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1 PROTOCOL REVISION HISTORY

Date/Name

Description

09 June 2017

PPD

by

Final Protocol, Amendment 3

The protocol was amended to clarify that a peripheral
pharmacokinetic (PK) blood sample will be drawn in addition to the 2
samples from the pre-dialyzer and post-dialyzer blood lines from
subjects with end stage renal disease (ESRD) during the hemodialysis
(HD) session in Period 2 of Part 2. Thus, a total of 3 blood samples
will be taken from subjects with ESRD during each collection time
point of the HD session as indicated on the Study Events Flow Chart
instead of 2. In Table 3, the number of time points for Blood for
MK-7264 will be changed from 49 to 58 and the total blood volume
collected from each subject in Part 2 will be changed from 243 mL to
270 mL. All relevant sections of the protocol were updated to reflect
this change.

In addition, the following updates were made:

Last post-HD blood sample and last dialysate samples: Since HD
must be running in order to obtain dialysate and post-HD blood
sample, the last post-HD blood sample and last dialysate samples
cannot be collected after HD is stopped and they must be obtained
immediately before HD is stopped.

Thus in Section 6.2 Part 2: Subjects with ESRD, footnotes “m™ and

1"’ were updated to reflect these changes as follows (deleted text is

presented in strikethreugh and added text is in bold):

m. During HD, blood samples for MK-7264 will be collected from
both the pre-dialyzer and post-dialyzer blood lines in addition to
the peripheral PK blood draw:; thus 2 3 samples per time point
during HD will be taken. A blood sample (a pre-dialyzer and post-
dialyzer) will also be obtained immediately after before the HD is
stopped, if this time point does not coincide with a time point that is

already scheduled.

n. Dialysate samples for determination of MK-7264 will be obtained
pre-dialysis, post-dialysis (immediately after before the HD is
stopped). and for 1 minute every half hour during HD.

Dialysate samples: Dialysate is the fluid that contains unwanted
waste products from blood after HD, therefore no pre-dialysis and
post-dialysis dialysate sample can be obtained every 30 minutes
during HD. Thus Section 5 Synopsis. and Section 9.1 Overall Study
Design and Plan were updated to reflect this change.

Dialysate PK parameters naming: HD session will be imitiated
2 hours after dosing; therefore dialysate will be collected for 4 hours
from Hour 2 to Hour 6 in Period 2 of Part 2. Time intervals in PK
parameters for dialysates are named relative to start of HD (at Hour 2)
instead of dosing (Hour 0), which might be confusing since time
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intervals for plasma PK parameters are relative to dosing (Hour 0).
Thus AUC[0.5-4]Ca, AUC[0.5-4]Cv dialysate PK parameters were
changed to AUC[2.5-6]Ca, AUC[2.5-6]Cv and all relevant sections to
reflect this change were updated.

Typographical and grammatical corrections, as well as formatting
changes, were made throughout the protocol.

16 May 2017
byPPD

Final Protocol, Amendment 2

The protocol was amended to correct an error in the calculation of the
total blood volume drawn from subjects in Part 2 as listed in Table 3
Blood Volume Drawn During the Study in Part 2.

In Period 2 of Part 2 of the study, some blood samples for MK-7264
are scheduled to be collected during hemodialysis (HD). As stated in
Section 5 Synopsis, Section 6.2 Part2: Subjects with ESRD,
Section 9.1 Overall Study Design and Plan, and Section 10.1.5
Hemodialysis (ESRD Subjects Only), the blood samples taken during
HD will be collected from both the pre-dialyzer and post-dialyzer
blood lines; therefore 2 blood samples per time point will be collected
during HD. In Amendment 1 of this protocol, only 1 sample per time
point during HD was accounted for in Table 3 Blood Volume Drawn
During the Study in Part 2. To correct this mistake in Table 3, the
number of time points for Blood for MK-7264 was corrected from 40
to 49 and the total blood volume collected from each subject in Part 2
was corrected from 216 mL to 243 mL.

Additionally, in Section 6.2 Part 2: Subjects with ESRD, footnote
“m” was added to the 6-hour time point for Blood for MK-7264
Pharmacokinetics to clarify that blood samples (pre-dialyzer and
post-dialyzer) will be collected immediately after HD is stopped. An
“X” was also added to the 6-hour time point for Dialysate for
MK-7264 Pharmacokinetics and footnote “n” was updated to clarify
that a dialysate sample will be collected immediately after HD is
stopped. Lastly, footnote “o” was updated and the “X” in the
Hemodialysis row was extended until the 6-hour column to clarify
that HD will be approximately 4 hours in duration as correctly
indicated in Section 10.1.5 Hemodialysis (ESRD Subjects Only).

Typographical corrections were also made throughout the protocol.

04 May 2017
by PPD

Final Protocol, Amendment 1

The protocol was amended to document the addition of Part 2 to the
study to assess pharmacokinetics of MK-7264 in subjects with end
stage renal disease (ESRD) requiring hemodialysis (HD). Updates
were applied throughout the protocol.

