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ABSTRACT

Introduction: There is a need for new therapies
in Parkinson’s disease that may help to address
known limitations of current options. PF-
06649751 is a novel, highly selective dopamine
D1/DS5 agonist targeted for Parkinson'’s disease
treatment.

Methods: The safety, pharmacokinetics, and
pharmacodynamics of PF-06649751 were asses-
sed in single ascending dose and multiple
ascending dose clinical trials in patients with
Parkinson’s disease. The single ascending dose
study (N =18) was a double-blind, placebo-
controlled study with a three-way crossover
design consisting of three treatment periods
separated by 7-day study drug washout periods.
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PF-06649751 doses were 0.75 mg, 1.5 mg, 3 mg,
6mg, and 9mg. In the open-label multiple
ascending dose study, eligible subjects received
once-daily doses of PF-06649751 (N = 45) over
21 days, with up-titration to 5 mg, 15 mg, and
25 mg once daily. Pharmacodynamics were
assessed by measuring change from baseline in
the Movement Disorder Society-sponsored
revision of the Unified Parkinson’s Disease Rat-
ing Scale (MDS-UPDRS) Part III at different time
points post dose.

Results: PF-06649751 was safe and well toler-
ated across studies and in all cohorts. Peak
plasma concentrations were attained 1-4 h post
dose across both studies, and exposure
increased with increasing dose. PF-06649751
demonstrated sustained pharmacodynamic
effects compared with placebo, with mean
reductions from baseline in the MDS-UPDRS
Part III up to 12 h post dose at 9 mg single dose.
MDS-UPDRS Part III changes in the open-label
multiple dose study on day 22 also demon-
strated sustained pharmacodynamic activity.
Conclusions: PF-06649751 represents a novel
therapeutic candidate for Parkinson’s disease
with an initial safety, tolerability, and pharma-
cokinetic profile and potential for efficacy that
merits further study in larger clinical trials.
Trial registration: These studies are registered
at www.clinicaltrials.gov as NCT02373072,
NCT02224664.
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INTRODUCTION

The cardinal motor symptoms of Parkinson’s
disease, which affects over 1 million people in
the USA alone, arise as a result of deficiency of
the dopamine neurotransmitter in the central
nervous system [1]. While levodopa (L-dopa),
the synthetic version of dopamine, is the
mainstay of Parkinson'’s disease treatment, more
than 40% of subjects receiving r-dopa experi-
ence motor fluctuations typically after more
than 3-S5 years of therapy [2, 3]. These motor
fluctuations represent a significant source of
disability for some individuals and their fami-
lies [4, S]. In addition, other approved drugs,
such as the D2/D3 agonists (e.g., pramipexole
and ropinirole), are associated with specific
adverse effects, such as daytime somnolence
and impulse control disorders [6, 7], that can
affect the quality of life of some patients using
these medications. Thus, there is an unmet
medical need for effective therapies that may be
used either as alternatives to, or in combination
with, existing Parkinson’s disease drugs.

There is a strong rationale, from both pre-
clinical and clinical studies, that targeted acti-
vation of dopamine D1 receptor subtype
signaling may be an important orthogonal
strategy to treat Parkinson’s disease while miti-
gating some of the problems associated with
existing therapeutics [8, 9]. Farly advancement
of this concept focused on the effects of full D1
agonists, and provided an initial proof of prin-
ciple via demonstration of a strong anti-
parkinsonian effect on motor symptoms in
several single-dose clinical studies [10, 11]. One
study was conducted in individuals with sig-
nificant existing dyskinesias, and demonstrated
both efficacy and also a level of dyskinesias
similar to L-dopa [12]. Dose-limiting effects were
also noted in these studies [10-12]. The poor
tolerability, low oral bioavailability, and short
pharmacokinetic half-life of selective D1 ago-
nists which have reached clinical study to date
have limited their further development, and no

new investigation of selective D1 agonists in PD
has been reported for over 20 years [13, 14].

