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SUMMARY OF CHANGES

PRIMARY REASON(S) FOR THIS AMENDMENT:

Section Number (s)

Section Title(s)

Description of Change (s)

Rationale

1.0,2.04.2.2

Trial Summary, Trial Design;
Rationale for Dose
Selection/Regimen

Addition of 3 Panels (E, F, and
G). In Panel E, subjects will be
given 0.5mg MK-8591 and in
Panel F, subjects will be given
0.25mg after review of safety,
tolerability, pharmacokinetics,
and antiretroviral
pharmacodynamics of MK-
8591 from Panel E. In Panel G,
subjects will be given 30 mg
MK-8591 and initiated on ART
at the end of monotherapy time
point of 21 days or when viral
load becomes detectable after
having fallen below the limit of
detection.

A lower dose of MK-8591 will
be assessed in Panels E and F
to further refine the dose
response curve for MK-8591.
In Panel G, 30 mg MK-8591
will be assessed to evaluate the
duration of antiretroviral

suppression after a single dose
of 30 mg MK-8591.
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ADDITIONAL CHANGE(S) FOR THIS AMENDMENT:

10

Section Number (s) Section Title (s)

Description of Change (s)

Rationale

3.1 Primary Objectives Addition of Panels E, F and G | See rationale above in “primary
to primary objectives reason for this amendment”
32,822,824 Exploratory Objectives; Modification of exploratory To determine whether the
Analysis Endpoints; Statistical | objective for Panel G, 30mg duration of antiretroviral
Methods suppression after a single dose
of 30 mg MK-8591 can extend
to at least three weeks
postdose.
422 Rationale for Dose Addition of food effect data Food effect data from MK-

Selection/Regimen

from MK-8591 P001

8591 P0OO1 has been provided
since this section previously
stated that the effect of food on
MK-8591 was not known.

Results provided from Panel D,
1 mg MK-8591

Data from Panel D, 1 mg MK-
8591, has been provided to help
inform the decision to
administer lower doses in
Panels E and F
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Criteria added for the initiation
of ART in Panel G

Criteria for the initiation of
ART has been added for Panel
G, based on a subject’s VL
starting at 10 days post-dose.

For HIV-1 RNA blood samples
taken at 336, 408, 456, and 504
(post-trial visit) hours post
dose, two samples will be taken
per timepoint.

To reduce the likelihood that
ART initiation would occur
because of random fluctuations
in VL, two samples will be
obtained at every timepoint
starting after 10 days post-dose.

For subjects that have VL
below the LLOD at 21 days,
semiweekly assessment of VL
will occur after the post-trial
visit.

Subjects that have not initiated
ART at the post-trial visit will
need to be closely monitored.

Subject Inclusion Criteria

Criteria added for screening
plasma HIV-1 RNA for
inclusion in Panel G, 30mg

For inclusion in Panel G,
subjects must also have a
screening plasma HIV-1 RNA
< 25,000 copies/mL within 30
days prior to the treatment
phase. Additional rationale for
this inclusion criteria is
provided in 4.2.1.

6.0

Trial Flow Chart

Panels E and F added to trial
flow chart and a second flow
chart added for Panel G only

Additional panels included in
trial flow chart and a separate
flow chart added for Panel G
since additional sampling for
viral load and PBMCs will be
collected
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9.1 Investigational Product Addition of MK-8591 0.25 mg, | Addition of MK-8591 0.25 mg
Capsule for Panels E and F
Clarification added for the Following statement inserted:
sourcing of ART “Additionally, ART that is
initiated during the study will
be sourced locally by the
clinical site.”
Appendix 12.4 Approximate Blood Volumes | Addition of Panels E and F to | Additional samples will be

Collected by Trial Visit and by
Sample Types

existing blood volume chart
and a separate blood volume
chart added for Panel G

taken in Panel G for PBMC and
HIV-1 viral RNA and viral
resistance during the treatment
period
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1.0 TRIAL SUMMARY

Abbreviated Title MK-8591 Phase IB Study

Sponsor Product Identifiers

Trial Phase Phase 1B

Clinical Indication Treatment of HIV-1 Infection

Trial Type Interventional

Type of control No treatment control

Route of administration Oral

Trial Blinding Unblinded Open-label

Treatment Groups Seven panels (Panel A, B, C, D, E, F and G) of 6 subjects each will
receive a single dose of MK-8591.

Number of trial subjects Approximately up to 42 subjects will be enrolled.

Estimated duration of trial The sponsor estimates that the trial will require approximately 24 months

from the time the first subject signs the informed consent until the last
subject’s last visit.

Duration of Participation Each subject will participate in the trial for approximately 7 weeks from
the time the subject signs the Informed Consent Form (ICF) through the
final contact. After a screening phase of ~4 weeks, each subject will be
receiving assigned treatment for 1 day. After the end of treatment each
subject will be followed for 21 days, or longer, if ART is not initiated.

2.0 TRIAL DESIGN
2.1 Trial Design

This is an open-label, single dose, multiple panel trial to evaluate the safety, tolerability,
pharmacokinetics, and anti-retroviral therapy (ART) activity of MK-8591 monotherapy in
ART-naive, HIV-1 infected subjects. The primary study endpoints are the safety and
tolerability of MK-8591 and the change in plasma HIV-1 RNA (log;¢ copies/mL) compared
with historical placebo data. This study will be conducted in conformance with Good
Clinical Practices.

Seven panels of 6 subjects each will be enrolled in a sequential manner. In each panel,
subjects will receive a single dose of MK-8591 between 0.25 mg and 30 mg. The exact dose
administered will be selected following review of the safety, pharmacokinetic, and viral
dynamic data from prior panels. All doses of study drug will be administered following at
least an 8-hour fast.

Subjects will be encouraged to initiate a tenofovir containing ART regimen at a prespecified
time following administration of study drug. Follow-on ART should be administered for ~30
days to account for the long half-life of MK-8591 triphosphate. The initiation of follow-on
ART is not a requirement for participation in the study and is ultimately a decision of the
patient in consultation with the PI/physician.
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Specific procedures to be performed during the trial, as well as their prescribed times and
associated visit windows, are outlined in the Trial Flow Chart - Section 6.0. Details of each
procedure are provided in Section 7.0 — Trial Procedures.

Because this is a Phase [ assessment of MK-8591 in humans, the pharmacokinetic,
pharmacodynamic and safety profiles of the compound are still being elucidated. This
protocol is therefore written with some flexibility to accommodate the inherent dynamic
nature of Phase I clinical trials. Please refer to Section 7.1.5 — Visit Requirements for
examples of modifications permitted within the protocol parameters.

2.2 Trial Diagram
The trial design is depicted in Table 1.

Table 1 MK-8591 Dosing Scheme

Panel Dose
A 10 mg MK-8591
B 2 mg MK-8591
C 30 mg MK-8591
D 1 mg MK-8591
E 0.5 mg MK-8591
F 0.25 mg MK-8591
G 30 mg MK-8591

3.0 OBJECTIVE(S) & HYPOTHESIS(ES)
3.1 Primary Objective(s) & Hypothesis(es)

1) Objective (Panels A, B, C, D, E, F, and G): To evaluate the antiretroviral activity
of MK-8591 in HIV-1 infected subjects relative to historical subjects receiving
placebo.

Hypothesis (Panels A, B, C, D, E, F, and G): At a dose that is sufficiently safe and
generally well tolerated, MK-8591 has superior antiretroviral activity compared to
placebo, as measured by change from baseline in plasma HIV-1 RNA (log;o copies/mL)
at 168 hours postdose. That is, the true mean difference in the plasma HIV-1 RNA
reduction from baseline between MK-8591 and placebo is at least 0.5 log;o copies/mL.

2) Objective: To evaluate the safety and tolerability of MK-8591 in HIV-1 infected
subjects.
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3.2 Secondary Objective(s) & Hypothesis(es)

1) Objective: To evaluate the intracellular PK profile of MK-8591 triphosphate and to
determine PK parameter values (including AUCO0-168, Tmax, Cmax, C168hr, and
apparent terminal t1/2) in peripheral blood mononuclear cells (PBMC) after
administration of single oral doses to HIV-1 infected subjects.

2) Objective: To evaluate plasma PK profile of MK-8591 and to determine PK
parameter values (including AUCO0-168, Tmax, Cmax, C168hr, and apparent terminal
t1/2) after administration of single oral doses to HIV-1 infected subjects.

