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Introduction

The objective was to design and evaluate a phase Il
proof of concept/dose-response study in Migraine
Prophylaxis, exploiting the characteristics of the
primary endpoint optimally and taking into account
cost, time efficiency, as well as limiting unnecessary
patient exposure to the drug.

The primary endpoint, Migraine Headache Day
(MHD), was longitudinal in nature: 1 month of run-in
to establish a baseline was followed by 3 months of
treatment, and binary: For each patient, every day
was either an event or a non-event day.

The objective was addressed by a model-based
primary analysis and a two stage design with interim
analysis.

Methods

A model describing the placebo time course and drug
effect was constructed using literature and in-house
historical data. The model had 3 components:

1) a constant and common baseline (BASE) for the
probability of an event at a given day prior to
treatment,

2) a fractional change in the probability of an event
at a given day, expressed as 1-exp(-k*time), which
described the expected probability of an event over
the 12-week treatment period, and

3) 2 parameters which described the modification
of the change in probability over time due to placebo
treatment effect (PLAC) or active treatment effect
(PLAC+MXD).

Logit[P(MHD)] = BASE + (1—exp(~k *t))* (PLAC + MXD)

Initial Model Parameter Assumptions

Parameter ‘ mean ‘ sd
BASE 6.5 MHD/month 2.8 MHD/month
(p(MHD)=0.232)
PLAC 5.2 MHD/month 2.8 MHD/month

(p(MHD)=0.186)

3.1 MHD/month
(P(MHD)=0.111)

T2 (for k) 20 days 9 days

MXD (40% vs PLAC) 2.8 MHD/month

Study Design

| Partl | Interim analysis | Part 2 |
| I I |
Full dose —response
Base 1 month  Plac 3 month
Combined data part 1 and 2
1-4 doses + placebo
Base 1 month 60 mg 3 month
T T _ StoprecruitmentZ—___, | Increasen
Increase certainty
1 1-2 doses + placebo

Base 1 month 120 mg 3 month
it

STOP for futility
Tools

Data analyses were performed using NONMEM
(version V).

Simulations and all additional data manipulations and
graphics were performed using R (The R Foundation
for Statistical Computing, Version 2.1.1 [2005] for
Part 1 and Version 2.3.1 [2006] for Part 2)
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Design Part 1

More Power with Model based analysis

Sample Power (Type Il) Risk (Type )
Size To detect 40% vs placebo To continue trial
if true effect is 0%
nigroup Model-based End of TMT pair-wise Model-based
analysis comparison analysis
(nsim=300) (nsim=300)
20 81 58 23
25 89 67 13
30 95 74 13
40 98 84 01
50 99.9 90 03
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Conclusions Interim Analysis

Although the variance on treatment and the size of
the placebo response were larger than assumed, the
power was still sufficient to define the desired effect
size as unlikely.

Design Part 2

Since a 25% Drug Effect vs Placebo could not be
excluded based on the interim analysis, it was
decided to continue and power Part 2 to detect this
effect. Assumptions were adjusted. In particular both
extent and uncertainty of the placebo response were
used in the simulations.

A sample size of 120/group had estimated 80%
power to detect a 25% Drug Effect vs Placebo. The
Type | error was estimated 3.5%.

In addition, only 1 dose (to limit the size of Part 2)
was to be studied in women only. Further analysis
suggested a larger drug effect in women (majority of
target population) than in men, at that dose.

It was decided not to combine Part 1 and 2 data in the

\final analysis. /
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Results Part 2
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Conclusions
« Model-based analysis allowed for much
smaller sample sizes (about half the subjects)

» Two-stage design allowed for adjustments in
design during trial and stopping early if appropriate
(time and money).

« Intuitive outcome: Probability of having a Migraine
Headache Day
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