PF-06649751 is a highly selective dopamine
D1/DS receptor partial agonist that has a novel
non-catechol-based structure. The discovery of
this partial D1 activator with good oral phar-
macokinetics and brain penetration prompted
us to re-examine this potent pharmacology for
the symptomatic treatment of Parkinson’s dis-
ease. Although we were aware of clinical and
preclinical studies which reported that partial
D1 agonists were not effective in preclinical
models of PD or in clinical study [15-17], other
literature [18] raised potential caveats with
some of the conclusions from early D1 agonist
work, and our own studies also showed subop-
timal pharmacokinetics of key tools like SKF-
38393 [19], which we reasoned could have
influenced results.

On the basis of our unpublished studies
which showed that non-catechol partial D1
agonists were efficacious in a preclinical model
of PD, we advanced the selective D1/5 partial
activator PF-06649751 to re-investigate the
hypothesis that this pharmacology may provide
an important new therapeutic option in
Parkinson’s with a good balance of safety and
motor efficacy. Prior to initiating larger clinical
studies for more thorough evaluation of this
hypothesis, and in light of prior clinical expe-
rience with short-acting selective D1 agonists in
clinical studies, we first sought to understand
the safety, tolerability, and pharmacokinetics of
PF-06649751. Healthy subject studies (single
and multiple dose studies) with PF-06649751
were associated with nausea and vomiting, even
at low doses, precluding evaluation of safety at
projected clinically relevant doses (data on file).
Many dopaminergic drugs have divergent tol-
erability profiles in untreated healthy volunteer
vs. treated patients, and we proceeded to com-
plete initial single and multiple dose studies of
safety and pharmacokinetics in Parkinson’s
disease patients who were already receiving
levodopa therapy. Preliminary assessment of
pharmacodynamics of PF-06649751 was also
implemented in these studies to build confi-
dence in the hypothesis and also guide dose
selection in phase 2 efficacy studies.
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Here we describe the results of two phase I
studies (NCT02373072 and NCT02224664)
evaluating the safety, tolerability, pharmacoki-
netics, and pharmacodynamics of single
ascending doses or repeated daily doses of PF-
06649751 in subjects with idiopathic Parkin-
son’s disease.

METHODS

Study Overview

A single ascending dose (SAD) study
(NCT02373072) was conducted at five sites in
the USA and one site in Belgium, and a multiple
ascending dose (MAD) study (NCT02224664)
was conducted at 10 centers in the USA. Both
studies assessed the safety, tolerability, phar-
macokinetics, and pharmacodynamics of PF-
06649751, a novel dopamine D1/DS partial
agonist in development for the treatment of
Parkinson’s disease. Participants provided writ-
ten informed consent prior to screening, and
institutional review boards/independent ethics
committees at each of the investigational sites
reviewed and approved the study protocols
(including amendments) and informed consent
documentation. Both studies were conducted in
accordance with the Declaration of Helsinki and
the International Conference on Harmonisa-
tion Good Clinical Practice Guideline.

Study Design

The SAD study was a randomized, double-blind,
sponsor-open, placebo-controlled, placebo-sub-
stitution study with three-way crossover design
in subjects with idiopathic Parkinson’s disease
(Table 1). After overnight washout of 1-dopa (no
L-dopa administration after 8 PM), study drug or
placebo was administered once during each of
three treatment periods, with an at least 7-day
study drug washout phase between treatment
periods. For cohort 1, each subject participated
in the study for up to 61 days, including a
28-day screening period, three study periods
with at least 7 days’ washout, and up to 10 days’
follow-up. For cohort 2, the 61 days could be

extended to account for the mandatory safety
reviews before each study period. All subjects in
cohort 1 period 1 received either PF-06649751
(0.75 mg) or placebo, and dosing proceeded
through two additional periods as outlined in
Table 1. The start of cohort 2 was held until
safety, tolerability, and pharmacokinetics were
evaluated for at least six completed subjects in
cohort 1 period 2 (PF-06649751 1.5 mg or pla-
cebo). All subjects in cohort 2 received either a
higher starting dose of PF-06649751 (3 mg) or
placebo, and dosing for cohort 2 proceeded as
outlined in Table 1.