3) Objective: To evaluate the pharmacokinetic-pharmacodynamic association of
MK-8591 and MK-8591 triphosphate with viral load reduction to refine the clinical
dose range.

3.3 Exploratory Objectives
1) To evaluate the relationship between dose and antiretroviral activity of MK-8591

2) To determine whether the duration of antiretroviral suppression after a single dose of
30 mg MK-8591 can extend to at least three weeks postdose.

4.0 BACKGROUND & RATIONALE
4.1 Background

Refer to the Investigator’s Brochure (IB) for detailed background information on MK-8591.

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
4.1.1 Pharmaceutical and Therapeutic Background
MK-8591 is a novel, potent human immunodeficiency virus type 1 (HIV-1) nucleoside
reverse transcriptase inhibitor (NRTI). MK-8591 is an inactive nucleoside prodrug that is
converted to the pharmacologically active triphosphate form via endogenous intracellular
kinases. MK-8591-triphosphate is a potent and specific inhibitor of HIV-1 reverse
transcriptase activity in vitro. Currently marketed NRTIs include tenofovir disproxil
fumarate, lamivudine, emtricitabine, abacavir, didanosine, stavudine, and zidovudine. The

currently preferred recommendation for first-line treatment of HIV infection in naive subjects
calls for 3 agents and always includes 2 NRTIs in combination with either an integrase strand
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transfer inhibitor, a protease inhibitor, or a non -nucleoside reverse transcriptase inhibitor.
While the currently approved NRTIs represent a cornerstone of modern anti—retroviral
therapy there are significant class associated toxicities including loss of bone mineral density,
new or worsening renal impairment, severe lactic acidosis, and serious hypersensitivity
reactions. Because tolerability issues are one of the most common reasons for lack of
adherence and subsequent viral failure, a need exists for new NRTIs like MK-8591 that
possess a high barrier to resistance with an improved safety and tolerability profile.

4.1.2 Completed Clinical Trials
Protocol 001

MK-8591 Protocol 001 was a randomized, placebo-controlled, single-site, double-blind trial
evaluating the safety and pharmacokinetics of single doses of MK-8591 in healthy adult
subjects. Overall, single doses of MK-8591 up to 400 mg were generally safe and well-
tolerated by the subjects. No serious adverse experiences were reported and no subject was
discontinued. The most common adverse experiences reported (seen in > 2 subjects) were
headache, nasopharyngitis, and oral herpes. Adverse experiences were mild to moderate in
intensity and transient in duration.

Protocol 002

MK-8591 Protocol 002 was a randomized, placebo-controlled, single-site, double-blind trial
evaluating the safety and pharmacokinetics of multiple doses of MK-8591 in healthy adult
subjects. Three serial panels consisting of 8 subjects each were administered three once
weekly doses of MK-8591 (n=6) or placebo (n=2). Overall, multiple doses of MK-8591 up
to 100 mg were generally well tolerated by the subjects. No serious adverse experiences were
reported and no subject was discontinued. The most common adverse experiences reported
(seen in > 2 subjects) were headache and nasopharyngitis. Adverse experiences were mild to
moderate in intensity and transient in duration.

Detailed safety and pharmacokinetic data on Protocol 001 and 002 can be found in the
Investigator Brochure.

4.2 Rationale
4.2.1 Rationale for the Trial and Selected Subject Population

The primary objective of this study is to assess the single dose activity of MK-8591 in
ART-naive HIV-1 infected subjects. This study will assess the short-term antiretroviral
activity of MK-8591 monotherapy, and data from this study will aid dose selection in future
HIV-1 patient studies. The goals of this study will be achieved by enrolling a minimum
number of subjects using the shortest treatment duration possible. The study objectives
conform to the EMA guideline describing appropriate clinical development for antitretroviral
agents as monotherapy and in combination with established therapy (Guideline on the
Clinical Development of Medicinal Products for the Treatment of HIV Infection). In Panels
A through G, the single dose safety, tolerability, pharmacokinetics, and antiretroviral
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pharmacodynamics of MK-8591 will be explored at doses projected to be within, below and
on the plateau of the efficacious range.

The reduction in viral load for each dose level will be compared to historical placebo data
from clinical trials previously conducted by the Sponsor. Given the overall clean safety
profile of MK-8591 in preclinical and clinical testing to date the need for a placebo control to
minimize investigator and patient bias with respect to adverse experiences was deemed not
necessary. Additionally, the doses to be tested in this study are below the maximum dose
assessed in Protocol 001 and the plasma MK-8591 AUC,. ;63 is anticipated to be below those
established from preclinical toxicity studies.

This study will evaluate the efficacy and kinetics by which MK-8591 reduces HIV-1 RNA
viral load over time. The doses tested in this study will evaluate the effectiveness of MK-
8591 in suppressing viral replication and to assess any potential for differentiation with
respect to safety, tolerability, and efficacy. The study is specifically designed with an
emphasis on collecting single dose viral dynamic data. Because MK-8591 is intended for the
treatment of subjects with wild-type strains of HIV-1, infected subjects who are therapy-
naive will be enrolled in this study. Although antiretroviral agents are usually administered in
combination to minimize the risk for resistance, MK-8591 will be given as monotherapy in
order to evaluate the effect of this agent alone on HIV -1 viral load. Since only a single dose
will be administered, risk of resistant strain emergence is minimal. Prior to enrollment
subjects will be screened for the presence of common NRTI resistance mutations
(International AIDS Society - USA (IASUSA) [1]) to set a baseline standard for MK -8591-
sensitivity to the viral variants present in each patient. Subjects identified with a common
NRTI mutation (e.g., M184V or M184I) will be excluded from the study. Blood samples
will be collected on Day 1 and potentially up to Day 21 or longer for HIV viral RNA
quantitation and to assess the potential for resistant variants in those samples showing
significant treatment-related reductions in HIV-1 viral RNA. Should unanticipated non-
responders or viral breakthrough be observed despite this pre-screening process a portion of
the screening blood sample will be archived for phenotyping and/or genotyping of any
previously unidentified clinically meaningful resistance variants.

Subjects enrolling in Panel G will be limited to VL of <25,000 copies/mL. Starting at a
relatively lower level will increase the likelihood that treatment will reduce the VL to a low
enough level such that ongoing replication of HIV is minimal. This will in turn reduce the
likelihood of selection for mutant strains such as M184V.

4.2.2 Rationale for Dose Selection/Regimen

A single dose of MK-8591 is thought to be sufficient to provide antiviral assessment while at
the same time minimizing the development of resistance mutations. A design that includes a
single dose of MK-8591, equivalent to 7 days of exposure, is based on previous clinical short
term studies with other HIV antiretrovirals including NRTIs (BMS-986001, emtracitabine,
lamivudine and emtracitabine, tenofovir alafenamide (TAF) and tenofovir disoproxil
fumarate (TDF), and abacavir). Each of these studies employed a monotherapy arm that
included 7 to 10 days of dosing for the respective investigative agent.
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In preclinical monkey efficacy studies with MK-8591, M 184V viral breakthrough occurred.
Based on these data combined with the observation of viral resistance from the emtricitabine
clinical study and that the M184V mutation has high level of resistance to lamivudine,
subjects enrolled in Protocol 003 are recommended to begin treatment with a tenofovir based
ART when MK-8591 triphosphate levels fall below the predicted efficacy target. Tenofovir
has favorable efficacy on this particular variant. ART began 10 days after dosing in Panel A
(10 mg dose), 7 days after dosing in Panel B (2 mg dose), 10 days after dosing in Panel C (30
mg), and 7 days after dosing in Panel D (1 mg dose) when intracellular levels of MK-8591
triphosphate may fall below target efficacious concentrations. The timing of ART initiation
for Panels E and F will be 7 days after dosing.

Subjects recruited for Panel G would be closely monitored with semiweekly assessment
started after the 10 day timepoint, consisting of two separate samples (hours 336, 408, 456,
and post-trial visit). In Panel G, ART will be initiated based on the following:

1. ART will be initiated at the “end of monotherapy” timepoint (VL as determined at 456
hours postdose) for those subjects with detectable VL (i.e., >20 copies/mL). This timepoint
is derived based on available data. MK-8591 concentrations following the 30 mg dose are
expected to be efficacious through 21 days post dose, based on PK data from the 1 mg dose.
Thus, subjects with detectable VL at 21 days will be offered ART at that time.

