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SYNOPSIS

Name of Sponsor:

James Graham Brown Cancer Center

Name of Active Ingredients:

Dabrafenib, Trametinib and Metformin

Title of Study:

A Phase I/II Trial of Dabrafenib, Trametinib and Metformin Administered to Unresectable
Stage IIIC and Stage IV BRAF*’4 Melanoma Patients

Protocol No.:

BCC-MEL-14-01

Investigators:

Jason Chesney, Donald M. Miller, Kelly M. McMasters, Sucheta Telang, and Shesh N.

Rai

Study centers:

James Graham Brown Cancer Center

Study duration: Approximately 36 months

Objectives:
Primary

e  To evaluate the clinical activity of the FDA-approved drugs Dabrafenib (150 mg PO BID) and
Trametinib (2 mg PO QD) in combination with Metformin (500 mg PO BID x 2 weeks, then 850 mg
PO BID) in patients with unresectable BRAF'E positive Stage ITIC and Stage IV melanoma (Phase I).

e To evaluate the clinical activity of the combined Dabrafenib/Metformin regimen (Phase II).
e To monitor the safety profile of the combined regimen Dabrafenib/Metformin (Phase I/II)

Secondary

e To estimate the overall survival of patients who have been treated with Dabrafenib, Trametinib and

Metformin.

e To describe the toxicities.

e To explore the effect of other covariates (demographic, disease and treatment related) on objective
response rate and toxicity and overall survival.

Number of patients:

A total of 53 patients are planned for the study.

Diagnosis and
entry criteria:

e

Inclusion Criteria

Patients may be entered in the study only if they meet all of the following
criteria.

1.
2.

Male or female patients >18 years of age;
Patients with histologically confirmed BRAFV600E melanoma (Stage
ITIC or Stage IV, American Joint Commission on Cancer);
Eastern Cooperative Oncology Group (ECOG) Performance Status (PS)
of 0 to 2;
Life expectancy >3 months;
At least 1 site of radiographically measurable disease by RECIST 1.1
Adequate hematologic, renal, and liver function as defined by laboratory
values performed within 42 days prior to initiation of dosing:

e Absolute neutrophil count (ANC) >1.0 x 10”/L;
Platelet count >50 x 10°/L;
Hemoglobin >8 g/dL;
Serum creatinine <2 x upper limit of normal (ULN)
Total serum bilirubin <3 x ULN;
Serum aspartate transaminase (AST/SGOT) or serum alanine
transaminase (ALT/SGPT) <3x ULN, and <4 x ULN if liver
metastases are present.
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7. Fertile males should use an effective method of contraception during
treatment and for at least 3 months after completion of treatment, as
directed by their physician;

8. Pre-menopausal females and females <2 years after the onset of
menopause should have a negative pregnancy test at Screening. Pre-
menopausal females must agree to use an acceptable method of birth
control from the time of the negative pregnancy test up to 90 days after
the last dose of study drug. Females of non-childbearing potential may
be included if they are either surgically sterile or have been
postmenopausal for >1 year;

9. Before study entry, written informed consent must be obtained from the
patient prior to performing any study-related procedures.

Diagnosis and
entry criteria:

Exclusion Criteria

Patients will not be entered in the study for any of the following:

1. Prior treatment with Vemurafenib or Dabrafenib

2. Known hypersensitivity to Metformin or any of its components;

3. Received radiotherapy for non CNS disease within the 2 weeks prior to
commencing study treatment or have not recovered from side effects of
all radiation-related toxicities to Grade <I, except for alopecia:

4. Pregnant, breast-feeding, or refusing double barrier contraception, oral
contraceptives, or avoidance of pregnancy measures;

5. Have any other uncontrolled infection or medical condition that could
interfere with the conduct of the study.

Test product, dose and mode
of administration:

Dabrafenib (150 mg PO BID) and Trametinib (2 mg PO QD) in combination
with Metformin (500 mg PO BID x 2 weeks, then 850 mg PO BID) until
progression.

Reference therapy:

Dabrafenib and Trametinib without Metformin.

Duration of treatment:

e Pre-treatment phase: An up to 42-day Screening period for collection of
Baseline assessments (scans prior to study enrollment may be used for
baseline measurement);

e Treatment phase: Treatment period of 28-day cycles until progression
unless unacceptable toxicity:

e Follow-up phase: Patients will be followed for survival for a period of up
to 3 years.

Criteria for evaluation:

Efficacy Assessments

Tumor response and disease progression will be determined by the
Investigator using objective radiologic criteria (Investigator assessed review
of CT scans). Disease response or progression will be determined according
to RECIST 1.1. An MRI will be used only if CT scans are not appropriate or
CT scan results are not conclusive.

Primary efficacy endpoint:

RECIST 1.1 objective response rates

Secondary efficacy endpoint:
Overall survival
Pharmacokinetic

Not applicable.
Pharmacodynamic
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Criteria for evaluation
(continued):

Not applicable

Safety

Safety will be assessed by the monitoring and recording of all adverse events
(AEs) and serious adverse events (SAEs), regular monitoring of hematology,

blood chemistry, regular measurement of vital signs, and the performance of
physical examinations.