In the open-label MAD study, PF-06649751
was administered once daily (QD) over 21 days
(days 3-23) to sequential cohorts of subjects
with Parkinson’s disease (Table 2). PF-06649751
was up-titrated to achieve the target dose by day
14 (11 days of dosing). The screening period for
eligibility was up to 24 days (day -28 to day -4)
prior to day 0. Each cohort had two study
periods. For each cohort, subjects entered in
period 1 (days 0-2) and, if they met the criteria,
were subsequently enrolled into period 2 (days
3-23) and dosed with PF-06649751. On the
basis of results observed in a previous MAD
study in healthy subjects, PF-06649751 5mg
QD was selected as the first target dose, which
corresponded to cohort 3 from the original
protocol. Therefore, cohorts 1 and 2, which had
been planned for lower target doses, were not
initiated. Cohorts 3, 4, and 6 targeted doses of
5mg, 15mg, and 25 mg QD, respectively, and
in each case a separate up-titration scheme was
employed to allow for 10 days of dosing at the
target dose (days 14-23). Doses could be modi-
fied or down-titrated according to emerging
safety, tolerability, and pharmacokinetic data.
Safety, tolerability, and pharmacokinetic data of
cohort 3 were reviewed prior to initiating dos-
ing in cohorts 4 and 5. Cohort 5 was designed to
test doses up to 15mg QD, specifically in
Parkinson’s disease patients with r-dopa-in-
duced dyskinesia (LID). In cohort 5, subjects
were up-titrated over approximately 8 days
(days 3-10) to PF-06649751 8 mg QD; for the
remainder of the treatment period, the dose of
PF-06649751 could be further increased on the
basis of clinical impression to a maximum of
15mg QD. Available safety, tolerability, and
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Table 1 SAD study: three-way crossover design

N=9 Period 1 Period 2 Period 3
Cohort 1
n=3 PBO 1.5 mg 3 mg
n=3 0.75 mg PBO 3 mg
n=3 0.75 mg 1.5 mg PBO
Cohort 2
n=3 Safety review A PBO Safety Review B 6 mg Safety review C 9 mg
n=73 3 mg PBO 9 mg
n=3 3mg 6 mg PBO

PBO placebo, SAD single ascending dose

pharmacokinetic data up to day 24 for at least
five subjects from cohort 4 were reviewed prior
to initiating the dosing in cohort 6. Cohorts 5
and 6 were enrolled simultaneously, and the
protocol was designed to allow study closeout
once at least six subjects had completed the
study in cohort 6.

During up-titration of PF-06649751 in period
2 in the MAD study, there was concomitant
gradual down-titration of 1-dopa, with the
option of 1-dopa rescue therapy as determined
by the study investigators (Table 2). Subjects
who received rescue therapy with r-dopa con-
tinued in the study. At the end of period 2,
subjects could return to their pre-study doses of
anti-Parkinson'’s disease medications.

Inclusion/Exclusion Criteria

Both the SAD and MAD studies admitted male
or female subjects of non-childbearing potential
between the ages of 30 and 85 years (SAD study)
or 30 and 80 years (MAD study), inclusive, with
a body mass index of 17.5-38.0 kg/m? and a
total body weight greater than 50 kg, and with a
clinical diagnosis of idiopathic Parkinson’s dis-
ease, including the presence of at least two out
of three cardinal characteristics (tremor, rigid-
ity, and/or bradykinesia). For both studies,
subjects were excluded if they had a history of
or clinical features consistent with an atypical
parkinsonian syndrome, or a history of surgical
intervention for Parkinson’s disease

(pallidotomy, thalamotomy, deep brain stimu-
lation, etc.).

In the MAD study, amantadine (except
cohort 5), apomorphine, anticholinergics, cat-
echol-O-methyl transferase inhibitors, and
dopamine agonists were not permitted at any
time (days 0-24). Amantadine (except cohort
5), apomorphine, and anticholinergics were to
be discontinued at least 21 days prior to day O.
Catechol-O-methyl transferase inhibitors and
dopamine agonists were to be discontinued on
day -3 (or prior). Monoamine oxidase inhibitors
were allowed throughout the study, with the
exception of intensive pharmacokinetic/phar-
macodynamic days. Cohort 5 only: daily doses
of amantadine up to 200 mg/day were allowed
throughout the study; daily doses of aman-
tadine were to be stable for at least 21 days prior
to day 0.