2. If VL is below the lower limit of detection (LLOD; see 4.2.3.1) at the end of monotherapy
timepoint (VL as determined at 456 hours postdose), subjects will not immediately initiate
ART. Subjects will be followed closely after the post-trial visit, with semiweekly assessment
of two measurements of VL/timepoint. ART will be initiated when VL increases above
LLOD in both samples. However, subjects may request ART at any time during the study.

3. Subjects will initiate ART no earlier than 10 days post-dose. For those subjects who
achieve a VL nadir prior to the end of monotherapy timepoint (Day 21), an increase in VL in
both samples will result in initiation of ART, even if occurring prior to the end of
monotherapy timepoint defined in (1) above, at the discretion of the investigator and in
consultation with the sponsor.

As detailed below, final VL samples prior to initiation of ART will be submitted for Sanger
mutation analysis.

The duration of suppressive ART should be ~30 days, or 5 half-lives. The Sponsor will
provide this therapy, but it will not be mandated for participation in the study. After
completion of the treatment phase of this study, subjects will be encouraged to initiate a non-
NRTI containing ART regimen according to local guidelines.

The effect of food on MK-8591 PK has been studied at 30 mg. Plasma PK had a reduction in
Cmax of 49% and a 10% increase in AUCO-inf. Intracellular MK-8591 PK was largely
unaffected. All doses will be administered following an overnight fast to reduce potential
pharmacokinetic variability that could occur with food.
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This study will assess a solid capsule formulation of MK-8591. Dose potencies of 0.25, 1, 10
and 100 mg are currently available. Please refer to Section 9.0 for more details.

Panel A and Panel B Dose Selection

The originally proposed doses for Panels A and B were 10 mg and 100 mg, respectively, and
were selected for pharmacokinetic, safety, and expected viral pharmacodynamic
considerations. Furthermore, these doses are anticipated to bracket the projected doses used
in future clinical studies. Because MK-8591 plasma and intracellular triphosphate
pharmacokinetic data from healthy volunteers are expected to be similar to that of HIV-1
infected subjects, data from Protocol 001 were used to aid in the selection of doses for the
present study.

Available pharmacokinetic data from Protocol 001 indicate that MK-8591 plasma and
intracellular triphosphate pharmacokinetics are approximately and slightly less than dose
proportional across the explored range of 2-400 mg, respectively. However, the nonlinearity
observed with the triphosphate is somewhat confounded by issues with the sample
preparation at the 15, 30, and 100 mg doses. Corrective action was employed for all
subsequent doses in Protocol 001. The C168hr intracellular triphosphate target of 0.53
pmol/1076 cells was achieved in all subjects at the 15 mg dose. This intracellular trough
concentration is predicted to correspond to clinical efficacy. The geometric mean C168hr
following a 15 mg dose was 1.24 pmol/1076 cells, which is ~2.3-fold higher than the current
0.53 pmol/10°6 cells target (see Section 4.2.3.3.). Using the data from Protocol 001, a 10-
mg dose is predicted to result in a mean intracellular triphosphate C168hr of ~1.1 pmol/10"6
cells. This value is ~2.0-fold higher than the PK target. While 10 mg is considered to be on
the lower end of the efficacious range, all subjects are expected to exceed the target 0.53
pmol/1076 cells target.

A 100 mg dose will explore the safety, tolerability, pharmacokinetics, and the potential for
viral pharmacodynamic differentiation at higher exposures. Inclusion of this dose will also
help to assess MK-8591°s viral reduction durability along with its ability to remain above the
0.53 pmol/1076 cells target for an extended period of time (e.g., 14 days). If the MK-8591
plasma and triphosphate pharmacokinetics remain proportional across formulations, a 100-
mg dose is projected to result in a mean MK-8591 triphosphate C168hr of 4.80 pmol/106
cells which is ~9-fold higher than the target concentration and is intended to cover the shift in
MK-8591 potency due to the M184V variant. The predicted mean MK-8591 triphosphate
C336 hr concentration will be ~2.1 pmol/10”6 cells, and is ~4-fold above the PK target.
Collection of viral load data through 21 days in Panel B is supported by the prediction that
MK-8591 triphosphate levels will remain above the 0.53 pmol/10"6 cells target for ~25 days
postdose. Administration of a 100 mg dose is supported by preclinical safety studies and
available clinical safety data from Protocol 001 where single doses up to 400 mg were tested
and well tolerated. The projected MK-8591 plasma AUCO0-168 hr following a 100 mg dose
is 11.0 uM*hr and is ~2-2.3 fold below the NOEL observed in preclinical safety studies. The
projected Cmax of a single 100 mg dose is 3.23 uM and is expected to exceed that of the
preclinical NOEL by ~2-2.2-fold. While the Cmax is higher than what was observed at the
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NOEL, the lack of any Cmax related toxicities in clinical studies combined with fact the
Protocol 003 includes a only single dose, supports the administration of this top dose.

Based on ante-mortem and post-mortem findings from the modified 6-M rat study, the 3-
mg/kg/day group represents the no observed effect level (NOEL). The corresponding AUCy.
168 br and Cmax for the 3 mkg/kg are 26uM-hr and 1.43 pM, respectively.

MK-8591-003-03 Final Protocol 21-Dec-2016
Confidential



Product: MK-8591 21
Protocol/Amendment No.: 003-03

Based on the ante-mortem data to date (SW 23), the NOEL from the ongoing monkey study
1s 5 mg/kg/dose. The corresponding AUC ;631 and Cmax for the 5 mg/kg/dose are 22 pM-hr

and 1.6 pM., respectively.

Panel C

A dose of 30 mg was administered in Panel C to allow for dose selection flexibility and to
explore the higher end of the MK-8591 dose response curve.

Panel D

As of 5-April-2016, 18 HIV patients have been enrolled in PN003 and preliminary viral load
data are available. Following single doses of 2 mg (Panel B), 10 mg (Panel A), and 30 mg
(Panel C) the respective baseline corrected HIV viral load reductions at Day 7 (168 hours
postdose) were 1.35 log10, 1.64 logl0, and 1.60 log10. Based on these preliminary data, it is
very likely that 10 and 30 mg fall on the plateau of efficacy, and 2 mg falls somewhere near
the cusp. In order to best characterize the dose response curve for MK-8591, assessing a dose
that falls on the linear region of the efficacy-response curve relative to those already tested is
critical. Establishing a clear understanding of MK-8591’s dose response is essential for
refining dose selection in later phase clinical studies. In order to do this, a dose of 1 mg was
proposed for Panel D. Modeling & simulation experiments with available viral load and
pharmacokinetic data predict that a 1 mg dose of MK-8591 will result in a Day 7 mean
change from baseline reduction in viral load between 0.8-1.4log10 (see Figure 1 below). The
0.8logl0 prediction exceeds the efficacy target of 0.5logl0 and would outperform other
NRTIs tested in previous monotherapy studies. For example, 10 days of once daily
monotherapy of 300 mg TDF, the approved clinical dose, resulted in a mean Day 7 VL
reduction lower than 0.8log10 and closer to 0.5logl0.

The preclinical PK derived target of 0.53 pmol/10° cells (2.65 pM) was anticipated to
provide a 0.5log10 reduction in VL. Data from Panels A-C indicate that patients who exceed
this target had VL drops > 1.3logl0. Therefore, we are now targeting a lower PK target to
achieve the target response of 0.5logl0 reduction in VL. Data from Panel B (2 mg) predict
that C168 hr intracellular levels of MK-8591-TP will be ~0.096 pmol/10° cells (0.48 uM)
after a 1 mg dose. Furthermore, a collective review of pharmacokinetic data for TDF/TAF
shows that a minimum concentration of intracellular tenofovir diphosphate of 0.8-1.1 uM is
associated with an ~1.0 log10 reduction in VL. The superior potency of MK-8591 to either
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TAF or TDF combined with VL data from Panels A and B provide additional confidence in
the decision to assess 1 mg. Viral breakthrough or the emergence of resistant mutants 7 days
after dosing 1s not anticipated in any patient enrolled in Panel D.