Typographical and grammatical corrections, as well as formatting
changes, were made throughout the protocol.
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22 Mar 2017 Final Protocol

by PPD
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5 SYNOPSIS

Compound:

MK-7264

Clinical Indication:

Cough

Study Phase and Type:

Phase I — Interventional

Study Objectives and
Estimation:

Primary:
Both Parts:

Objective: To evaluate the plasma pharmacokinetics of MK-7264
administered to subjects with varying degrees of renal insufficiency
(RI) compared to healthy matched control subjects.

Estimation: In subjects with moderate and severe RI, and subjects
with ESRD, pharmacokinetic parameters (AUCO0-0, AUCO-last,
Cmax, CL/F, and CLr, as appropriate) of MK-7264 following
administration of a single 50 mg dose will be estimated and compared
to those observed in healthy matched control subjects.

Part 2 Only:

Objective:  To investigate the extent of MK-7264 removal by
hemodialysis.

Estimation: The extent to which MK-7264 is removed from plasma by
hemodialysis will be estimated following administration of a single
50mg dose of MK-7264 in subjects with ESRD requiring
hemodialysis.

Secondary (Both Parts):

Objective: To evaluate the safety and tolerability of MK-7264 in
subjects with moderate and severe RI (Part 1) and in subjects with
ESRD on hemodialysis (Part 2).

Exploratory:

Objective 1 (both  parts): To estimate and compare the
pharmacokinetic parameters (AUCO-12, AUC0-24, AUC0-48, Ae0-24,
Ae0-48, Tmax, Vz/F, apparent terminal t'%, and Fe, as applicable)
between subjects with various degrees of RI and healthy matched
control subjects.

Objective 2 (both parts): Analyze the potential relationship between
appropriate MK-7264 pharmacokinetic parameters and renal function.

Objective 3 (Part 2 only): To estimate pharmacokinetic parameters
(AUCD, AUCJ2.5-6]Ca, AUC[2.5-6]Cv, CLD,plasma, CLD dialysate,
AD, and AD,total) for MK-7264 in subjects with ESRD following
dosing, as appropriate.
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Planned Exploratory Biomarker (Both Parts):

Objective: To explore the relationship between genetic variation and
response to the treatment(s) administered, and mechanisms of disease.
Variation across the human genome may be analyzed for association
with clinical data collected in this study.

Summary of Study Design:

This is an open-label, 2-part, single dose study. In Part 1, the
pharmacokinetics of MK-7264 will be evaluated in subjects with
moderate and severe RI compared to healthy matched control subjects.
In Part 2, the pharmacokinetics of MK-7264 will be evaluated in
subjects with ESRD requiring HD under dialysis and non-dialysis
conditions. Parts 1 and 2 of the study may be conducted concurrently.

Assignment to a renal function group will be as follows:

Group N eGFR (mL/min/1.73m?%)*
Part 1
Severe Insufficiency 6 <30 **, not on dialysis
Moderate Insufficiency 6 30 — 59 #*x*
Healthy Matched Control 6 SOk
Part 2
ESRD requiring HD 6 requiring HD

* Estimated glomerular filtration rate (¢GFR) based on Modification of
Diet in Renal Disease (MDRD) equation at screening. Baseline eGFR will
be obtained twice during the screening period, and the mean of the two
values will be used for group assignment. The second baseline eGFR
sample may be obtained at the time of check-in.

** Reasonable efforts will be made to enroll at least 2 subjects with eGFR
values of < 20 mL/min/1.73m’

*** Reasonable efforts will be made to enroll at least 2 subjects with
eGFR values of 30 - 45 mL/min/1.73m’

*%%** Healthy control subjects are within + 10 years of the mean age and
within £ 10 kg (where the weight is rounded to the nearest kg) of the mean
weight for the pooled severe RI, moderate RI, and ESRD groups. For
healthy subjects a creatinine clearance computed over a 24 hour urine
collection for subjects that do not qualify with =290 eGFR may be done for
confirmation purposes.

Part 1:

On Day 1, a single oral dose of MK-7264 will be administered
followed by pharmacokinetic sampling for 72 hours. Urine samples
will be collected for 48 hours postdose, if possible.
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Part 2:

Subjects with ESRD requiring HD will receive a single dose of
MK-7264 on two occasions.

On Day 1 of Period 1, subjects with ESRD requiring HD will receive a
single oral dose of MK-7264 immediately following their scheduled
HD, followed by pharmacokinetic sampling for 72 hours. Subjects will
initiate the next HD immediately following the 72-hour blood draw on
Day 4. If the next scheduled HD must be initiated before 72 hours
postdose, a sample for MK-7264 analysis will be collected prior to
HD. Urine samples will be collected for 48 hours postdose, if possible.