Study Objectives

The primary objective of these studies was to
evaluate the safety and tolerability of PF-
06649751 in subjects with Parkinson'’s disease.
The pharmacokinetics of PF-06649751 was a
secondary objective. Additionally, in both
studies, we sought to explore the pharmacody-
namic effects of PF-06649751 on motor perfor-
mance and dyskinesia using the Movement
Disorder Society-sponsored revision of the
Unified Parkinson’s Disease Rating Scale Part III
(MDS-UPDRS-III) [20].
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MDS-UPDRS-III Evaluation

The MDS-UPDRS is a structured clinimetric tool
used to evaluate the severity of Parkinson'’s
disease across behaviors, daily activities, motor
abilities, and other complications of Parkinson'’s
disease [20]. The MDS-UPDRS primarily mea-
sures motor impairments, with subsections
organized according to motor and non-motor
aspects of Parkinson’s disease.

The MDS-UPDRS-III assesses the motor signs
of Parkinson’s disease and was administered by
the study investigators, who maintained cur-
rent training and certification on the instru-
ment. All Part III assessments were performed
by the local rater and, in the SAD study, rating
sessions were video-recorded for evaluation by
an independent central qualified rater. MDS-
UPDRS-III comprises 33 subscores based on 18
items, several with right, left, or other body
distribution scores. Each question was anchored
with five responses that were linked to com-
monly accepted clinical terms: O = normal,
1 =slight, 2 = mild, 3 = moderate, and 4 = se-
vere. In the MAD study, MDS-UPDRS-III assess-
ments took place each study day and at
intervals of 0.5, 1, 1.5, 2, 4, 8, and 12h on
intensive pharmacokinetic/pharmacodynamic
study days (days 7, 13, and 22). .-Dopa was not
administered until after pharmacokinetic and
pharmacodynamic assessments were com-
pleted, except where rescue 1-dopa was
required, in which case data from these subjects
were excluded from the pharmacodynamic
analysis.

Safety Evaluations

Safety evaluations included adverse events
(AEs), safety laboratory tests, vital signs, 12-lead
electrocardiograms (ECGs), physical and neu-
rological examinations, and suicidal ideation
and behavior assessments including Columbia-
Suicide Severity Rating Scale.

Statistical Methods

A sample size of approximately nine (SAD
study) and eight (MAD study) completers per

cohort was chosen on the basis of the need to
minimize exposure of humans to a new chem-
ical entity and the requirement to provide ade-
quate safety and tolerability information at
each dose.

In the SAD study, change from baseline in
MDS-UPDRS-III total score was analyzed using a
restricted maximum likelihood linear mixed-
effect repeated measures model with fixed
effects for treatment, time (visit), baseline MDS-
UPDRS-III total motor score, and a random
effect for subject. Using this model, 90% confi-
dence intervals (CIs) comparing the mean
change from baseline in MDS-UPDRS-III total
motor score estimates at each time point for PF-
06649751 versus placebo were computed.
Analysis was to be done on the highest achieved
PF-06649751 dose along with the matching
placebo data for that period. If the highest PF-
06649751 dose was at least 3 mg, then analysis
was also to be done for the PF-06649751 3 mg
dose versus placebo, with data pooled across the
two cohorts.

In the MAD study, no formal inferential
statistics were applied to the pharmacodynamic
analysis, and results were descriptive only, with
comparisons generally made to baseline, as
appropriate. Descriptive statistics over time
were used to detect trends via changes within
the treatment groups or differences between
groups, if applicable.