20
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——-1C50/2

4 2 mg Average VL Drop
10 mg Average VL Drop
4 30 mg Average VL Drop

Viral Load Change from Baseline (log10 copies/mL)

MK-8591 Dose (mg)

Figure 1: Simulated Viral Load Change from Baseline (logl0 copies/mL) versus MK-8591
Dose predicts that a dose of 1 mg MK-8591 will result in a baseline reduction in viral load
between 0.8-1.4log10

Subjects that received 1 mg of MK-8591 responded, on average, slightly better than expected

based on the simulations.

The average viral load reduction was 1.30 loglO.

The PK

parameters for all 4 panels are summarized i Tables 2 and 3 below. The 1 mg patients had
slightly higher than expected MK-8591 plasma and MK-8591-TP levels (AUC and Cmax)
based on the 2 mg panel. These PK and viral load data were used to update the model and
provide the rationale for pursuing doses lower than 1 mg.

Table 2: Summary Pharmacokinetic Parameter Values of Plasma MK-8591 Following
Administration of Single Oral Doses of 1mg, 2mg, 10mg and 30mg to Anti-Retroviral

Therapy (ART)-Naive, HIV-1 Infected Patients in Fasted State

Dose Geometric Mean (% GCV)
(mg) | Avalbte | N - * AUCOdast AUCO-168hr Cmax
AUCO- (hr*nM) (hr*nM) (hr*nM) (nMD)
1 MK-8591 | 6 88.7 (35.1) 81.4 (32) 88.3 (33.8) 38.8 (31.3)
2 MKS8591 | 6 157 (41.1) 128 (39.2) 143 (39.6) 138 (512)
10 MK-8591 | 6 1100 (174) 924 (16.5) 1020 (16.8) 235 (32.1)
30 MKS8591 | 6 3220 (24.7) 2740 (24.9) 3020 (24.6) 678 (29.6)
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Table 3: Summary Pharmacokinetic Parameter Values of MK-8591 triphosphate (TP) in
PBMC Following Administration of Single Oral Doses of 1mg, 2mg,10mg and 30mg to

Anti-Retroviral Therapy (ART)-Naive, HIV-1 Infected Patients in Fasted State

Geometric Mean (%GCYV)
Dose | AUC0-0 AUCO-last | AUCO0-168hr Cmax C168hr Apparent
(mg) (hr*pmol/10° | (hr*pmol/10 | (hr*pmol/10° | (pmol/10° (pmol/10° | Terminal t1/2
cells) 8 cells) cells) cells) cells) (hr)
1 6 60 (33.9) 56.5 (32.4) 359 (27.6) | 0.408(49.3) | 0.164 (31.4) 118 (16.1)
2 6 76.2 (33) 71.9 (34.7) 46.9 (38.1) | 0.495(62.9) | 0.188(39.2) 120 (14.7)
10 6 445° (31.9) 398 (25.3) 227 (33.3) 2.81 (49.9) 0.983 (26) 128 (42.2)
30 6 1380 (40.3) 1360 (41.4) 926 (47.7) 8.9 (60.3) 4.83 (85.9) 78.5 (31.4)
" not calculated for one patient due to insufficient terminal phase data

Panels E and F

Following single doses of 1 mg (Panel D), 2 mg (Panel B), 10 mg (Panel A), and 30 mg
(Panel C) the respective baseline corrected HIV viral load reductions at Day 7 were 1.30
log10, 1.35 logl0, 1.67 logl0, and 1.60 logl0. As noted for Panel D, in order to best
characterize the dose response curve for MK-8591, assessing a dose that falls on the linear
region of the efficacy-response curve relative to those already tested is critical to establish a
clear understanding of MK-8591’s dose response. In order to do this, a dose of 0.5 mg will
be given in Panel E and a dose of 0.25 mg will be given in Panel F upon review of available
safety, PK, and PD data in Panel E. Modeling & simulation experiments with available viral
load and pharmacokinetic data predict that a 0.5 mg dose of MK -8591 will result in a Day 7
mean change from baseline reduction in viral load between 0.7-1.11og10 (see Figure 2).

Viral Load Change from Baseline (log10 copies/mL)

05

-1.5 -1.0

-2.0

Simulation
IC50x 2
IC501/2

1 mg Individual VL Drop
2 mg Individual VL Drop

Dose of MK-8591 (mg)

Figure 2: Simulated Viral Load Change from Baseline (log10 copies/mL) versus MK -8591
Dose predicts that a dose of 0.5 mg MK-8591 will result in a baseline reduction in viral load
between 0.7-1.1log10

MK-8591-003-03 Final Protocol

Confidential

21-Dec-2016



Product: MK-8591 24
Protocol/Amendment No.: 003-03

Panel G

Based on emerging results from the ongoing trial, in Panel G, HIV-infected subjects will be
given 30 mg MK-8591 and started on ART: 1) at the “end of monotherapy” timepoint of 21
days; 2) after recrudescence of VL above the LLOD; 3) increase in VL above the nadir if this
occurs after 10 days post-dose and prior to the end of monotherapy timepoint, at the
discretion of the investigator.
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For all Panels: As this is a Phase I assessment of MK-8591 in humans, and the
pharmacokinetic, pharmacodynamic and safety profiles of the compound are still being
evaluated, modifications to the dose or dosing regimen may be required to achieve the
scientific goals of the trial objectives and/or to ensure appropriate safety monitoring of the
trial subjects. Details of allowed modifications are provided in Section 7.1.5.5 - Trial
Design/Dosing/Procedures Modifications Permitted within Protocol Parameters.

4.2.2.1 Rationale for Dose Interval and Trial Design

MK-8591, a highly potent NRTI, is not considered a compound with higher potential for risk
of harm to volunteers according to the publication "Guideline on Strategies to Identify and
Mitigate Risks for First-in-Human Clinical Trials with Investigational Medicinal Products"
(European Medicine Agency guidance released July 2007). It is not a biological molecule,
does not exhibit highly species-specific action, nor is it directed towards immune system
targets. Furthermore, it acts via a well-established mechanism, allosteric inhibition of HIV-1
reverse transcriptase, for which multiple marketed agents act similarly. Safety assessment
toxicity trials and ancillary pharmacology trials with MK-8591 provide no contraindications
to the initiation of clinical trials in people with this compound via the oral route. Although
dose-limiting toxicities were observed in preclinical rat and dog toxicity trials (described
above) preclinical safety margins were obtained to allow for assessment of the doses outlined
in this trial.

4.2.3 Rationale for Endpoints
4.2.3.1 Viral Pharmacodynamic Endpoints

A pharmacodynamic endpoint of a >0.5 log10 suppression of HIV-1 RNA from baseline on
Day 7, relative to historical placebo data, will be used. This target is consistent with prior
NRTI monotherapy studies and with past feedback from regulatory agencies that limit NRTI
monotherapy studies to 7-10 days in duration.

Assays of HIV-1 viral RNA are well established. This study will utilize the Roche COBAS
Ampliprep/COBAS TagMan HIV-1 test v.2.0 which has a linear range from 20 to
10,000,000 copies/mL. The lower limit of detection has 100% specificity at 20 copies/mL.
Additionally, the test increases the probability of detection and expands coverage by
targeting two highly conserved regions of the HIV-1 genome to compensate for the
possibility of mutations or mismatches. Subjects with a baseline HIV RNA load of > 10,000
copies/mL will be enrolled to ensure an adequate dynamic range by which changes in HIV
RNA can be quantified. Periodic blood samples will be collected to assess MK-8591
associated changes in absolute viral load over time and will be compared relative to historical
placebo data. Based on the long half-life of MK-8591 triphosphate changes in viral load may
be assessed through 21 days for subjects who do not initiate follow-on ART. For these
patients, any viral load data that are further collected as part of patient routine follow-up may
be transmitted to the sponsor, provided the subject gave appropriate consent. This extra data
would only be reviewed to determine when the patient’s viral load returned to baseline to
provide an exploratory and preliminary understanding of MK-8591’s long term effect.
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Additionally, the kinetics of viral load reduction vs. dose and exposure will also be
determined.

4.2.3.2 Safety Endpoints

This will be the first introduction of MK-8591 to HIV-1 infected subjects. Based on the clean
preclinical toxicity profile (refer to IB) along with the preliminary safety data from Protocol
001, single doses of MK-8591 are expected to be well tolerated by subjects. To date,
preclinical and clinical testing have demonstrated that MK-8591 has had no significant
effects on vital sign measurements, laboratory safety studies and on measures of cardiac
conduction or ventricular repolarization (including QTc). Therefore, standard safety
assessment measurements will be utilized in this study.