On Day 1 of Period 2, subjects with ESRD requiring HD will receive a
single oral dose of MK-7264 approximately 2 hours prior to their
scheduled HD followed by pharmacokinetic sampling for 72 hours.
The HD session will initiate immediately following the 2-hour blood
draw. During this dialysis session, pre- and post-dialyzer plasma
samples will be collected every 30 minutes and dialysate samples will
be collected pre-dialysis, post-dialysis, and for 1 minute every 30
minutes during HD for MK-7264 analysis. Urine samples will be
collected for 48 hours postdose, if possible.

There will be a washout period of approximately 7 days (with
3 dialysis sessions) between MK-7264 dosing in Periods 1 and 2.

Both Parts:

The clinic will contact all subjects (including those who terminate the
study early) approximately 14 days after the last study drug
administration to determine if any adverse events have occurred since
last visit.

Blinding:

This is an open-label study.

Number of Subjects:

Twenty-four (24), adult, male and female subjects between 18 and
80 years of age (inclusive) will be enrolled; 6 subjects with ESRD
requiring HD, 6 subjects with severe RI, 6 subjects with moderate RI,
and 6 healthy matched control subjects.

Once subjects with severe and moderate RI and subjects with ESRD
are enrolled, the healthy matched control subjects will be enrolled.
Each healthy control subject will be matched to the mean age
(£10 years) and weight (+10 kg, where the weight is rounded to the
nearest kg) of subjects with RI.
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MK-7264

Merck Protocol No.: MK-7264-026-03

Renal Insufficiency Study Protocol Celerion Project No.: CA21631

Merck

US IND No.: 123007

Dosage, Dosage Form,
Route, and Dose Regimen:

Part 1:

Subjects will receive a single oral dose of 50 mg MK-7264 (1 x 50 mg
tablet) at Hour 0 on Day 1.

Part 2:

Subjects will receive a single oral dose of 50 mg MK-7264 (1 x 50 mg
tablet) at Hour 0 on Day 1 in Period 1, immediately following the
scheduled HD, and at Hour 0 on Day 1 in Period 2, approximately 2
hours prior to initiation of the scheduled HD.

Both Parts:

MK-7264 will be administered following an overnight fast, with
approximately 240 mL of water.

Key Assessments:

Pharmacokinetics:

The following pharmacokinetic parameters will be calculated for
MK-7264 in plasma, as appropriate: AUCO0-c0o, AUCO-last, AUCO-12,
AUCO0-24, AUCO0-48, Cmax, Tmax, apparent terminal t’2, CL/F, and
Vz/F.

For subjects with ESRD (Part 2 only), the following PK parameters
will also be calculated for MK-7264 in plasma following dosing, as
appropriate: AUCD, AUC(2.5-6)Ca, AUC(2.5-6)Cv, CLD,plasma,
CLD,dialysate, AD, and AD,total.

The following pharmacokinetic parameters will be calculated for
MK-7264 in urine (Part 1 and Part 2), as appropriate: Ae0-24, Ae0-48,
Fe, and CLr.

Safety:

Safety will be monitored through physical examination, vital signs,
12-lead electrocardiograms (ECGs), adverse events and clinical
laboratory tests. Summary statistics for the laboratory safety tests,
12-lead ECGs, and/or vital signs may also be computed and provided,
as deemed clinically appropriate.
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MK-7264
Renal Insufficiency Study Protocol

Merck Protocol No.: MK-7264-026-03
Celerion Project No.: CA21631

Merck US IND No.: 123007
6 STUDY EVENTS FLOW CHART
6.1 Part 1: Healthy Subjects and Subjects with Severe and Moderate RI
Study Procedures * Screening ° Study Days FU*
Days —» -2/-1 1 3 4
Hours — cn'| P 0 ]025] 05 3 4 8 12 | 16|24 | 36 | 48 [ 72
Administrative Procedures
Informed Consent X
Informed Consent for Future Biomedical Research X
Inclusion/Exclusion Critenia X X
Medical History X
Safety Evaluations
Full Physical Examination * X X5
Height X
Weight X X
Assessment of Renal Function " X
12-Lead Electrocardiogram X X! XE
Vital Signs (heart rate & blood pressure) X X! XE
Vital Signs (respiratory rate & temperature) X
Hematology, Serum Chemistry ’, and Urinalysis X X X XE
Serum Pregnancy Test (female subjects only) X X
Serum FSH (postmenopausal females only) X
Urine or Saliva Drug Screen X X
Urine or Breath Alcohol Screen X X
HIV/Hepatitis Screen X
Adverse Events Monitoring X
Concomitant Medication Monitoring X
Study Drug Administration / Pharmacokinetics
MEK-7264 Admimstration X
Blood for MK-7264 Pharmacokinetics X X X X X X X X XX 1 X X
Urine for MK-7264 Pharmacokinetics X X
Other Procedures
Blood for Genetic Analysis ! X
Confinement in the CRU X
Visit X [ 1 [ [ 1 |
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Renal Insufficiency Study Protocol Celerion Project No.: CA21631
Merck US IND No.: 123007

a. For details on Procedures, refer to Section 10 and/or corresponding appendices.
b. Within 28 days prior to the study drug administration.