RESULTS

In the SAD study, a total of 18 subjects were
randomized and assigned to study treatments.
All subjects completed the treatment, except for
one subject from cohort 2 who discontinued
after two periods as they were no longer willing
to participate. The subject received treatment
with PF-06649751 3 mg and PF-06649751 6 mg
but did not receive the placebo treatment. All
subjects treated with PF-06649751 were inclu-
ded in the pharmacokinetic analysis. One sub-
ject (PF-06649751 9mg) had a pre-dose
concentration of 9.5% of peak concentration
(Cmax) and was included in the analysis. All
subjects treated with study drugs were analyzed
for pharmacodynamics and safety. The majority

A\ Adis



Neurol Ther (2018) 7:307-319

313

of the subjects were male (15/18) and white (16/
18). The mean age (60.1years, range 44—
76 years), mean weight (81.0kg, range
56.1-126.6 kg), and body mass index (27.8 kg/
m? range 18.3-37.5kg/m? were generally
comparable across the two cohorts (Supple-
mentary Table 1). For the MAD study, a total of
50 subjects were assigned to study treatment (-
dopa) in period 1. Of the 50 subjects, 45 subjects
met the criteria for enrollment to period 2, and
five subjects were discontinued from the study
as they did not meet the period 2 entrance cri-
teria. Forty-five subjects distributed across
cohorts 3-6 were treated with PF-06649751. Of
the 50 subjects in the study, 31 were male and
19 were female; the majority of the subjects
were white (44/50 subjects) and the age range
was 44-76 (Supplementary Table 2).

Pharmacokinetics

SAD Study

Following administration of single oral doses of
PF-06649751 from 0.75 mg to 9 mg under fasted
conditions, PF-06649751 C,,.x occurred at
approximately 3.0-4.0h post dose (Supple-
mentary Fig. 1 top panel and Supplementary
Table 3). The half-life (t,,,) of PF-06649751 for
the 3-mg group in cohort 2 was approximately
16 h. The t;, was not reportable for most
treatments because the data were not sufficient
for adequate characterization of the elimination
phase.

Both peak exposure (Cp,x) and total expo-
sure (AUC,y) increased with increasing dose
from 0.75mg to 9mg, and the increases
appeared to be dose proportional as evidenced
by similar dose-normalized AUC,5¢ and Cphax
across all doses. Inter-subject variability for PE-
06649751 exposure, based on geometric percent
coefficient of variation (%CV), ranged from
21% to 44% for AUCj,s and 26% to 42% for
Cmax across all treatments.

MAD Study
Median plasma PF-06649751 concentra-
tion-time profiles following multiple-dose

administration on day 22 are presented in
Supplementary  Fig. 1 (bottom  panel).

Pharmacokinetic parameters for day 22 are
summarized descriptively in Supplementary
Table 4. On day 22 (steady-state), following
administration of multiple oral doses of PF-
06649751 from 5 mg to 25 mg, mean C,,,x for
PF-06649751 occurred at approximately
2.0-4.0 h post dose. The PF-06649751 exposures
(geometric means of Cpax and AUC,,)
increased with an increase of dose. On the basis
of average values in Parkinson'’s disease subjects
with motor fluctuations (cohort 4 vs cohort 6),
the increase in AUC,, was less than dose pro-
portional between 15 mg and 25 mg. The mean
apparent clearance values ranged from 2.4 L/h
to 3.5 L/h. On day 22, inter-subject variability
for PF-06649751 exposure, based on geometric
%CV, ranged from 35% to 61% for AUC,, and
26% to 46% for Cpax across all cohorts.

Pharmacodynamics

In the SAD study, there was a statistically sig-
nificant (p < 0.05) decrease in least squares (LS)
mean change from baseline in MDS-UPDRS-III
total motor scoreon day 1at1, 2,4, 8,and 12h
in subjects in the PF-06649751 9-mg treatment
group compared with placebo (Fig. 1). At 12h
post dose the LS mean change of MDS-UPDRS-
III scores from baseline was —-0.82 + 3.26 (90%
Cl, -6.35, 4.71) and -11.96 + 4.16 (90% CI,
-18.88, -5.03) for placebo and PF-06649751
9mg, respectively. The  MDS-UPDRS-III
demonstrated a statistically significant differ-
ence of -11.13 £ 3.68 (90% CI, -17.21, -5.06;
p =0.0028) in the PF-06649751 9-mg treatment
group versus placebo. Similarly, there were
greater decreases from baseline in LS mean total
motor score on day 1 at 1, 2, 4, 8, and 12 h in
subjects in the PF-06649751 3-mg treatment
group versus placebo; however, the differences
were not statistically significant. Arithmetic
mean changes from baseline in MDS-UPDRS-III
subscale scores are also shown in Fig. 1.