4.2.3.3 Pharmacokinetic Endpoints

While the pharmacokinetic parameter most closely linked to NRTI efficacy has not been
rigorously determined, there is a reasonable association between antiviral activities with
doses that achieve a Ctrough value above the IC95 determined in the HIV spread assay
(performed in 100% human serum). These PK/PD relationships have been most critically
developed using an in vitro hollow-fiber assay where exposure to HIV-infected cells to an
inhibitor can be carefully controlled.

One objective of this study is to evaluate the initial plasma and intracellular triphosphate PK
profile of MK-8591 in HIV-1 infected males and females. This study will establish if the
anticipated target concentration can be achieved safely following single doses of MK-8591 to
HIV-1 infected subjects. Preclinical studies in rhesus monkeys showed that antiviral efficacy
of MK-8591 is related to the trough concentration (Cuough) of the active triphosphate moiety
in PBMCs, rather than in plasma. PK/PD modeling was performed and predicted a target a
geometric mean intracellular Ciegir (i.e., Ctrough for weekly dosing) of 1.1 pmol/10° cells (90%
CI: 0.53 - 2.5).

To account for the overall uncertainty in the translation of the PK/PD relationship from
monkeys to humans the lower bound of the 90% CI (0.53 pmol/10° cells) is the MK-8591 PK
target. For the PK assessment, active triphosphate in PBMCs may be determined for up to 21
days following single dose administration. Plasma concentrations of unchanged MK-8591
will be determined for up to 7 days. To evaluate the excretion of MK- 8591 by the kidneys,
urine will also be collected for potential determination of MK-8591 concentrations.

This study will establish whether achieving the efficacy target is associated with a
commensurate viral load reduction worthy of continued clinical development. Hence,
assessment of this primary pharmacokinetic parameter will be conducted 7 days after
administration of the MK-8591 dose. Additional assessments beyond 7 days (e.g., 14 or 21
days) may be also be performed.
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4.2.3.4 Future Biomedical Research

The Sponsor will conduct Future Biomedical Research on specimens routinely and
specifically collected during this clinical trial. This research may include genetic analyses
(DNA), gene expression profiling (RNA), proteomics, metabolomics (serum, plasma) and/or
the measurement of other analytes.

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 specimens for Future
Biomedical Research is to explore and identify biomarkers that inform the scientific
understanding of diseases and/or their therapeutic treatments. For instance, exploratory
pharmacogenetic (PGt) studies may be performed if signific ant
Pharmacokinetic/Pharmacodynamic (PK/PD) relationships are observed or adverse events
are identified. Genomic markers of disease may also be investigated. Such retrospective
pharmacogenetic studies will be conducted with appropriate biostatistical design and analysis
and compared to PK/PD results or clinical outcomes. Any significant PGt relationships to
outcome would require validation in future clinical trials. 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 Section 12.2 - Collection and
Management of Specimens for Future Biomedical Research. Additional informational
material for institutional review boards/ethics committees (IRBs/ERCs) and investigational
site staff is provided in Section 12.3.

4.3 Benefit/Risk

Subjects in clinical trials generally cannot expect to receive direct benefit from
treatment/vaccination during participation, as clinical trials are designed to provide
information about the safety and effectiveness of an investigational medicine.

Additional details regarding specific benefits and risks for subjects participating in this
clinical trial may be found in the accompanying Investigators Brochure (IB) and Informed
Consent documents.

5.0 METHODOLOGY
5.1 Entry Criteria
5.1.1 Diagnosis/Condition for Entry into the Trial

Male/Female subjects with HIV-1 infection who are naive to ART between the ages of 18
and 60 years (inclusive) will be enrolled in this trial.
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5.1.2 Subject Inclusion Criteria

In order to be eligible for participation in this trial, the subject must:

1. Provide written informed consent. The subject may also provide consent/assent for
Future Biomedical Research. However, the subject may participate in the main trial
without participating in Future Biomedical Research.

2. Be a male or non-pregnant and non-breast feeding female, 18 to 60 years of age at the
pretrial (screening) visit; further:

a.

if female with reproductive potential: subject must demonstrate a serum f-human
chorionic gonadotropin (B —hCG) level consistent with the nongravid state at the
pretrial (screening) visit and agree to use (and/or have their partner use) two (2)
acceptable methods of birth control beginning at the pretrial (screening) visit,
throughout the trial and until the post-trial visit. Acceptable methods of birth
control are defined in Section 5.7.2.5.1

if postmenopausal female: subject is without menses for at least 1 year and have
a documented follicle stimulating hormone (FSH) level in the postmenopausal
range at pretrial (screening),

AND/OR

if surgically sterile female: subject is status post hysterectomy, oophorectomy, or
tubal ligation.

NOTE: These procedures must be confirmed with medical records. In the absence
of documentation, hysterectomy may be confirmed by pelvic exam or if necessary
by ultrasound; oophorectomy may be confirmed by hormone levels, particularly
FSH in the post-menopausal range, but tubal ligation subjects without records
should be excluded. Information must be captured appropriately within the site's
source documents

Male subjects with female partner(s) of childbearing potential must agree to use a
medically acceptable method of contraception (refer to Section 5.7.2.5.1) during
the study and for 90 days after the last dose of trial drug. Males should use a
condom and their partner, if of child-bearing potential, must additionally be
using one of the following methods: hormonal contraception, intrauterine device,
diaphragm, or cervical cap. Males should use a condom if their partner is
pregnant.

3. Have a Body Mass Index (BMI) <35 kg/m”. BMI = weight(kg)/height (m)z.
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4. Other than HIV infection, have baseline health judged to be stable based on medical
history, physical examination, vital sign measurements, and laboratory safety test(see
Section 7.1.3) performed at the prestudy (screening) visit and/or prior to
administration of the initial dose of study drug.

5. Have no clinically significant abnormality on the electrocardiogram (ECG) performed
at the prestudy (screening) visit and/or prior to administration of the initial dose of
study drug.

6. Be documented HIV-1 positive as determined by a positive ELISA or QT-PCR with
confirmation (e.g., Western Blot).

7. Have a screening plasma CD4 " T-cell count of >200/mm”™

8. Have a screening plasma HIV-1 RNA > 10,000 copies/mL within 30 days prior to the
treatment phase of this study. For inclusion in Panel G, subjects must also have a
screening plasma HIV-1 RNA < 25,000 copies/mL within 30 days prior to the
treatment phase.

9. Be ART-naive which is defined as having never received any antiretroviral agent OR
the following:

<30 consecutive days of an investigational antiretroviral agent, excluding an
NRTI,

OR

<60 consecutive days of combination ART not including an NRTI

10. Have not received an investigational agent or marketed ART within 30 days of study
drug administration.

11. Be diagnosed with HIV-1 infection > 3 months prior to screening.

12. Be willing to receive no other ART for the duration of the treatment phase of this
study.

13. Have no evidence at screening for mutations conferring resistance to NRTIs (e.g.,
M184V, M184], etc.) as previously defined [1].

14. Have the following laboratory values at screening as defined by Division of AIDS
Table for Grading the Severity of Adult and Pediatric Adverse Events (“DAIDS AE
grading table” see attached document in Appendix 12.5) and in accordance with the
normal ranges of the clinical laboratory:

a. INR<I1.6
b. Hemoglobin > 10.0 g/dL
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c. Absolute neutrophil count > 1000/mm3

d. Platelet count > 100,000/mm3

e. Direct bilirubin < 1.0 mg/dL

f. Alkaline phosphatase < 1.5 x upper limit of normal

g. AST (SGOT) and ALT (SGPT) <2 x upper limit of normal

15. Be willing to comply with the trial restrictions (see Section 5.7 for a complete

5.1.3

summary of trial restrictions).

Subject Exclusion Criteria

The subject must be excluded from participating in the trial if the subject:

1.

2.

6.

Is under the age of legal consent.

Is mentally or legally institutionalized / incapacitated, has significant emotional
problems at the time of pretrial (screening) visit or expected during the conduct of the
trial or has a history of clinically significant psychiatric disorder of the last 5 years.
Subjects who have had situational depression may be enrolled in the trial at the
discretion of the investigator.

Has a history of clinically significant endocrine, gastrointestinal, cardiovascular,
hematological, hepatic, immunological (outside of HIV-1 infection), renal,
respiratory, genitourinary or major neurological (including stroke and chronic
seizures) abnormalities or diseases. Subjects with a history of uncomplicated kidney
stones, as defined as spontaneous passage and no recurrence in the last 5 years, or
childhood asthma may be enrolled in the trial at the discretion of the investigator.

