in newly diagnosed GBM is feasible

— Efficiency from sharing control arm
— Rapid accrual

— Potential to add additional arms

« Neratinib was well-tolerated

- Neratinib prolonged PFS in the EGFR positive subpopulation but there was
no overall PFS benefit, or any OS improvement.
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