Statistical Methods:

In phase I for the Dabrafenib, Trametinib and Metformin regimen, we will
enroll 6 patients. We will allow at the most two CTCAE drug-related grade
4 toxicities in 6 patients in order to advance to Phase II. If we observe any
drug-related deaths or more than two CTCAE grade 4 events, then we will
halt the trial. In the published literature, the objective response rate to
Dabrafenib/Trametinib using RECIST 1.1 Criteria is 76% (95% CI, 65% to
87%). We expect that the overall response rate should be between 60-80%.
Therefore an objective response rate less than 64% should indicate the
treatment is not sufficiently promising (PO = 0.64); this is a bit lower than
the lower limit of the 95% CI. We expect the therapy to increase the overall
response rate at 80% (P1 = 0.80). Using Simon’s two stage minimax design
for phase II trials we plan to enroll a maximum of 53 patients.
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LIST OF ABBREVIATIONS AND DEFINITIONS OF TERMS

Abbreviation
ADR
AE
AJCC
ALT
ANC
AST
BUN
CFR

CI

CNS
CQA
CR
CRO
CT
CTCAE
CV
ECOG
eCRF
ELISA
ESA
FDA
GCP
GM-CSF
HIV
ICF
ICH
IEC
IFN-o
IFPMA

IHC
IL-2
IRT
IV

KM

BCC-MEL-14-01

Definition

Adverse drug reaction

Adverse event

American Joint Commission on Cancer
Alanine aminotransferase

Absolute neutrophil count

Aspartate aminotransferase

Blood urea nitrogen

Code of Federal Regulations

Confidence interval

Central nervous system

Clinical Quality Assurance

Complete response

Contract research organization

Computed tomography

Common Terminology Criteria for Adverse Events
Curriculum vitae

Eastern Cooperative Oncology Group
Electronic case report form

Enzyme-linked immunosorbent assay
Erythroid-stimulating agents

Food and Drug Administration

Good Clinical Practice

Granulocyte macrophage colony-stimulating factor
Human immunodeficiency virus

Informed Consent Form

International Conference on Harmonisation
Independent Ethics Committee
Interferon-a

International Federation of Pharmaceutical Manufacturers and

Associations
Immunohistochemical
Interleukin-2

Interactive Response Technology
Intravenous

Kaplan-Meier
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LDH
MedDRA
MITT
MRI

NCI
NYHA
OR

ORR

PD

PFS

PI

PR

PS

RBC
RECIST
SAE

SAP

SD

SOP

SPD

STD
TEAE
TNM
TTPTreg
UICCTTP
ULNUICC
USULN
WBCUS
WHOWBC
WHO

BCC-MEL-14-01

Lactate dehydrogenase

Medical Dictionary for Regulatory Activities

Modified Intent-to-Treat

Magnetic resonance imaging

National Cancer Institute

New York Heart Association

Objective response

Overall response rate

Progressive disease

Progression-free survival

Principal Investigator

Partial response

Performance Status

Red blood cell

Response Evaluation Criteria in Solid Tumors

Serious Adverse Event

Statistical Analysis Plan

Stable disease

Standard Operating Procedure

Sum of the products of the two largest perpendicular diameters
Standard deviation

Treatment-emergent adverse event

Tumor, Node, Metastasis

Time to progression Regulatory T cells

International Union Against Cancer Time to progression
Upper limit of normal International Union Against Cancer
United States Upper limit of normal

White blood cells United States

World Health Organization White blood cells

World Health Organization
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1. INTRODUCTION

1.1 Management of Unresectable and Metastatic Melanoma

Over 40,000 people die of metastatic melanoma each year worldwide and, in a recent
review of 2,100 stage IV melanoma patients, the median overall survival was 6.2 months, with
only 25.5% alive at one year35. These poor survival statistics are likely due to the lack of
efficacy of the current U.S. F.D.A.-approved agents including : Dacarbazine (2.7% complete
response [CR] rate)l, high-dose Interleukin 2 (6% CR rate)2 Ipilimumab (1.5% CR rate)3 and the
new P—Raf inhibitor, PLX4032 or Vemurafenib (2.3% CR rate but a 50% partial response (PR)
rate) .

1.2 Rationale for Combined Dabrafenib, Trametinib, and Metformin Administration in
Melanoma.

Receptor tyrosine kinases stimulate the Ras/Raf/MEK/ERK (MAPK) pathway which is
required for the survival and growth of cancer cells’. Three RAF genes code for cytoplasmic
serine/threonine kinases that are regulated by direct binding to Ras and in particular, the BRAF
gene has been found to contain kinase-activating somatic missense mutations in up to 66% of
malignant melanomas, the most common being V600E®. A recent phase 1, dose-escalation trial
of a V60OE B-Raf specific inhibitor PLX4032 (also termed, RG7204, RO5185426 and
Vemurafenib) revealed that 10/16 stage IV V600E B-Raf* melanoma patients who received 240
mg or more of PLX4032 twice daily experienced a partial response and 1/16 experienced a
complete response7. In the extension cohort, 24/32 patients experienced a partial response and 2
experienced a complete response. Grade 3 toxicities predominantly included arthralgias, rashes,
nausea and squamous cell carcinomas of unclear etiology. A pivotal phase Il trial of PLX4032
in previously treated metastatic melanoma patients with the V60OE B-Raf mutation then
demonstrated that of 132 patients treated, 3 had complete responses, 66 had partial responses and
39 had stable disease (presented at the 7% annual International Melanoma Research Congress of
the Society for Melanoma Research in November 2010). A randomized, open-label, controlled,
multicentre, global study on OS in previously untreated patients with unresectable stage IIIC and
stage IV melanoma with V600E BRAF mutation then compared this B-Raf inhibitor, now called
Vemurafenib, to dacarbazine (the BRIM3 trial). Results at 6 months indicated that response
rate and OS in the Vemurafenib cohort exceeded the dacarbazine cohort: 48% vs. 6% and 84%
vs. 64%, respectivelyg. This is perhaps the most exciting new targeted therapy to be developed in
oncology since the development of Imatinib and, after an interim analysis, the data and safety
monitoring board recommended crossover from Dacarbazine to Vemurafenib. However, it is
currently clear that B-Raf inhibitors will only yield durable (> 6 month) CRs or PRs in a small
subset of stage IV melanoma patients (< 10%) due to the development of resistance (described
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below). Despite this limitation, the FDA approved Vemurafenib for the treatment of
unresectable stage I1IC and stage IV melanoma in August 2011.