In the MAD study, a sustained reduction of
MDS-UPDRS-III scores was observed on day 22
of cohorts 4 and 6 (PF-06649751 15 mg and
25 mg) (Fig. 2, top panel, and Table 3). On day
22, at 12 h post dose the mean change of MDS-
UPDRS-III scores from baseline was 2.25 £+ 6.50
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Total Motor Score

Least squares mean
change from baseline

Mean change from baseline

Tremor Rigidity

Mean change from baseline

Time post dose (h)

Bradykinesia

Time post dose (h)

4 8 12

Time post dose (h)

Postural and Gait Disorder

—— PF-06649751 9 mg
—=— Placebo

Mean change from baseline
Mean change from baseline

Time post dose (h)

Fig. 1 Mean change from baseline in MDS-UPDRS-III
total score [least-squares mean (90%CI)] and subscale
scores [arithmetic mean (80%CI)] at day 1 in the SAD
study 9 mg cohort. CI confidence interval, SAD single

(80% CI, -1.0, 5.50), -20.0 £+ 12.90 (80% CI,
-27.02, -12.98), and -9.33 + 14.60 (80% CI,
-18.13, -0.54) for cohorts 3, 4, and 6 (PF-
06649751 5mg, 15mg, and 25mg), respec-
tively. In addition, 44% (4/9), 78% (7/9), and
50% (4/8) of the completed subjects in cohorts 3
(PF-06649751 5mg), 4 (PF-06649751 15 mg),
and 6 (PF-06649751 25 mg), respectively, expe-
rienced more than 10 r-dopa-free days (Fig. 2,
bottom panel). There was a lack of an observed
pharmacodynamic effect in cohort 5 (PF-
06649751 LID), although numbers in this
cohort were small (7 =3). It is important to
note that the MAD study was conducted in an
open-label fashion; therefore data should be
interpreted accordingly.

Safety

In the SAD study, single doses of PF-06649751
up to 9mg were safe and well tolerated by
subjects with Parkinson’s disease. There were no
deaths, serious AEs (SAE), severe AEs, discon-
tinuations due to AEs, dose reductions, or

Time post dose (h)

ascending dose, MDS-UPDRS-III Movement Disorder
Society-sponsored revision of the Unified Parkinson’s
Disease Rating Scale Part III

temporary discontinuations due to AEs. A total
of 46 all-causality treatment-emergent AEs
(TEAEs) were reported, of which 35 were con-
sidered treatment related. All TEAEs were mild
to moderate in severity (Supplementary
Table 5). The most common TEAEs across all
groups were headache, nausea, and vomiting
(Supplementary Table 6). There appeared to be a
small dose-related increase in QT interval cor-
rected for heart rate using Fridericia’s formula
(QTcF) at the 2, 4, and 8 h post dose time
points. The greatest increase from baseline in
mean QTcF at any time point for any dose
group was 11.7 ms. Despite these observations
in the SAD study, no QTcF prolongation was
observed in the MAD study, where higher PF-
06649751 exposures were achieved, and no
subject had a QTcF > 500 ms or an increase of
QTcF > 60 ms.