Has a history of cancer (malignancy).

Exceptions: (1) Subjects with adequately treated non-melanomatous skin carcinoma
or carcinoma in situ of the cervix may participate in the trial; (2) Subjects with other
malignancies which have been successfully treated >10 years prior to the pretrial
(screening) visit where, in the judgment of both the investigator and treating
physician, appropriate follow-up has revealed no evidence of recurrence from the
time of treatment through the time of the pretrial (screening) visit (except those
cancers identified at the beginning of exclusion criterion 4); or, (3) Subjects, who, in
the opinion of the trial investigator, are highly unlikely to sustain a recurrence for the
duration of the trial.

Has a history of significant multiple and/or severe allergies (e.g. food, drug, latex
allergy), or has had an anaphylactic reaction or significant intolerability to
prescription or non-prescription drugs or food.

Is positive for hepatitis B surface antigen
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7. Patient has a history of chronic Hepatitis C unless there has been documented cure
and/or patient with a positive serologic test for HCV has a negative HCV viral load

8. Had major surgery, donated or lost 1 unit of blood (approximately 500 mL) within 4
weeks prior to the pretrial (screening) visit.

9. Has participated in another investigational trial within 4 weeks or 5 half-lives
whichever is greater prior to the Day 1 Dosing visit. The 4 week window will be
derived from the date of the last trial medication and / or blood collection in a
previous trial and/or AE related to trial drug to the Day 1 Dosing visit of the current
trial.

10. Is unable to refrain from or anticipates the use of any medication, including
prescription and non-prescription drugs or herbal remedies beginning approximately
2 weeks (or 5 half-lives) prior to administration of the initial dose of trial drug,
throughout the trial, until the post-trial visit. There may be certain medications that
are permitted, see Section 5.5.

11. Consumes greater than 3 glasses of alcoholic beverages (1 glass is approximately
equivalent to: beer [354 mL/12 ounces], wine [118 mL/4 ounces], or distilled spirits
[29.5 mL/1 ounce]) per day. Subjects who consume 4 glasses of alcoholic beverages
per day may be enrolled at the discretion of the investigator.

12. Consumes excessive amounts, defined as greater than 6 servings (1 serving is
approximately equivalent to 120 mg of caffeine) of coffee, tea, cola, energy-drinks, or
other caffeinated beverages per day.

13. Is an excessive smoker (i.e., more than 10 cigarettes/day) and is unwilling to restrict
smoking to <10 cigarettes per day.

14. Is currently a regular user of any illicit drugs (excluding cannabis) or has a history of
drug (including alcohol) abuse within approximately 2 years.

15. Is any concern to the investigator regarding the safe participation of the subject in the
trial or if, for any other reason; the investigator considers the subject inappropriate for
participation in the trial (e.g. prior NRTI exposure).

16. is or has an immediate family member (e.g., spouse, parent, sibling or child) who is
investigational site or sponsor staff directly involved with this trial.

5.2 Trial Treatment(s)

The treatment to be used in this trial is outlined below in Table 4.
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Table 4 Trial Treatment

Route of
Panel | Subjects | Dose/Potency | Dose Frequency Administration
A N=6 10 mg Single Dose Oral
B =6 2 mg Single Dose Oral
C N=6 30 mg Single Dose Oral
D N=6 1 mg Single Dose Oral
E N=6 0.5 mg Single Dose Oral
F N=6 0.25 mg Single Dose Oral
G N=6 30 mg Single Dose Oral

Trial treatment should begin on the day of randomization or as close as possible to the date
on which the subject is allocated/assigned.

The investigator shall take responsibility for and shall take all steps to maintain appropriate
records and ensure appropriate supply, storage, handling, distribution and usage of trial
treatments in accordance with the protocol and any applicable laws and regulations.

5.2.1 Dose Selection/Modification
5.2.1.1 Dose Selection (Preparation)

The rationale for selection of doses to be used in this trial is provided in Section 4.0 —
Background & Rationale. There are no specific calculations or evaluations required to be
performed in order to administer the proper dose to each subject.

5.2.1.2 Dose Modification (Escalation/Titration/Other)

Dose selection will be based on key safety variables including, vital signs, 12-lead ECG,
laboratory safety tests, adverse events from the previous dose levels up to at least 24 hours
(or longer depending on the compound). Pharmacokinetic and pharmacodynamic data may
be included in the dose escalation decisions. See Background & Rationale - Section 4.0.

If, as judged by the Sponsor and principal investigator, the safety and tolerability data do not
justify dose escalation, the dose will not be increased as planned. Instead, subjects may:

receive the same dose level to further explore safety and tolerability at that level;

receive a lower dose of the trial drug;

receive the same or lower dose as a divided dose; or

receive a lower dose with or without food.

Or, dosing may be stopped. Subject discontinuation criteria are outlined in Section 5.8.
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Prior to each treatment, the clinical and laboratory safety parameters from the previous dose
level will be reviewed by the principal investigator and discussed with the Sponsor to permit
a decision on whether to advance to the next higher dose level. No dose escalation will occur
without the joint agreement of the principal investigator and the Sponsor.

5.2.2 Trial Blinding/Masking

This is an open-label trial; therefore, the Sponsor, investigator and subject will know the
treatment administered.

5.3 Randomization or Allocation

Subjects will be assigned randomly according to a computer-generated allocation schedule
(Table 5).

Table 5 Sample Allocation Schedule

Subjects | Panel A | Panel B | Panel C | Panel D | Panel E | Panel F | Panel G
N=6 I0mg | 2mg | 30mg lmg | 0.5mg | 0.25mg | 30 mg

Subjects will only participate in one Panel.

5.4 Stratification
No stratification based on age, sex or other characteristics will be used in this trial.
5.5 Concomitant Medications/Vaccinations (Allowed & Prohibited)

If a subject does not discontinue all prior medications within 14 days or 5 half-lives of
starting the trial, he/she may be included in the study if the investigator can rationalize that
the specific use of a prior medication is not clinically relevant within the context of the trial.

Concurrent use of any prescription or non-prescription medication, or concurrent vaccination,
during the course of the trial (i.e., after randomization or treatment allocation) must first be
discussed between the investigator and Sponsor prior to administration, unless appropriate
medical care necessitates that therapy or vaccination should begin before the investigator and
Sponsor can consult. The subject will be allowed to continue in the trial if both the Sponsor
and the investigator agree.

Paracetamol/acetaminophen may be used for minor ailments without prior consultation with
the Sponsor Clinical Director.

5.6 Rescue Medications & Supportive Care

No rescue or supportive medications are specified to be used in this trial.
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5.7 Diet/Activity/Other Considerations
5.7.1 Diet

Subjects will fast from all food and drinks, except water, for at least 8§ hours prior to trial
drug administration (and laboratory safety tests). Subjects will fast from all food and drinks
except water between trial drug administration and the first scheduled meal. Meals and
snack(s) will be provided by the investigator at timepoints indicated in the trial flowchart.
Subjects will fast from all food and drinks except water between meals and snacks. The
caloric content and composition of meals will be the same for all subjects. After the 24-hour
postdose procedures have been completed, subsequent meals and snacks will be unrestricted
in caloric content, composition and timing.

Water will be provided during trial drug administration. Water will be restricted 1 hour prior
to and 1 hour after trial drug administration.

Instructions on whether to take MK-8591 with or without food and/or drink may be modified
during the trial based on newly available data.

5.7.2 Alcohol, Caffeine, Tobacco, Activity
5.7.2.1 Alcohol Restrictions

Subjects will refrain from consumption of alcohol 24 hours prior to the pre- and post-trial
visits and from 24 hours prior to and after trial drug administration. At all other times,
alcohol consumption is limited to no more than approximately 3 alcoholic beverages or
equivalent (1 glass is approximately equivalent to: beer [354 mL/12 ounces], wine [118 mL/4
ounces], or distilled spirits [29.5 mL/1 ounce]) per day.

5.7.2.2 Caffeine Restrictions

Subjects will refrain from consumption of caffeinated beverages from 12 hours prior to and
after trial drug administration. At all other times, caffeinated beverages or xanthine-
containing products will be limited to no more than 6 units per day amounts (>6 units: 1
unit=120 mg of caffeine).