Although the mutant B-Raf inhibitors are demonstrating dramatic clinical activity and the
Vemurafenib interim analysis demonstrated improved OS, resistance is to these agents is clearly
developing (reviewed in”1%). Nazarian et al. demonstrated that melanoma cells from 4/11
Vemurafenib resistant but mutant B-Raf positive melanoma patients developed upregulation of
Platelet Derived Growth Factor Receptor {3 (PDGFRf3) which can activate alternative survival
pathwaysl !, They also identified a single melanoma patient who developed an activating
mutation of the upstream N-Ras coincident with Vemurafenib resistance. They found that stable
knock-down of N-Ras could confer sensitivity to Vemurafenib and that the N-Ras dependent
MAPK pathway activation sensitizes Vemurafenib -resistant cells to MEK inhibitors''. In order
to identify kinases capable of circumventing B-Raf inhibition, Johannessen ef al. expressed 597
sequence-validated kinase open reading frames (ORFs) in A375 cells, a B-Raf"%"F melanoma
cell line that is sensitive to the B-Raf inhibitor PLX4720 and examined the effects of the
cytotoxicity of a B-Raf inhibitor, PLX4720'2. Although they identified 9 candidate ORFs, both
C-Raf and the proto-oncogene COT/Tpl2 (also known as MAP3KZg) over-expression were
confirmed to confer resistance to PLX4720 via MAP kinase reactivation. In independent studies,
Villanueva ef al. found that chronic exposure of a B-Raf %’ melanoma line to a B-Raf inhibitor
increased Insulin Growth Factor-1 Receptor (IGF-1R) expression and activation of AKT, and
that combined treatment with IGF-1R/PI3K and Ras/Raf/mitogen-activated protein kKinase kinase
(MEK) inhibitors caused death of the B-Raf inhibitor resistant cells'?. Recently, a new B-Raf
inhibitor, Dabrafenib, was combined with a MEK inhibitor, Trametinib, and found to increase
the response rate in melanoma patients to 76% (Flaherty et al. NEJM 367: 1694, 2012), indicating
that this combination should be considered the first line of therapy for melanoma patients.
Although inhibitors of the MAPK pathway may be able to overcome Some of the resistance and
improve the clinical efficacy of mutant B-Raf inhibitors, the sheer multiplicity and multi-level
nature of the compensatory changes in the signalling pathways suggests that farther downstream
effectors need to be targeted simultaneously.

For millennia, the herb Galega officinalis (French Lilac, Italian Fitch or Goat’s Rue) has
been used to produce tea to relieve frequent urination and sweet-smelling breath. This herbal
remedy for what was eventually found to be caused by the hyperglycemia of Diabetes Mellitus
(DM) led several investigators during the 20™ century to purify the active components of the
herb, biguanides, including Phenformin, Buformin and Metformin (ie. N "N’-
dimethylbiguanide). Although Phenformin and Buformin were limited by toxicity related to
lactic acidosis, Metformin is currently FDA-approved and widely used for the treatment of DM.
The precise mechanism of action of metformin is not well defined but the agent does inhibit
complex I of the electron transport chain, oxygen consumption and ATP in hepatocytes“" ' and
in myocytes (http://www.seahorsebio.com/ resources/posters/2007-06-17_wu metformin-

induced.pdf). Such a decrease in the intracellular concentration of ATP will cause an allosteric
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actix;gtion of 6-phosphofructo-1-kinase and resultant increased glucose uptake and glycolytic
flux'® as well as activation of AMP kinase (AMPK) which increases glucose transporter

(GLUT4) expression and translocation in myocytes17 which may in part explain the anti-diabetic
effects of Metformin.

Several retrospective epidemiological studies of diabetic patients who were treated with
Metformin have found that these patients had a lower risk of developing all types of cancer and
of cancer-related deaths relative to diabetic patients who received other oral glucose-lowering
agentslg"zl. Additionally, diabetic breast cancer patients on Metformin were found after resection
to experience a higher rate of microscopic complete responses after neoadjuvant chemotherapy
than diabetic patients not being treated with Metformin or non-diabetic patientszz. The
mechanism for these statistically significant effects is an area of active investigation and several

pre-clinical and clinical investigators are now attempting to improve outcomes of standard anti-
neoplastic agents with Metformin.

Signaling though the B-Raf oncogene in melanoma cells blocks the activation of AMPK
by the kinase LKB1 and inhibition of B-Raf, like Metformin, caused activation of AMPK*" =
Perhaps not surprisingly, Metformin has been found to have significant pre-clinical activity in
melanoma cells in vitro and in vivo, including: (i) causing a G2/M cell cycle arrest and
apoptosis; (i) mitochondrial membrane depolarization; (iii) induction of the p53 tumor
suppressor; (iv) induction of autophagy; and (v) anti-tumor activity against the B16 syngeneic
mouse model of melanoma?®. Additionally, the combination of the B-Raf inhibitor,
Vemurafenib, with Metformin has been found to synergistically Kkill BRAF"*F-positive
melanoma cells in vitro (although certain highly resistant lines are marginally promoted by the
combination)%. Last, a phase I trial of the combination of a mTOR inhibitor, Temsirolimus
(which has no efficacy against melanoma) with Metformin in 8 solid tumor patients, revealed a
partial response in a single metastatic squamous cell carcinoma patient and stable disease in four
patients, including a stage IV melanoma patient who experienced no progression for 22 months
while on therapy (median overall survival is < 1 year)27. Based on these pre-clinical studies
and phase I trial, we hypothesize that the combination of an FDA-approved non-toxic dose
of oral Metformin with the B-Raf inhibitor, Dabrafenib, and the MEK inhibitor,
Trametinib, will yield little toxicity and improve clinical outcomes in terms of objective
response rates and survival in metastatic melanoma patients. An important consideration for
such a combination trial is the possibly that Metformin will decrease blood glucose concentration
in non-diabetic patients and thus cause hypoglycemia and associated symptoms. However, in d
randomized trial of 166 non-diabetic men with hypertension, the fasting blood glucose (5.6
0.74 mM) only dropped by 3% after three months of treatment with 850 mg PO BID of
metformin (to 5.44 mM + 0.83)%°.
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2. STUDY OBJECTIVE(S)

2.1 Primary

. To evaluate the clinical activity of the FDA-approved drugs Dabrafenib (150 mg PO
BID) and Trametinib (2 mg PO QD) in combination with Metformin (500 mg PO BID x

2 weeks, then 850 mg PO BID) in patients with unresectable BRAFV600E positive Stage
I1IC and Stage IV melanoma (Phase I).