c. The clinic will contact all subjects (including subjects who terminate early) approximately 14 days after the study drug administration to determine if any adverse
events have occurred since the last study visit.

d. Subjects will be admitted to the CRU on Day -2 or Day -1, at the time indicated by the CRU.
e. The 16-hour time point following dosing on Day 1 will be either on Day 1 or Day 2, depending on the time of dosing on Day 1.

f. A symptom-driven physical examination may be performed at other times, at the Investigator’s discretion.
g.  To be performed on Day 4 or prior to early termination from the study.
h. Baseline eGFR will be obtained twice (at least 72 hours apart as part of subject screening) and averaged. The second baseline eGFR sample may be obtained at

the time of check-in.
i.  To be performed within 24 hours prior to dosing.

j- Samples for serum chemistry will be obtained following a fast of at least 8 hours; however, in case of dropouts or rechecks, subjects may not have fasted for
8 hours before the serum chemistry sample is taken.

k. Urine collection intervals are: pre-dose (spot collection), 0 - 12 hours, 12 - 24 hours post-dose, and 24 -48 hours. For subjects with renal insufficiency, urine
samples will be collected whenever possible, as they may not be able to produce urine at each interval. For subjects who are anuric, urine samples for urinalysis
will not be collected.

1. This sample should be drawn for planned analysis of the association between genetic variants in DNA and drug response. This sample will not be collected at the
site if there is either a local law or regulation prohibiting collection, or if the IRB/IEC does not approve the collection of the sample for these purposes. If the
sample is collected, leftover extracted DNA will be stored for future biomedical research if the subject signs the FBR consent. If the planned genetic analysis is
not approved, but FBR is approved and consent is given, this sample will be collected for the purpose of FBR.

Abbreviations: C-1= Check-in, CRU = Clinical research unit, DNA = deoxyribonucleic acid, eGFR = Estimated glomerular filtration rate, FBR = Future Biomedical Research,
FSH = Follicle-stimulating hormone, FU = Follow-Up, HIV = Human immunodeficiency virus, IRB/IEC = Institutional review board/independent ethics committee, P = Predose,
PK = Pharmacokinetic.
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6.2 Part 2: Subjects with ESRD

Study Procedures * 5" Study Days in Period 1 of Part 2 °

Days — -2 -1 1 2 3 4

Hours — (C-D° P Jofoasfos]1 2 ]2 351 4 | 4. 5 5. 12 J16°] 24 | 36| 48 | 72

h
(™)
Ln

h
=
=]

Administrative Procedures

Informed Consent

Informed Consent for Future Biomedical Research

Inclusion/Exclusion Criteria

il s

Medical History

Safety Evaluations

Full Physical Examination °

Height

Weight

12-Lead Electrocardiogram XE X

Vital Signs (heart rate & blood pressure) XE X X

Vital Signs (respiratory rate & temperature)

Hematology, Serum Chemistry = and Uninalysis

Serum Pregnancy Test (female subjects only)

Serum FSH (postmenopausal females only)

Urine or Saliva Drug Screen

o I

Urine or Breath Alcohol Screen

ol el e b bl Bl el el sl Kail L

HIV/Hepatitis Screen

Adverse Events Monitoring X

Concomitant Medication Monitoring X

Study Drug Administration / Pharmacokinetics

MK-7264 Administration X!

Blood for MK-7264 Pharmacokinetics X X | X[X| X [X]|X| X ]X X X X [ X|X| X |X]| X |X| X |X

Urine for MEK-7264 Pharmacokinetics © X X

Other Procedures

Blood for Genetic Analysis ' X

Confinement in the CRU X

Visit xy ¢+ ¢ ;& & &+ 1 F T T T ]
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MK-7264
Renal Insufficiency Study Protocol
Merck

Merck Protocol No.: MK-7264-026-03
Celerion Project No.: CA21631
US IND No.: 123007

Study Procedures *

Study Days in Period 2 of Part 2 © FU

Days —|-2/-1

h

Hours — [(C-D°| P | 0 [0.25] 0.

45| 5 [55| 6 | 8|12 |16°| 24 | 36| 48 | 72

[
[
Lh
L]
[
h
L=y

Safety Evaluations

Full Physical Examination

XP

12-Lead Electrocardiogram XE

XPe

Vital Signs (heart rate & blood pressure) XE

XP

Vital Signs (respiratory rate & temperature)

Hematology, Serum Chemustry h, and
Urinalysis

Urine or Saliva Drug Screen

w

Urine or Breath Alcohol Screen

Adverse Events Monitoring

Concomitant Medication Monitoring

Study Drug Administration /
Pharmacokinetics

MEK-7264 Administration X

Blood for MK-7264 Pharmacokinetics X X X

Urine for MK-7264 Pharmacokinetics * X

Dialysate for MK-7264 Pharmacokinetics *

Other Procedures

Hemodialysis °

Confinement in the CRU

Visit | | | |

b. Within 28 days prior to the first study drug administration.

g. To be performed within 24 hours prior to dosing.