In the MAD study, a total of 172 all-causality
AEs were reported. Cohort 3 had the highest
proportion of subjects experiencing AEs, with
all nine subjects in the cohort experiencing a
total of 43 AEs, followed by cohort 5, in which
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104

=104

-20-

=304

Least squares mean
change from baseline

—— Cohort 3: PF-06649751 5 mg
—=— Cohort 4: PF-06649751 15 mg
-« Cohort 6: PF-06649751 25 mg

1 2 4 8
Time post dose (h)

» 3]
1 1

Number of subjects
w

1-
0- I-r' T

12

mm Cohort 3: PF-06649751 5 mg
mm Cohort 4: PF-06649751 15 mg

mm Cohort 6: PF-06649751 25 mg
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Fig. 2 Top panel: least squares mean (80% CI) change
from baseline in MDS-UPDRS-III total score at day 22 in
the MAD study. Bottom panel: number of L-dopa-free
days in the MAD study. CI confidence interval, SAD

five of six subjects experienced 27 AEs (Supple-
mentary Table 5). Eleven subjects permanently
discontinued the study owing to AEs: two in
cohort 4 (PF-06649751 15 mg), two in cohort 5
(PF-06649751 LID), and seven in cohort 6 (PF-
06649751 25mg). The most common AEs
reported in all PF-06649751 treatment groups
were headache, nausea, abnormal dreams,
dizziness, and vomiting (Supplementary
Table 6). The majority of the AEs were mild to
moderate in severity, except for six AEs that
were severe in nature. AEs in all treatment
groups occurred in the up-titration phase (days
3-24 and follow-up) and appeared related to
pace and increment of up-titration rather than
maximum exposure, and they were generally
self-limited. There was only one SAE (palpita-
tions), which occurred in cohort 6 on study day
3 when the PF-06649751 dose was 1 mg. Study

single ascending dose, MDS-UPDRS-III Movement Disor-
der Society-sponsored revision of the Unified Parkinson’s
Disease Rating Scale Part III

drug was permanently discontinued and the
SAE resolved 3 days later. This SAE was not
considered by the investigator to be treatment
related. No deaths occurred during the study.
For both studies, there were no notable findings
in clinical laboratory, physical, and neurologi-
cal examinations, vital signs, or in suicidal
ideation and behavior assessments.

DISCUSSION

Activation of the dopamine signaling pathway
remains a target for the treatment of Parkin-
son’s disease. In these two studies we assessed
the safety, tolerability, and pharmacokinetics of
a novel oral dopamine D1/DS agonist in sub-
jects with idiopathic Parkinson’s disease.
Results show that multiple doses of PF-
06649751 up to 25 mg were generally safe and
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Cohort 6

Cohort 4

Cohort 3

Table 3 Descriptive summary of change from baseline for MDS-UPDRS Part III total motor score at day 22 following multiple oral doses (MAD study)

Hours post dose (day 22)

PF-06649751 25 mg
N Mean £ SD

PF-06649751 15 mg

N Mean £ SD

PF-06649751 5 mg

N Mean £ SD

80% CI

80% CI

80% CI

-6.43, 5.57

-0.43 + 11.03

7
7

-16.80, -3.65

-10.22 £ 14.12

9
9

-8.66, 4.43
-16.26, -1.52

-2.11 £ 14.06

9
9

-22.73, -7.85

-15.29 + 13.67

-19.58, -5.97

-12.78 £+ 14.62

-8.89 £+ 15.83

N
S
NI
o~
N
N N0 Q9
- 0
a9 T
AN N
NS
N R
— - D~

—
HoH T
— O\
N N o
s
— — 0
[
D~ b I
N
N I o0
N <
T 9
o &l
@ v 9
w O 0
aoT o
N ©
NI
O oo O
— - -
H H H
o o O
v o= <
>~ —~ QN
- N -
[

9
8
8

O wn
N X o
—~ a2
o
—~ v S
N =
O I o~
— - -
[ |
[
NS
xR & <
w o~
v—{dHl—i
H D H
v S ®
a s M
o7

9
8
8

-18.13, -0.54

6 -9.33 £ 14.60

-27.02, -12.98

-20.00 £ 12.90

7

-1.00, 5.50

2.25 £ 6.50

8

Baseline is defined as the last pre-dose measurement prior to study treatment administration on day 3 of the study for the PF-06649751 treatment groups

CI confidence interval, MAD multiple ascending dose, MDS-UPDRS-III Movement Disorder Society-sponsored revision of the Unified Parkinson’s Discase Rating