. To evaluate the clinical activity of the combined Dabrafenib/Trametinib/Metformin
regimen (Phase II).

. To monitor the safety profile of the combined regimen Dabrafenib/Trametinib/Metformin
(Phase I/II).

2.1 Secondary Objective:

. To estimate the overall survival of patients who have been treated with Dabrafenib,
Trametinib and Metformin.

. To describe the toxicities.

. To explore the effect of other covariates (demographic, disease and treatment related) on

objective response rate and toxicity and overall survival.
3. INVESTIGATIONAL PLAN
31 Summary of Study Design

This will be an open-label, clinical efficacy study of Dabrafenib, Trametinib and
Metformin in patients with unresectable Stage ITIC and Stage IV melanoma. 53 patients with
radiographically measurable melanoma will be enrolled and treated in the study. One cycle of
therapy will last 28 days, and will continue until progression. Radiologic examinations including
a computed tomography (CT) scan of the head, chest, abdomen, pelvis, and other sites of disease,
as appropriate, will be performed during Screening, every 2 months during treatment, and at 4
weeks (+/- 1 week) following the final treatment administration of the combination therapy.
Magnetic resonance imaging (MRI) may be performed for brain imaging and/or if CT scans are
not appropriate or CT scan results are not conclusive. Although not preferred, CT scans may be
performed without contrast. Therapeutic response will be determined using RECIST 1.1.

3.1.1 Dose-Schedules
Patients will receive Dabrafenib (150 mg PO BID), Trametinib (2 mg PO QD) and
Metformin (500 mg PO BID x 2 weeks, then 850 mg PO BID). Treatment will continue until

progression, unless the patient experiences unacceptable toxicity. Patients will be evaluated for
(1) clinical response, (2) safety, and (3) survival.
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3.2

3.2.1

Study Periods

Study periods are 28-day cycles.

Screening

The patient must sign an Informed Consent Form (ICF) before any study procedures are

performed. Screening procedures must be performed within 42 days of the first dose of study

drug.

3.2.2

Eligibility evaluation (review of inclusion/exclusion criteria);

History of prior systemic treatment, including drug therapy and any other anti-cancer
therapies such as radiation therapy;

Demographic information (date of birth, gender, race, ethnicity);

Determination of Stage ITIC or Stage IV disease; if Stage IV disease, document Mla/b/c;
Relevant medical history and surgical history, including treatment history for melanoma
and BRAF status;

Vital signs (body temperature, respiratory rate, blood pressure, heart rate, height, and
weight [kg]);

Physical examination;

Eastern Cooperative Oncology Group (ECOG) Performance Status (PS) (see Appendix);
Clinical laboratory assessment (hematology and serum chemistry);

Serum pregnancy test for female patients of childbearing potential;

Tumor assessment (imaging), unless results are available from appropriate CT scans
performed within 42 days prior to the initiation of Dabrafenib/Trametinib/Metformin.
CT scans with contrast are preferred; the Investigator may authorize CT scans without
contrast; .

Radiological assessment of the brain: All patients are required to have a CT scan with
contrast or MRI scan of the brain, unless results from appropriate scans performed within
42 days are available;

2D-Echo or MUGA (in accordance with the manufacturer’s package insert for
Trametinib).

Collection of AEs.

Treatment Cycles

3.2.2.1 Day 1 of Each Cycle

On Day 1 of each 28-day treatment cycle until PD, the following assessments/treatment
administrations will occur:

Vital signs (prior to treatment, including: body temperature, respiratory rate, blood
pressure, heart rate, weight [kg]);

Physical examination

ECOG PS;
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Clinical laboratory assessment (obtained and reviewed prior to treatment: hematology
and serum chemistry);

° Collection of AEs.
. Every two-three months while on study treatment, 2D-Echo or MUGA,

3.2.2.2 Day 15 of First Cycle

On Day 15 of the first 28-day treatment cycle, the following assessments will occur:

. Vital signs (prior to treatment, including: body temperature, respiratory rate, blood
pressure, heart rate, weight [kg]);

. Physical examination

. ECOG PS;

. Clinical laboratory assessment (obtained and reviewed prior to treatment: hematology
and serum chemistry);

. Collection of AEs.

3.2.3 Radiological Examinations During Study Treatment, at End of Treatment, and in
Follow-Up

Radiologic examinations, including a CT scan of the head, chest, abdomen, and pelvis (or
MRI for brain imaging when CT scans are not appropriate or CT scan results are not conclusive)
will be performed 1 day (1 week) after the final treatment administration during cycle 2, and
then every two months while continuing study treatment. Radiologic examinations may be
performed at the end of treatment. If PD, radiologic assessments performed subsequent to the
end of treatment scans shall be at the discretion of the investigator.

3.2.4 Follow-Up for Survival

Patients will be followed for up to three years following the last treatment administration.
The Investigator or designees will make every possible attempt at least every 3 months (£7
days), for up to three years after the last treatment to contact the patient or family to obtain the
survival information of the patient and, if applicable, the start date of additional anti-cancer
treatment.
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33 Selection of Study Population

3.3.1 Inclusion and Exclusion Criteria

Inclusion Criteria
Patients may be entered in the study only if they meet all of the following criteria.