5.7.2.3 Smoking Restrictions

Smoking should be limited to < 10 cigarettes per day and follow the smoking restrictions
defined by the CRU while on site.

5.7.2.4 Activity Restrictions

Subjects will avoid unaccustomed strenuous physical activity (i.e., weight lifting, running,
bicycling, etc.) from the pre-trial (screening) visit until the post-trial visit.
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5.7.2.5 Contraception and Pregnancy Testing
5.7.2.5.1 Contraception

Women of childbearing potential can be enrolled. However, two (2) acceptable methods of
barrier contraception must be used beginning at the pretrial visit, throughout the trial and
until 4 weeks after the last dose of trial drug in the last treatment period. Acceptable methods
of birth control are two (2) of the following: intrauterine device (IUD-with or without local
hormone release), diaphragm, spermicides, cervical cap, contraceptive sponge, and/or
condoms. Abstinence is an alternative life style and subjects practicing abstinence may be
included in the trial.

Oral contraceptives are not allowed as a method of birth control in this trial.

Subjects must be completely informed of the unknown risks of pregnancy and agree not to
become pregnant during the time they are participating in this trial.

If there is any question that a subject will not be reliable in the use of appropriate
contraceptive methods, they should not be entered into the trial.

5.7.2.5.2 Pregnancy Testing

Female subjects of childbearing potential will be tested for serum pB-human chorionic
gonadotropin (hCG) at pretrial, for urine and/or serum B-human chorionic gonadotropin
(hCQG) predose and at the last trial visit. In the case of a positive or borderline serum -hCG
pregnancy test at the pretrial visit, the subject must not enter the trial; in the case of a positive
or borderline serum B-hCG pregnancy test during the trial, the pregnancy test should be
repeated and confirmed positive. If the pregnancy has been confirmed the subject must be
discontinued from the trial immediately and the pregnancy must be reported the Sponsor as
outlined in Section 7.2.2.

5.8 Subject Withdrawal/Discontinuation Criteria

Subjects may withdraw consent at any time for any reason or be dropped from the trial at the
discretion of the investigator should any untoward effect occur. In addition, a subject may be
withdrawn by the investigator or the Sponsor if enrollment into the trial is inappropriate, the
trial plan is violated, or for administrative and/or other safety reasons. Specific details
regarding discontinuation or withdrawal procedures; including specific details regarding
withdrawal from Future Biomedical Research, are provided in Section 7.1.4 — Other
Procedures.

A subject must be discontinued from the trial for any of the following reasons:

e The subject withdraws consent.

e The subject has a medical condition or personal circumstance which, in the opinion of
the Investigator and/or Sponsor, places the subject at unnecessary risk through
continued participation in the trial or does not allow the subject to adhere to the
requirements of the protocol.
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5.8.1 Timing of Dose Administration

Subjects will receive a single dose of MK-8591. The dose will be given in the morning. The
trial treatment will be administered in the fasted state with approximately 240mL water.
Instructions on whether to take MK-8591 with or without food and/or drink may be modified
during the study based on newly available data.

5.9 Subject Replacement Strategy

If a subject discontinues from the trial, a replacement subject may be enrolled if deemed
appropriate by the investigator and Sponsor. The replacement subject will generally receive
the same treatment or treatment sequence (as appropriate) as the subject being replaced. The
replacement subject will be assigned a unique treatment/randomization number. The trial site
should contact the Sponsor for the replacement subject’s treatment/randomization number.

5.10 Beginning and End of the Trial

The overall trial begins when the first subject signs the informed consent form. The overall
trial ends when the last subject completes the last trial visit, discontinues from the trial or is
lost to follow-up (i.e. the subject is unable to be contacted by the investigator).

A trial may be paused during review of newly available preclinical/clinical safety,
pharmacokinetic, pharmacodynamic, efficacy or biologic data or other items of interest, prior
to a final decision on continuation or termination of the trial. It may be necessary to keep the
trial open for gathering/reviewing of additional supportive data to optimally complete the
objective(s) of the trial. If necessary, the appropriate amendment(s) to the protocol and/or
appropriate communication(s) will be generated. The overall trial end will then not be
identified until the Sponsor has made the decision to end the trial following this review
period. The Competent Authority(ies) and Institutional Review Board(s)/Independent Ethics
Committee(s) [IRB(s)/IEC(s)] will be appraised of the maximum duration of the trial beyond
the last subject out and the justification for keeping the trial open.

5.11 Clinical Criteria for Early Trial Termination
There are no pre-specified criteria for terminating the trial early.

A primary objective of this early Phase I trial is to identify the maximum safe and well -
tolerated dose and/or dosing regimen that achieve pharmacokinetic, pharmacodynamic and/or
biologic targets in humans based on preclinical or early clinical data. Therefore, it is possible
that trial subjects may not receive all doses specified in the protocol if this objective is
achieved at lesser dose levels in this trial. This would not be defined as early te rmination of
the trial, but rather an earlier than anticipated achievement of the trial objective(s). If a
finding (e.g., pharmacokinetic, pharmacodynamic, efficacy, biologic targets, etc.) from
another preclinical or clinical trial using the trial treatment(s), comparator(s), drug(s) of the
same class, or methodology(ies) used in this trial, results in the trial(s) or program being
stopped for non-safety reasons, this also does not meet the definition of early trial
termination.
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Early trial termination is defined as a permanent discontinuation of the trial due to
unanticipated concerns of safety to the trial subjects arising from clinical or preclinical trials
with the trial treatment(s), comparator(s), drug(s) of the same class or methodology(ies) used
in this trial.

Enrollment of the trial will be halted in the following circumstances:

1. Two (2) subjects per panel report severe adverse events with a potential causal
relationship to study drug.

2. Three (3) or more of the enrolled subjects experience the same adverse event
requiring withdrawal from the study, or the same severe adverse event assessed as
having a potential causal relationship to study drug.

3. Two (2) severe but not life threatening adverse experiences or severe clinically
significant laboratory abnormalities that are similar in nature OR one (1) severe and
life threatening adverse experience laboratory abnormality OR participant death
thought to be potentially related to the investigational product.

4. Two (2) or more of the enrolled subjects experience confirmed QTcB > 500 ms or
QTcB change from baseline >60ms in a given panel.

If one or more of the above conditions are met, enrollment will be halted and all available
safety data will be reviewed prior to making a decision about terminating the study. The
safety of subjects will be assessed on an ongoing basis, and while conditions that could
warrant early trial termination are not limited to those noted above, these criteria are meant to
pre-specify circumstances under which the trial may be terminated early.
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6.0 TRIAL FLOW CHART

Panels A, B,C,D,E, andF?

Scheduled Time

Hours Postdose

Post-
Prestudy Pre-dose | 0 |025]05| 1 | 2| 4|6 |8 |12]24]|48]|96] 120 | 144168240 336 | trial™

Administrative Procedures

Informed Consent
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Medical History
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Vital Signs (heart rate, blood pressure)®
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Vital Signs (respiratory rate, oral/tympanic
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Urine /Serum p-Human Chorionic Gonadotropin (f3- XE

hCG)®
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HIV/Hepatitis Screen

Blood for Future Biomedical Research® X
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Blood for MK-8591 PBMC Assay™° X | XXX ] X X
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Panels A,B,C,D,E,and F *

Scheduled Time
Hours Postdose
Post-
Prestudy Pre-dose | 0 [025]|05| 1 |2 | 4| 6| 8 |12|24|48|96| 120|144 | 168|240 | 336 | trial™
Urine for MK-8591 Assay® X X X
Blood for HIV RNA, viral resistance'° X X X X X| X X X X X X
CD-4 cell count X

a.  Panel C will occur after completion and review of safety, pharmacokinetic, and viral dynamic data from Panels A and B. Panel D will occur after completion and review of
safety, pharmacokinetic, and viral dynamic data from Panel C. Panels E and F will occur after completion and review of safety, pharmacokinetic and viral dynamic data from
Panels D and E, respectively.

b. Informed consent for future biomedical research samples must be obtained before the FBR sample. FBR sample for analysis should be obtained on Day 1 (or with the next
scheduled blood draw), as the last sample drawn, on randomized subjects only, if the subject agrees to participate in the FBR sub-study.

c.  The pre-dose PE may be performed within 24 hour prior to dosing.