For details on Procedures, refer to Section 10 and/or corresponding appendices.

¢. There will be a washout period of approximately 7 days (with 3 dialysis sessions) between MK-7264 dosing in Period 1 and Period 2.
d. Subjects will be admitted to the CRU on Day -2 or Day -1, at the time indicated by the CRU.
e. The 16-hour time point following dosing on Day 1 will be either on Day 1 or Day 2, depending on the time of dosing on Day 1.

f. A symptom-driven physical examimation may be performed at other times, at the Investigator’s discretion.
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h. Samples for serum chemistry will be obtained following a fast of at least 8 hours; however, in case of dropouts or rechecks, subjects may not have fasted for
8 hours before the serum chemistry sample is taken.

i.  To be administered immediately following scheduled HD.

j-  Ifthe next scheduled HD must be initiated before 72 hours postdose, a sample for MK-7264 analysis will be collected prior to HD.

k. Urine collection intervals are: pre-dose (spot collection), 0 - 12 hours, 12 - 24 hours post-dose, and 24 -48 hours. Urine samples will be collected whenever
possible, as some subjects with ESRD may not be able to produce urine at each interval. For subjects who are anuric, urine samples for urinalysis will not be
collected.

I.  This sample should be drawn for planned analysis of the association between genetic variants in DNA and drug response. This sample will not be collected at
the site if there is either a local law or regulation prohibiting collection, or if the IRB/IEC does not approve the collection of the sample for these purposes. If
the sample is collected, leftover extracted DNA will be stored for future biomedical research if the subject signs the FBR consent. If the planned genetic
analysis is not approved, but FBR is approved and consent is given, this sample will be collected for the purpose of FBR.

m. During HD, blood samples for MK-7264 will be collected from both the pre-dialyzer and post-dialyzer blood lines in addition to peripheral PK blood draw;
thus 3 samples per time point during HD will be taken. A blood sample (a pre-dialyzer and post-dialyzer) will also be obtained immediately before the HD is
stopped, if this time point does not coincide with a time point that is already scheduled.

n. Dialysate samples for determination of MK-7264 will be obtained pre-dialysis, post-dialysis (immediately before the HD is stopped), and for 1 minute every
half hour during HD.

0. The HD session will be initiated immediately following the 2-hour postdose blood draw and the HD period will be approximately 4 hours in duration.

p- To be performed on Day 4 of Period 2 or prior to early termination from the study.

q- The clinic will contact all subjects (including subjects who terminate early) approximately 14 days after the last study drug administration to determine if any
adverse events have occurred since the last study visit.

Abbreviations:  C-I = Check-in, CRU = Clinical research unit, DNA = deoxyribonucleic acid, FBR = Future Biomedical Research, FSH = Follicle-stimulating hormone,
FU = Follow-Up, HD = Hemodialysis, HIV = Human immunodeficiency virus, IRB/IEC = Institutional review board/independent ethics committee, P = Predose, PK = Pharmacokinetic.
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7 BACKGROUND AND RATIONALE
7.1 Background

P2X3 receptors are ligand-gated ion channels that respond to adenosine triphosphate (ATP) and are
almost exclusively localized on C-fiber sensory neurons, including those that innervate the upper and
lower airways. ATP is released by damaged, stressed, and inflamed tissues. ATP and P2X3
containing receptors have been shown to be involved in airways sensitization and their involvement
provides a rationale for P2X3 antagonism in the treatment of chronic cough.

MK-7264, a selective P2X3 receptor antagonist, is the first clinical agent targeting this receptor, and
is being evaluated for treatment of cough. Additionally, MK-7264 has been evaluated in asthma,
interstitial cystitis/bladder pain syndrome, and osteoarthritis pain. P2X3 antagonists may address the
unmet medical needs for any of these indications.

Refer to the Confidential Clinical Investigator’s Brochure (IB) for detailed background information
on MK-7264 in the following areas:

e Physical, Chemical, and Pharmaceutical Properties and Formulation

e Nonclinical Pharmacology

e Safety Pharmacology and Supplemental Safety Pharmacology Studies
e Pharmacokinetics and Product Metabolism in Animals

e Toxicology (Preclinical Safety Assessment)

e Effects in Humans and Clinical Experience
7.2 Rationale
7.2.1 Rationale for this Study and Study Design

Preliminary data indicate that MK-7264 is eliminated primarily through renal elimination with
metabolism playing a secondary role in its elimination. Following multiple dose administration,
approximately 60% of a 50 mg dose was excreted at steady state in healthy subjects. Thus, it is
anticipated that the in the setting of renal impairment, alterations in the pharmacokinetics of
MK-7264 are likely and dose adjustments may be indicated. The need for dose adjustment is a
clinically significant issue as the incidence of renal impairment is associated with increasing age, and
the patient population in MK-7264-012, a Phase 2b chronic cough efficacy study, had a median age
of approximately 60, though there was a wide range of ages from 22 to 79.