==

O LA g e

Male or female patients >18 years of age;
Patients with histological confirmed BRAFV600E mutation+ melanoma (Stage IIIC or
Stage IV, American Joint Commission on Cancer);
Eastern Cooperative Oncology Group (ECOG) Performance Status (PS) of 0 to 2;
Life expectancy >3 months;
At least 1 site of radiographically measurable disease by RECIST 1.1
Adequate hematologic, renal, and liver function as defined by laboratory values
performed within 42 days prior to initiation of dosing:

e Absolute neutrophil count (ANC) >1.0 x 10°/L;

e Platelet count >50 x 109/L;

e Hemoglobin >8 g/dL;

e Serum creatinine <2 x upper limit of normal (ULN)

e Total serum bilirubin <3 x ULN;

e Serum aspartate transaminase (AST/SGOT) or serum alanine transaminase

(ALT/SGPT) <3x ULN, and <4 x ULN if liver metastases are present.

Fertile males should use an effective method of contraception during treatment and for at
least 3 months after completion of treatment, as directed by their physician;
Pre-menopausal females and females <2 years after the onset of menopause should have a
negative pregnancy test at Screening. Pre-menopausal females must agree to use an
acceptable method of birth control from the time of the negative pregnancy test up to 90
days after the last dose of study drug. Females of non-childbearing potential may be
included if they are either surgically sterile or have been postmenopausal for >1 year;
Before study entry, written informed consent must be obtained from the patient prior to
performing any study-related procedures.

Exclusion Criteria
Patients will not be entered in the study for any of the following:

1.
2.
A

Prior treatment with Vemurafenib or Dabrafenib;

Known hypersensitivity to Metformin or any of its components

Received radiotherapy for non CNS disease within the 2 weeks prior to commencing
study treatment or have not recovered from side effects of all radiation-related toxicities
to Grade <1, except for alopecia;

Pregnant, breast-feeding, or refusing double barrier contraception, oral contraceptives, Or
avoidance of pregnancy measures;

Have any other uncontrolled infection or medical condition that could interfere with the
conduct of the study.
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3.3.2 Patient Withdrawal

All patients are free to withdraw from participation in the study at any time, for any
reason, specified or unspecified, and without prejudice to further treatment. The Investigator
may end this study at any time, for any reason.

4. STUDY TREATMENTS

4.1 Treatments Administered

Patients will receive Dabrafenib (150 mg PO BID), Trametinib (2 mg PO QD) and
Metformin (500 mg PO BID x 2 weeks, then 850 mg PO BID). Treatment will continue until
progression, unless the patient experiences unacceptable toxicity. Patients will be evaluated for
(1) clinical response, (2) safety, and (3) survival.

4.2  Description of Dabrafenib

Dabrafenib is an inhibitor of some mutated forms of BRAF kinases with in vitro IC50 values of
0.65, 0.5, and 1.84 nM for BRAF V600E, BRAF V600K, and BRAF V600D enzymes,
respectively. Dabrafenib also inhibits wild-type BRAF and CRAF kinases with IC50 values of
32 and 5.0 nM, respectively, and other kinases such as SIK1, NEK11, and LIMKI1 at higher
concentrations. Some mutations in the BRAF gene, including those that result in BRAF V600E,
can result in constitutively activated BRAF kinases that may stimulate tumor cell growth.
Dabrafenib inhibits BRAF V600 mutation-positive melanoma cell growth in vitro and in vivo.

43  Side Effects, Warnings and Precautions of Dabrafenib.
As stated in the manufacturer’s package insert for the FDA-approved Dabrafenib:

New Primary Cutaneous Malignancies: Across clinical trials of Dabrafenib (n = 586), the
incidence of cutaneous Squamous Cell Carcinoma was 11%.

Serious Febrile Drug Reactions: The incidence of fever (serious and non-serious) was 28% in
patients treated with dabrafenib. Withhold Trametinib for fever of 101.3°F or greater or for any
serious febrile drug reaction and evaluate for signs and symptoms of infection.

Hyperglycemia: The incidence of Grade 3 hyperglycemia based on laboratory values was 6%
(12/187) in patients treated with dabrafenib.

Ophthalmologic Reactions: Uveitis and Iritis occurred in 1% (6/586) of patients treated with
dabrafenib across clinical trials.

Hemolytic Anemia: Dabrafenib, which contains a sulfonamide moiety, confers a potential risk
of hemolytic anemia in patients with glucose-6-phosphate dehydrogenase (G6PD) deficiency.

44  Description of Trametinib
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Reversibly and selectively inhibits mitogen-activated extracellular kinase (MEK) 1 and 2
activation and kinase activity. MEK is a downstream effector of the protein kinase B-raf
(BRAF); BRAF V600 mutations result in constitutive activation of the BRAF pathway
(including MEK 1 and MEK?2). Through inhibition of MEK 1 and 2 kinase activity, trametinib
causes decreased cellular proliferation, cell cycle arrest, and increased apoptosis. The
combination of trametinib and dabrafenib allows for greater inhibition of the MAPK pathway,
resulting in BRAF V600 melanoma cell death.

4.5 Side Effects, Warnings and Precautions of Trametinib.

As stated in the manufacturer’s insert for the FDA-approved Trametinib:

Cardiovascular: Hypertension (15%) and Cardiomyopathy

Dermatologic: Skin rash (57%)

Endocrine & metabolic: Hypoalbuminemia (42%)

Gastrointestinal: Diarrhea (43%)

Hematologic & oncologic: Anemia (38%)

Hepatic: Increased serum AST (60%)

4.6  Description of Metformin

A complex I inhibitor that decreases hepatic glucose production, decreasing intestinal absorption
of glucose and improves insulin sensitivity (increases peripheral glucose uptake and utilization).