Scale Part III, N number of subjects, SD standard deviation

* Assessment conducted just prior to administration of PF-06649751 on day 22

well tolerated in subjects with idiopathic
Parkinson’s disease, and single doses of PF-
06649751 up to 9 mg were safe and well tolerated
in the SAD study, suggesting that a relatively
short titration period may be feasible. Notably,
the single PF-06649751 9 mg dose was also asso-
ciated with statistically significant improve-
ments versus placebo in motor function
determined by total motor score on the MDS-
UPDRS. Across studies and cohorts, there were no
apparent trends or clinically significant changes
in vital signs, ECG, physical findings, laboratory
values, or suicidal ideation or behavioral assess-
ments. In the single-dose study there was an
increase of mean QTcF values in the higher-dose
groups (PF-06649751 6 mg and PF-06649751
9 mg). The highest mean change in QTcF was
11.7 ms, recorded in the 9-mg dose group. How-
ever, in the multiple-dose study, across doses and
cohorts, there were no apparent trends or clini-
cally significant changes in ECG, including no
changes in QTcF. The reason for observed QTcF
changes following single doses requires further
investigation as PF-06649751 is expected to
interact minimally with hERG (potassium ion)
channels at clinically relevant concentrations.

Peak plasma concentrations of PF-06649751
were reached approximately 1-4 h post dose,
and increases in both Cg.x and AUC,
appeared to be dose proportional across most of
the dose range; however, the increase in mean
AUC,, was less than dose proportional between
the 15 mg (cohort 4) and 25 mg (cohort 6) doses
in the MAD study.

In terms of efficacy or pharmacodynamics
for the SAD study, there were statistically sig-
nificant decreases from baseline in LS mean
total motor scoreonday 1at1l,2,4,8,and12h
in subjects treated with PF-06649751 9 mg ver-
sus placebo. Similarly, decreases were seen in
the PF-06649751 3-mg group, but these were
not statistically significant compared with pla-
cebo. In the MAD study, PF-06649751 demon-
strated sustained pharmacodynamic effects,
with group mean MDS-UPDRS-III scores around
9-20 points below baseline for assessments
conducted at 12 h post dose on day 22 in cohort
4 (15mg QD) and cohort 6 (25mg QD)
(Table 3). Pre-dose reductions were evident at
time 0 on day 22 in cohort 4 (15mg QD),
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suggesting a sustained effect of previous dosing
(Table 3). There were too few subjects in cohort
5 (LID) to evaluate the effects of PF-06649751
dosing on LID or overall reductions in r-dopa
dosing during the cross-titration phase; how-
ever, data from other cohorts showed that 44%,
78%, and 50% of the completed subjects in
cohorts 3 (S5mg QD), 4 (15mg QD), and 6
(25mg QD), respectively, experienced more
than 10 L-dopa-free days.

The multi-dose study was conducted in an
open-label fashion, which does not facilitate
direct and quantitative comparison of efficacy
results with established agents. While the data
from these studies are encouraging, it should be
noted that larger blinded studies or studies of
longer duration will be required to adequately
investigate potential efficacy and safety. The
relatively short duration of the studies described
herein can only provide limited data on
potential efficacy and address acute rather than
long-term safety. On the basis of these results, a
range of 1-15 mg QD represents the possible
therapeutic range for PF-06649751 for further
evaluation in phase 2b dose ranging studies to
facilitate final dose selection.

CONCLUSION

In summary, these studies suggest that PF-
06649751 is worthy of further clinical investiga-
tion as a treatment for Parkinson'’s disease. Lar-
ger-scale phase II clinical trials (NCT03185481,
NCT02687542, NCT02847650) have been initi-
ated to assess the potential safety and efficacy of
this novel oral dopamine D1/D$5 agonist for the
treatment of Parkinson’s disease, and it is hoped
that these will help determine a dose of PF-
06649751 that can lead to sustained reductions
in symptoms while reducing dependence on L-
dopa, thereby avoiding the problems associated
with long-term L-dopa administration.
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