The potential impact of mild renal impairment was assessed in a previous Phase 1 multiple dose study
in healthy and elderly adult male and female subjects, MK-7264-007, which included subjects with
mild renal impairment. A non-population based preliminary pharmacokinetic analysis of this study
investigated the impact of eGFR on exposures (AUC and Cmax) in elderly and non-elderly subjects
using a linear fixed effect model. In this analysis, a subject with mild renal impairment
(eGFR = 60 mL/min) in comparison to a subject with normal renal function (¢GFR = 90 mL/min)
would be predicted to have an increase of AUCO-t and Cmax of 19% and 11%, respectively, with a
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300 mg dose at steady state. Age and gender did not appear to have an effect on the pharmacokinetics
of MK-7264 independent of eGFR in this analysis.

Since MK-7264 is eliminated primarily through renal excretion, the impact of renal function on
pharmacokinetics of MK-7264 will be extended beyond the previous experience in subjects with mild
impairment to subjects with moderate and severe renal impairment as well as subjects with ESRD.
The relationship between renal function (as measured by eGFR) and exposure (as measured by AUC)
will be explored by comparing the pharmacokinetics in within-study control subjects with normal
renal function to those with varying degrees of renal impairment. The study will also examine the
degree to which MK-7264 is removed from plasma by hemodialysis. The safety and tolerability of
MK-7264 when administered in subjects with renal impairment will also be assessed. The control
subjects will be matched by age (mean within =+ 10 years) and body weight (mean + 10 kg) to the
mean age and body weight of pooled moderate and severe renal impairment subjects, as
recommended by the draft FDA Guidance (Guidance for Industry: Pharmacokinetics in Patients with
Impaired Renal Function Study Design, Data Analysis, and Impact on Dosing and Labeling; issued
March 2010)'.

7.2.2 Rationale for the Dose Selection and Dose Regimen

A single dose administration regimen has been chosen for this study. Pharmacokinetic data from
multiple dose administration at doses between 7.5 and 50 mg twice daily (BID) of MK-7264
demonstrate accumulation of 1.4 to 1.5-fold. This accumulation was well predicted by the single-dose
data, with no observed time-dependent non-linearities. Thus the characterization of the single dose
pharmacokinetics of MK-7264 in subjects with renal impairment should be sufficient to define
appropriate adjustments in dosing with chronic administration of MK-7264 in this patient population.

Single and multiple doses of MK-7264 up to 1800 mg BID have been generally well tolerated in
healthy subjects, with the most common dose-related AEs associated with taste disturbance
(dysgeusia, ageusia, hypogeusia). In the rising single dose study MK-7264-001, taste disturbance
related AEs were observed at doses of 200 mg or greater, and not at doses of 100 mg or lower. In the
multiple dose studies, the incidence of taste related AEs at 50 mg BID of MK-7264 ranged from 58%
to 81% of subjects. A recently completed Phase 2b study in patients with chronic cough indicated that
a 50 mg BID dose of MK-7264 was the dose where maximum efficacy in reducing the frequency of
awake cough was reached.

Therefore, the dose proposed in this study will be 50 mg, which will be the highest potential dose in
the Phase 3 program, in order to provide information regarding the effect of RI on the
pharmacokinetics of a therapeutic dose of MK-7264.

Given the margin between the single dose of 50 mg and the 1800 mg dose that has been generally
well tolerated, subjects with severe and moderate renal impairment may be administered a single oral
50 mg dose of MK-7264 in parallel in this study.

7.2.3 Rationale for Endpoints
The primary objective of this study is to evaluate the pharmacokinetic profile of MK-7264 in subjects
with impaired renal function. This study will compare the overall pharmacokinetic profile of

MK-7264 in subjects with impaired renal function to that of healthy subjects, and this will be assessed
by overall exposure (AUC0-o0), Cmax, CL/F and CLyr.
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For ESRD subjects only, CLD,plasma, CLD,dialysate, AD, and AD,total will provide a measure of
the extent of MK-7264 removal by HD.

7.2.4 Rationale for Planned Exploratory Biomarker Research
Planned Genetic Analysis

Understanding genetic determinants of drug response and the molecular basis of disease is an
important endeavor during medical research. This research will evaluate whether genetic variation
within a clinical trial population correlates with response to the treatment(s) under evaluation and/or
disease. If genetic variation is found to predict efficacy or adverse events, the data might inform
optimal use of therapies in the patient population. Knowledge of the molecular basis of disease
contributes to the development of novel biomarkers and the identification of new drug targets. This
research contributes to understanding molecular basis of disease and the genetic determinants of
efficacy and safety associated with the treatments in this study.

7.2.5 Rationale for Future Biomedical Research

The Sponsor will conduct Future Biomedical Research on DNA specimens consented for future
biomedical research during this clinical trial.