47  Side Effects, Warnings and Precautions of Metformin.

Gastrointestinal: Diarrhea (12% to 53%); nausea/vomiting (7% to 26%; 7% to 9%); flatulence
(12%)

Neuromuscular & skeletal: Weakness (9%)

4.8 Dose Delays and Modifications
Dose delays and modifications of each of the three drugs in this combination regimen will be at

the Investigator’s discretion. Investigators will refer to the dosing guidelines in the package
inserts for guidance on dosing decisions.
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4.9 Concomitant Medications

Concomitant medications and treatment (for example, palliative radiotherapy) during the :
study will be allowed at the Principal Investigator’s discretion.
5. EFFICACY AND SAFETY MEASURES

5.1 Schedule of Events

A schedule of events is presented in Appendix 1.

5.2  Efficacy Measures

. This study includes assessments of safety and efficacy as outlined in the sections below.
Disease progression and efficacy response will be determined using RECIST 1.1.

5.2.1 Primary Efficacy Endpoints

The primary efficacy endpoints are RECIST 1.1 and safety. Efficacy responses will be
assessed following the last administration of the test agents.

5.2.2 Secondary Endpoint
Secondary endpoint is overall survival.
5.2.3 Tumor Assessments

Tumor measurements will be performed using RECIST 1.1. Ata minimum, CT scans of
the head, chest, abdomen, and pelvis will be performed at study entry, every 2 months while on
treatment, following the last administration of the test agents, or at any time there is clinical
evidence of disease progression, to evaluate disease status.

This section provides the definitions of the criteria used to determine objective tumor
response for target lesions using RECIST 1.1.

Complete Response (CR): Disappearance of all target lesions. Any pathological lymph nodes
(whether target or non-target) must have reduction in short axis to <10 mm.

Partial Response (PR): At least a 30% decrease in the sum of diameters of target lesions.

Progressive Disease (PD): At least a 20% increase in the sum of diameters of target lesions,
taking as reference the smallest sum on study (this includes the baseline sum if that is the
smallest on study). In addition to the relative increase of 20%, the sum must also demonstrate
an absolute increase of at least 5 mm. (Note: the appearance of one or more unequivocal new
metastatic lesions is also considered progression).
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Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient increase to
qualify for PD, taking as reference the smallest sum of diameters while on study.

53 Safety Measures

5.3.1 Adverse Events

N .The investigator is responsible for recording all AEs observed during the study period.
Definition of AE: An AE is any untoward medical occurrence in a patient or clinical

investigation subject administered a pharmaceutical product and which does not necessarily have
a causal relationship with this treatment.

Definition of Serious Adverse Event (SAE) or serious suspected adverse reaction: A SAE,
experience or reaction, is considered serious if, in the view of either the Investigator or Sponsor,
it results in any of the following outcomes:

e Results in death;

o Is life-threatening (the patient is at a risk of death at the time of the event; it does not
refer to an event that hypothetically might have caused death if it were more severe);

» Requires inpatient hospitalization or prolongation of existing hospitalization: Hospital
admissions and/or surgical operations planned before or during a study are not considered
AEs if the illness or disease existed before the patient was enrolled in the study, provided that
it did not deteriorate in an unexpected way during the study;

e Results in persistent or significant disability/incapacity or substantial disruption of the
ability to conduct normal life functions;

« Is a congenital abnormality/birth defect; ,
« Other: as determined by the Investigator, medically significant events that do not meet
any of the criteria above, but may jeopardize the patient and may require medical or surgical
intervention to prevent one of the other serious outcomes listed in the definition above.

Clinical laboratory tests will be reviewed for results of potential clinical significance at all
timepoints throughout the study. The Investigator will evaluate any change in laboratory values.
If the Investigator determines a laboratory abnormality to be clinically significant, it is
considered a laboratory AE; however, if the laboratory value abnormality is consistent with a
current diagnosis, it may be documented accordingly.

An Adverse Drug Reaction (ADR) is defined as all noxious and unintended responses o a
medicinal product related to any dose. An Unexpected Adverse Drug Reaction is defined as any
adverse reaction, the nature of which is not consistent with the applicable product information.

Each AE is to be evaluated for duration, severity according to NCI CTCAE v. 4.0,
seriousness, and causal relationship to the investigational drug. The action taken and the

outcome must also be recorded.

Relationship
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The causal relationship between the study drug and the AE has to be characterized as not
related, possibly related, or probably related. Events can be classified as “not related” if there is
not a reasonable possibility that the study drug caused the AE. A “possible” relationship
suggests that the association of the AE with the study drug is unknown; however, the AE is not
reasonably supported by other conditions. A “probable” relationship suggests that a reasonable
temporal sequence of the AE with the study drug administration exists and, in the Investigator’s
clinical judgment, it is likely that a causal relationship exists between the study drug
administration and the AE, and other conditions (concurrent illness, progression or expression of
disease state, or concomitant medication reactions) do not appear to explain the AE.

5.3.1.1 Reporting of Adverse Events

All AEs, regardless of severity and whether or not they occurred during the study
treatment or within 21 days following the last treatment, are to be documented by the
Investigator appropriately, including date of onset, severity, action taken, outcome, and
relationship to study drug. Adverse events occurring between the time of signing informed
consent to the time of the first dose will NOT be captured as AEs unless the AE is a direct result
of a study-specific procedure or results in death from an event other than PD.

The Data and Safety Monitoring Plan of the Brown Cancer Center will be used for this
phase I/II protocol. The investigators will conduct continuous review of data and patient safety
at weekly meetings where the results of each patient’s treatment are discussed. The discussion
will include the number of patients, significant toxicities as described in the protocol, dose
adjustments, and responses observed. Quarterly summaries of SAEs will be submitted through
the CTO to the DSMC for review.