Such research is for biomarker testing to address emergent questions not described elsewhere in the
protocol (as part of the main trial) and will only be conducted on specimens from appropriately
consented subjects. The objective of collecting/retaining specimens for Future Biomedical Research
is to explore and identify biomarkers that inform the scientific understanding of diseases and/or their
therapeutic treatments. The overarching goal is to use such information to develop safer, more
effective drugs/vaccines, and/or to ensure that subjects receive the correct dose of the correct
drug/vaccine at the correct time. The details of this Future Biomedical Research sub-trial are
presented in Appendix 2 - Collection and Management of Specimens for Future Biomedical
Research.
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8 STUDY OBJECTIVES, ESTIMATION, AND ENDPOINTS
8.1 Objectives and Estimation

8.1.1 Primary

Both Parts:

Objective: To evaluate the plasma pharmacokinetics of MK-7264 administered to subjects with
varying degrees of RI compared to healthy matched control subjects.

Estimation: In subjects with moderate and severe RI, and subjects with ESRD, pharmacokinetic
parameters (AUCO0-c0, AUCO-last, Cmax, CL/F, and CLr, as appropriate) of MK-7264 following
administration of a single 50 mg dose will be estimated and compared to those observed in healthy
matched control subjects.

Part 2 Only:

Objective: To investigate the extent of MK-7264 removal by hemodialysis.

Estimation: The extent to which MK-7264 is removed from plasma by hemodialysis will be
estimated following administration of a single 50 mg dose of MK-7264 in subjects with ESRD
requiring hemodialysis.

8.1.2 Secondary (Both Parts)

Objective: To evaluate the safety and tolerability of MK-7264 in subjects with moderate and severe
RI (Part 1) and in subjects with ESRD on hemodialysis (Part 2).

8.1.3 Exploratory

Objective 1 (both parts): To estimate and compare the pharmacokinetic parameters (AUCO0-12,
AUCO0-24, AUC0-48, Ae0-24, Aec0-48, Tmax, Vz/F, apparent terminal t'4, and Fe, as applicable)
between subjects with various degrees of RI and healthy matched control subjects.

Objective 2 (both parts):  Analyze the potential relationship between appropriate MK-7264
pharmacokinetic parameters and renal function.

Objective 3 (Part 2 only): To estimate pharmacokinetic parameters (AUCD, AUC[2.5-6]Ca,
AUC[2.5-6]Cv, CLD,plasma, CLD,dialysate, AD, AD,total) for MK-7264 in subjects with ESRD
following dosing, as appropriate.

8.1.4 Planned Exploratory Biomarker (Both Parts)
Objective: To explore the relationship between genetic variation and response to the treatment(s)

administered, and mechanisms of disease. Variation across the human genome may be analyzed for
association with clinical data collected in this study.
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8.2  Analysis Endpoints
Pharmacokinetics:

Part 1

The primary pharmacokinetic endpoints will include AUCO0-0, AUCO-last, Cmax, and CL/F in
plasma and CLr in urine, as appropriate, for MK-7264 in subjects with RI versus healthy matched
subjects.

The pharmacokinetic parameters AUCO0-12, AUCO0-24, AUC0-48, Tmax, apparent terminal t'2, and
Vz/F in plasma, and Ae0-24, Ae0-48, and Fe in urine, as appropriate, for MK-7264 will also be
computed.

Part 2

The primary pharmacokinetic endpoints will include AUC0-0, AUCO-last, Cmax, CL/F, AUCD,
AUC(2.5-6)Ca, and AUC(2.5-6)Cv, as appropriate, for MK-7264 in subjects with ESRD in plasma
following the HD dosing versus non-HD dosing.

The following pharmacokinetic parameters will also be calculated for MK-7264 in plasma following
the HD and non-HD dosing, as appropriate: AUCO0-12, AUC0-24, AUCO0-48, Tmax, apparent
terminal t/5, Vz/F, CLD plasma, CLD dialysate AD, and AD,total.

Safety:

Safety endpoints will include adverse events, physical examinations, vital signs, 12-lead ECGs, and
clinical laboratory tests.
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9 INVESTIGATIONAL PLAN
9.1 Overall Study Design and Plan

This is an open-label, 2-part, single dose study. In Part 1, the pharmacokinetics of MK-7264 will be
evaluated in subjects with moderate and severe RI compared to healthy matched control subjects. In
Part 2, the pharmacokinetics of MK-7264 will be evaluated in subjects with ESRD requiring HD
under dialysis and non-dialysis conditions. Parts 1 and 2 of the study may be conducted concurrently.

Twenty-four (24), adult, male and female subjects between 18 and 80 years of age (inclusive) will be
enrolled; 6 subjects with ESRD requiring HD, 6 subjects with severe RI, 6 subjects with moderate RI,
and 6 healthy matched control subjects.

Once subjects with ESRD and subjects with severe and moderate RI are enrolled, the healthy matched
control subjects will be enrolled. Each healthy control subject will be matched to the mean age
(+10 years) and weight (+10 kg, where the weight is rounded to the nearest kg) of subjects with RI.

Screening of subjects will occur within 28 days prior to the first dose.

Assignment to a renal function group will be as follows:

Group N eGFR (mL/min/1.73m’)*
Part 1
Severe Insufficiency 6 <30 **, not on dialysis
Moderate Insufficiency 6 30 _ 59 sk
Healthy Matched Control 6 SOk
Part 2
ESRD requiring HD 6 requiring HD

* eGFR based on MDRD equation at screening. Baseline eGFR will be obtained twice during the screening
period, and the mean of the two values will be used for group assignment. The second baseline eGFR
sample may be obtained at the time of check-in.

*# Reasonable efforts will be made to enroll at least 2 subjects with eGFR values of < 20 mL/min/1.73m’

**%  Reasonable efforts will be made to enroll at least 2 subjects with eGFR values of
30 - 45 mL/min/1.73m’

*%%** Healthy control subjects are within 10 years of the mean age and within = 10 kg (where the weight is
rounded to the nearest kg) of the mean weight for the pooled severe RI, moderate RI, and ESRD groups. For
healthy subjects a creatinine clearance computed over a 24 hour urine collection for subjects that do not
qualify with =90 eGFR may be done for confirmation purposes.
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Part1

On Day 1, a single oral dose of MK-7264 will be administered followed by pharmacokinetic
sampling for 72 hours. Urine samples will be collected for 48 hours postdose, if possible.

Part 2:
Subjects with ESRD requiring HD will receive a single dose of MK-7264 on two occasions.

On Day 1 of Period 1, subjects with ESRD requiring HD will receive a single oral dose of MK-7264
immediately following their scheduled HD, followed by pharmacokinetic sampling for 72 hours.
Subjects will initiate the next HD immediately following the 72-hour blood draw on Day 4. If the
next scheduled HD must be initiated before 72 hours postdose, a sample for MK-7264 analysis will
be collected prior to HD. Urine samples will be collected for 48 hours postdose, if possible.

On Day 1 of Period 2, subjects with ESRD requiring HD will receive a single oral dose of MK-7264
approximately 2 hours prior to their scheduled HD followed by pharmacokinetic sampling for
72 hours. The HD session will initiate immediately following the 2-hour blood draw. During this
dialysis session, pre- and post-dialyzer plasma samples will be collected every 30 minutes during HD
and dialysate samples will be collected pre-dialysis, post-dialysis, and for 1 minute every 30 minutes
during HD for MK-7264 analysis. Urine samples will be collected for 48 hours postdose, if possible.

There will be a washout period of approximately 7 days (with 3 dialysis sessions) between MK-7264
dosing in Periods 1 and 2.

Both Parts:

Safety will be monitored throughout the study by repeated clinical and laboratory evaluations.
Subjects may be replaced at the discretion of the Sponsor.

9.1.1 Confinement, Return Visit, and Follow-up

In each part and in each period, subjects will be housed from Day -2 or Day — 1 at the time indicated
by the CRU, until after the 72-hour blood draw. At all times, a subject may be required to remain at
the CRU for longer at the discretion of the Investigator.

The clinic will contact all subjects (including those who terminate the study early) approximately
14 days after the last study drug administration to determine if any adverse events have occurred
since the last study visit.

9.1.2 Study Duration

The duration of Part 1 of the study from screening to Day 4 is approximately 4.5 weeks. The duration
of Part 1 of the study from screening to follow-up is approximately 6 weeks.

The duration of Part 2 of the study from screening to Day 4 of Period 2 is approximately 5.5 weeks.
The duration of Part 2 of the study from screening to follow-up is approximately 7 weeks.
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9.2  Selection of Study Population
9.2.1 Inclusion Criteria
9.2.1.1 Subjects with Moderate or Severe Renal Insufficiency or with ESRD

Subjects must fulfill all of the following inclusion criteria to be eligible for participation in the study,
unless otherwise specified:

1. Adult male or female subject, 18-80 years of age, inclusive, at screening.

2. Subject is a non-smoker or moderate smoker (< 20 cigarettes/day or the equivalent). Subject must
agree to consume no more than 10 cigarettes or equivalent/day from the time of screening and
throughout the period of sample collection.

3. Subject has a body mass index (BMI) > 18.5 and < 40.0 kg/m’, at screening.
4. Females be non-pregnant, non-breast feeding and:

a. If with reproductive potential: subject must demonstrate a serum [-human chorionic
gonadotropin (f —hCQ) level consistent with the nongravid state at screening and agree to use
(and/or have their partner use) two (2) acceptable methods of birth control beginning at
screening, throughout the study and until 2 weeks after the last dosing of study drug.
Combination method (requires use of two of the following):

e diaphragm with spermicide (cannot be used in conjunction with cervical
cap/spermicide and contraceptive sponge)

e cervical cap with spermicide (nulliparous women only)
e contraceptive sponge (nullipa