In the case of an SAE, the Investigator must notify the Co-Chairman of the Data Safety
Monitoring Committee within 24 hours of becoming aware of the event, and will notify the
Institutional Review Board in accordance with its guidelines.

5.3.2 Laboratory Assessments. At Day 1 of each cycle, a CBC with a 3-part differential and a
CMP will be ordered and assessed by the Investigator.

6. STATISTICS

6.1 Study Design:

The study will be a single-arm, single center, uncontrolled phase I/II trial to estimate the
safety of the combined treatments and then estimate the efficacy in terms of objective response
(CR+PR) rate in patients with stage IIIC and Stage IV melanoma treated with

dabrafenib/trametinib and metformin.

6.2 End-Point Definitions:
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. We.will use two main end points. The primary endpoint of interest is the clinical response
as defined in Section 5. The second end point will be tolerability to treatment. Secondary end

points to be considered are the overall survival, OS, which is the time to first event or death due
to any reason.

6.3 Sample Size:
The study is conducted in 2 phases.

Phase I:

In phase I, we will enroll 6 patients for the combination regimen of
Dabrafenib/Trametinib/Metformin. We will allow at the most two drug-related CTCAE grade 4
toxicities in 6 patients in order to advance to Phase II. If we observe any drug-related deaths or
more than two drug-related CTCAE grade 4 events, then we will halt the trial.

The Data and Safety Monitoring Plan of the Brown Cancer Center will be used for this
phase I/II protocol. The investigators will conduct continuous review of data and patient safety
at weekly meetings where the results of each patient’s treatment are discussed. The discussion
will include the number of patients, significant toxicities as described in the protocol, dose
adjustments, and responses observed. Quarterly summaries of SAEs will be submitted through
the CTO to the DSMC for review.

Phase II:

There is no data available at the institution to support the sample size justification based
on efficacy of this treatment combination. In the published literature, the objective response
rate to Dabrafenib and Trametinib using RECIST 1.1 Criteria is 76 % (N=54, 95% (I,
65% to 87%’ (Flaherty et al, NEJM, 367:1694, 2012). We expect that the overall response
rate should be between 60-80%. Therefore an objective response rate less than 64% should
indicate the treatment is not sufficiently promising (PO = 0.64); this is a bit lower than the lower
limit of the 95% CI. We expect the therapy to increase the overall response rate at 80% (P1 =
0.80). Using Simon’s two stage minimax design for phase II trials we plan to enroll a maximum
of 53 patients. In first stage, 20 patients will be enrolled. Table S1 gives the details of the
justification of this sample size. Note that if the treatment is not altered in Phase I, patients
enrolled on Phase [ will be included in Phase II in the efficacy estimation.

Table S1. Sample size justification P0 =0.64, P1=0.80, alpha=0.05 and power =80%

MiniMax Two Stage Design MiniMax Design
First Stage Sample Size (nl) 20

Upper Limit For 1*' Stage Rejection of Drug (# of OR) 13

Maximum Sample Size (n) 53

Upper Limit for 2™ Stage Rejection of Drug (# of OR) 39

Expected Sample Size If Response Probability = 0.64 33

Probability of Early Termination at If RP=0.64 0.62
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6.4 Accrual Rate:

Based on our experience we plan to enroll 30 patients per year. It will take approximately
2.0 years to complete the enrollment of 53 patients. Depending on the treatment’s performance
we may not need to enroll all 53 participants. Given the relatively short overall survival times, all

patients will be followed for up to 3 years once enrolled and after the end of treatment with
Dabrafenib/Trametinib/Metformin.

6.5 Statistical Analysis:

General Approach:

Patients receiving treatment will be presented. Patients receiving treatment who are
found not to have fully met the eligibility criteria will be presented. On-study protocol violations
will also be presented. Patients who do not complete the required observations will be listed and
evaluated separately as necessary. Reasons for study discontinuation and date of withdrawal
from study will be presented.

Descriptive statistics related to the participant characteristics, treatment, and prognostic
factors will be reported. Clinical response rates (complete, partial, and sustained) along with
95% confidence intervals will be estimated. The overall survival will be estimated by the
Kaplan-Meier method?. Differences in survival will be evaluated through the estimated hazard
rates using the un-weighted log-rank tests. The OS time will be determined as the time from
enrollment until death or last follow-up evaluation. In order to examine the significant prognostic
factors, we will use the Cox proportional hazards regression models in both uni-variable and
multi-variable setting30. Descriptive statistics associated with the toxic events will be reported.
The factors to be analyzed are ethnicity, gender, age, and pathological subtype. The various
factors will be placed into categorical variables.

All calculations will be performed with SAS statistical software (SAS Institute Inc., Cary,
NC). Analyses for specific aims are outlined below.

Statistical Analysis for specific aims:

Primary Objectives:

o To evaluate the safety of the FDA-approved Dabrafenib and Trametinib in combination
with Metformin in patients with unresectable Stage IIIC and Stage IV melanoma (Phase
I).
A total of 6 consecutive patients will be evaluated on this combination treatment. If any
drug-related death occurs in this early stage, the study will be suspended. To continue on
Phase I, at the most two drug-related CTCAE grade 4 events are allowed, which is in
Jine with a Typical Phase I study with only one dose.

e To estimate the efficacy of the Trametinib/Dabrafenib/Metformin regimen ( Phase II).
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The efficacy will be estimated based on objective response (OR) rate, which is PR+ CR.
We will estimate the OR rate along with its 95% confidence interval. We will also
estimate CR and PR rates along with 95% confidence intervals. We will also compare
these rates with published rates NEJM (201 1)® by comparing the confidence intervals.

e To monitor the safety the combined regimens (Phase I/II).
The monitoring rule is outlined in the next subsection.

Secondary Objective:
e To estimate the overall survival rate on the combined regimes.
We will estimate the overall survival (OS) rates using the method of Kaplan-Meier. To
compare the results with historical controls (results published in NEJM, 2011 and others),
we need to estimate fixed term (such as 1-year, 2-year) OS rate along with 95%

confidegsce interval precisely, that we plan to do using the method or Yuan and Rai
(2011)

e To describe the toxicities.
We will produce frequency and percentages of different CTCAE.

o To explore the effect of other covariates ( demographic, disease and treatment related) on
objective response rate and toxicity and overall survival.
We will identify the covariates and define specific groups, using some cut-offs, that are
meaningful in a regression analysis. The effect of the covariates on a dichotomous
outcome (OR or Toxicity) and time-to-event (OS) will be explored using a logistic
regression and Cox proportional Hazards model, respectively.

6.6  Monitoring Rule for Phase II:

Safety monitoring of the accumulated outcomes data is designed to ensure the continuing
safety of the currently enrolled participants and participants not yet enrolled. This is achieved by
stopping the trial early to reduce the number of participants exposed to a harmful or ineffective
treatment.

6.7 Non-efficacious Treatment (Futility):

In the combined regimen Dabrafenib/Trametinib/Metformin: in the first stage we will
enroll 28 participants and if we observe at most 12 objective responses we will not enroll any
new participants. If we observe 13 or more objective responses in the first stage, then we plan to
enroll an additional 25 patients. In order for the treatment to be declared effective there has to be
objective responses in at least 29 patients. If the objective response rate is only 41%, we will
have 66% chance of stopping the study early and, at most, 37 patients will be treated on the
potentially ineffective therapy.
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6.8 Toxic Treatment (Safety) for Combined Phase I/II Trial:

The cumulative number of grade 3 or 4 toxic events will be monitored after each person
is enrolled®® . If the cumulative number of toxic events produces enough evidence to conclude
that the true toxicity rate is greater than or equal to 33% (Pt0 = 0.33) then the trial will be
stopped early for safety reasons. The cumulative number of toxic events after each is person is
treated will be compared to the boundary values in Table S2. If the cumulative number of toxic
events after person is treated is greater than or equal to the associated boundary value bi then the
combination treatment is rejected for safety considerations. With this rule, there is only a 5%
chance of stopping the trial early for lack of safety if the true toxicity rate is less than 33%.

Continual assessment of the toxic events ensures we do not expose an undue number of patients
to a harmful treatment.

Table S2. Toxicity Boundaries, N = 53, Pt0 = 0.33, and alpha=0.05

Minimum Number Maximum Number Number of

of Subjects of Subjects Toxicities

4 4 4

5 6 5

7 7 6

8 9 7

10 11 8

12 14 9

15 16 10

17 18 11

19 19 12

20 22 13

23 23 14

24 27 15

28 28 16

29 30 17

31 32 18

33 34 19

35 37 20

36 40 21

41 42 22

43 45 23

46 47 24

48 50 25

51 52 26

53 54 27 |
75 ETHICS
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7.1 Ethical Conduct of the Study

. Tl}is §tudy will be conducted and the informed consent will be obtained according to the
ethical principles stated in the Declaration of Helsinki (2008), the applicable guidelines for GCP,

or the applicable drug and data protection laws and regulations of the countries where the study
will be conducted.

T2 Patient Information and Informed Consent

The ICF will be used to explain the risks and benefits of study participation to the patient
in simple terms before the patient will be entered into the study. The ICF contains a statement
that the consent is freely given, that the patient is aware of the risks and benefits of entering the
study, and that the patient is free to withdraw from the study at any time. Written consent must

be given by the patient and/or legal representative, after the receipt of detailed information on the
study.

The Investigator is responsible for ensuring that informed consent is obtained from each
patient or legal representative and for obtaining the appropriate signatures and dates on the ICF
prior to the performance of any protocol procedures and prior to the administration of study drug.
The Investigator will provide each patient with a copy of the signed and dated ICF and will
document in the patient’s source notes that informed consent was given.
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APPENDIX 1: SCHEDULE OF EVENTS

Period

Screening

Day 1
each cycle
and End
of
Treatment

Day 15

Day 1 Cycle 2
then Q2-3
months

Day 1 Cycle 3
(or End of
Treatment if
PD)

Follow-up
for
Survival

Assessments

0to 42
days Pre-
treatment

Every 28

days Until
PD

(£3 days)

First
Cycle
Only (3
Days)

1 Day (+7 days)
After Cycle 2,
and Continue
q2-3 Months
while on
treatment.

1 Day (£7 days)
After final dose
in Cycle 2 (and
Continue Q2
months Until
PD)

Every 3
Months
(£7 days) ,
up to 3
years after
last dose

Informed consent

Inclusion/exclusion
criteria

Demographic
information

TNM staging (AJCC)

Medical history

Vital signs

Physical exam

ECOG PS

Hematology

Serum chemistry

I E Rl b

kel taitaile

2D-Echo

Pregnancy test (if
applicable)

S P S B S e P e B A I

Dabrafenib/Trametinib
& Metformin
Initiation

Radiological
assessments”

>

Adverse events

Survival information
via telephone
interview or in-person
contact at SOC clinic
visit

aCTs of the head, chest, abdomen, pelvis, and other sites of disease will be performed every 2 months, +/- 7 days of
Day 1 of the subsequent cycle.
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APPENDIX 2: ECOG PERFORMANCE CRITERIA

Grade

0 Fully active, able to carry on all pre-disease performance without restriction

1 Restricted in physically strenuous activity but ambulatory and able to carry out work
of a light or sedentary nature, e.g., light house work, office work

2 Ambulatory and capable of all self-care, but unable to carry out any work activities.
Up and about more than 50% of waking hours

3 Capable of only limited self-care, confined to bed or chair more than 50% of waking
hours

4 Completely disabled. Cannot carry on any self-care. Totally confined to bed or chair

5 Dead
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