d. Pre-dose ECG will be performed within 2 hours prior to study drug administration and will consist of 3 repeat measurements with at least 1 minute intervals between ECG
measurements. Recording may commence after the subject has remained in a semi-recumbent position for at least 10 minutes. (See Section 7.1.2 for additional details).

e. Pre-dose semi-recumbent HR and BP will be duplicate measurements obtained at least 1-2 minutes apart. Subjects should be resting in the semi-recumbent position for 10
minutes prior to obtaining HR and BP. Following duplicate measurements of the semi-recumbent HR and BP subjects assume a standing position for 2 minutes and then
orthostatic HR and BP will be obtained. See Section 7.1.2 for additional details.

f.  Standardized meals will be provided at ~4 and ~10 hours post-dose. A snack will be offered at ~ 7 and 13 hours post-dose. After the 24 hour postdose procedures have been
completed, subsequent meal and snacks will be unrestricted in terms of caloric content, composition and timing.

g. Can be conducted on admission (within 24 hours of dosing).

h. For female subjects of childbearing potential only. Urine pregnancy test can be performed at predose.

i.  For postmenopausal women only

j- Leftover plasma samples will be stored for future biomedical research at the end of the study, if the subject signs the Future Biomedical Research consent.

k. Urine samples for MK-8591 assay will be collected and archived. Urine will be collected pre-dose and during the 0-24 interval postdose.

1. For all panels blood for HIV-1 viral RNA and viral resistance may be collected up to the post-trial visit if subjects do not start ART.

m. The post-trial visit will occur approximately 21 days following administration of the study drug. Follow up for any clinical or laboratory adverse experiences should occur by
phone or in person if the post-trial visit occurs prior to 21 days following the last dose of study drug. For confirmation of viral load return to baseline, additional data from
viral load samples collected during routine follow-up visits may be transmitted to the sponsor for those patients who do not begin ART and who provide appropriate informed
consent.

n. For all panels PBMC samples may be collected up to the post-trial visit regardless of initiation of ART.

o. For blood collection at 120, 144, 168, 240, and 336 hour timepoints, a window of +/- 4 hrs is acceptable. The 504 hour sample may be collected at the post-trial visit.
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Panel G *

Scheduled Time
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Subject Identification Card

Medical History

Prior/Concomitant Medication Review
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Full Physical Examination
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Height
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Vital Signs (heart rate, blood pressure)®
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o

o

w4

w4

i

Orthostatic Vital Signs (heart rate, blood
pressure)”

i
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temperature)
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MEK-8591 Administration

Adverse Events Monitoring

b

Laboratory Procedures/Assessments

Hematology

XEe
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XE

Chemistry

X8

b el o

et s

Urine /Serum B-Human Chorionic
Gonadotropin (B-hCG)®

< el Bl b

XE&
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Serum FSH'

Urine/Blood Drug Screen

HIV/Hepatitis Screen

ol el b

Blood for Future Biomedical Research®

Pharmacokinetic/Pharmacodynamic
Evaluations

Blood for Plasma MK-8591 Assay
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Panel G *
Scheduled Time
Hours Postdose
Post-
trial®
Prestudy | Pre-dose | 0 [0.25(0.5|1[2|4]|6[8]12(24(48[96]120|144| 168 | 240 | 336 | 408 | 456 "
Blood for MK-8591 PBMC Assay™ X X | X X X | X X X X X X X
Urine for MK-8591 Assay" X X X
Blood for HIV RNA, viral resistance™ ° X X X X X| X | X X X X° X° X° X°
CD-4 cell count X X

a.  Panel G will occur after completion and review of safety, pharmacokinetic, and viral dynamic data from Panels A-D.

b. Informed consent for future biomedical research samples must be obtained before the FBR sample. FBR sample for analysis should be obtained on Day 1 (or with the next
scheduled blood draw), as the last sample drawn, on randomized subjects only, if the subject agrees to participate in the FBR sub-study.

c.  The pre-dose PE may be performed within 24 hour prior to dosing.

d. Pre-dose ECG will be performed within 2 hours prior to study drug administration and will consist of 3 repeat measurements with at least 1 minute intervals between ECG
measurements. Recording may commence after the subject has remained in a semi-recumbent position for at least 10 minutes. (See Section 7.1.2 for additional details).

e. Pre-dose semi-recumbent HR and BP will be duplicate measurements obtained at least 1-2 minutes apart. Subjects should be resting in the semi-recumbent position for 10
minutes prior to obtaining HR and BP. Following duplicate measurements of the semi-recumbent HR and BP subjects assume a standing position for 2 minutes and then
orthostatic HR and BP will be obtained. See Section 7.1.2 for additional details.

f.  Standardized meals will be provided at ~4 and ~10 hours post-dose. A snack will be offered at ~ 7 and 13 hours post-dose. After the 24 hour postdose procedures have been

completed, subsequent meal and snacks will be unrestricted in terms of caloric content, composition and timing.

Can be conducted on admission (within 24 hours of dosing).

For female subjects of childbearing potential only. Urine pregnancy test can be performed at predose.

For postmenopausal women only

Leftover plasma samples will be stored for future biomedical research at the end of the study, if the subject signs the Future Biomedical Research consent.

Urine samples for MK-8591 assay will be collected and archived. Urine will be collected pre-dose and during the 0-24 interval postdose.

The post-trial visit will occur approximately 21 days following administration of the study drug. Follow up for any clinical or laboratory adverse experiences should occur by

phone or in person if the post-trial visit occurs prior to 21 days following the last dose of study drug. For confirmation of viral load return to baseline, additional data from

viral load samples collected during routine follow-up visits may be transmitted to the sponsor for those patients who do not wish to begin ART and who provide appropriate
informed consent.

m. For blood collection at 120, 144, 168, 240, 336 and 408, and 456 hour timepoints, a window of +/- 4 hrs is acceptable. The 504 hour sample may be collected at the post-trial
visit.

n. IfHIV-1 RNA levels remain below the lower limit of detection (LLOD) at the post-trial visit (VL as determined at 456 hours postdose), subjects will withhold from ART
initiation and followed closely, additional semiweekly assessment of two measurements of VL/timepoint beyond the post-trial visit until levels go above the LLOD, at which
point ART will be initiated.

o. For HIV-1 RNA blood samples taken at 336, 408, 456, and 504 (post-trial visit) hours post dose, two samples will be taken per timepoint.
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7.0 TRIAL PROCEDURES
7.1 Trial Procedures

The Trial Flow Chart - Section 6.0 summarizes the trial procedures to be performed at each
visit. Individual trial procedures are described in detail below. It may be necessary to
perform these procedures at unscheduled time points if deemed clinically necessary by the
investigator.

Furthermore, additional evaluations/testing may be deemed necessary by the investigator and
or the Sponsor for reasons related to subject safety. In some cases, such evaluation/testing
may be potentially sensitive in nature (e.g., HIV, Hepatitis C, etc.), and thus local regulations
may require that additional informed consent be obtained from the subject. In these cases,
such evaluations/testing will be performed in accordance with those regulations.

7.1.1 Administrative Procedures
7.1.1.1 Informed Consent

The investigator or qualified designee must obtain documented consent from each potential
subject prior to participating in a clinical trial or Future Biomedical Research.

7.1.1.1.1 General Informed Consent

Consent must be documented by the subject’s dated signature on a consent form along with
the dated signature of the person conducting the consent discussion.

A copy of the signed and dated consent form should be given to the subject before
participation in the trial.

The initial informed consent form, any subsequent revised written informed consent form
and any written information provided to the subject must receive the IRB/ERC’s
approval/favorable opinion in advance of use. The subject should be informed in a timely
manner if new information becomes available that may be relevant to the subject’s
willingness to continue participation in the trial. The communication of this information will
be provided and documented via a revised consent form or addendum to the original consent
form that captures the subject’s dated signature.

Specifics about a trial and the trial population will be added to the consent form template at
the protocol level.

The informed consent will adhere to IRB/ERC requirements, applicable laws and regulations
and Sponsor requirements.
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7.1.1.1.2 Consent and Collection of Specimens for Future Biomedical Research

The investigator or qualified designee will explain the Future Biomedical Research consent
to the subject, answer all of his/her questions, and obtain written informed consent before
performing any procedure related to the Future Biomedical Research sub-trial. A copy of the
informed consent will be given to the subject.

7.1.1.2 Inclusion/Exclusion Criteria

All inclusion and exclusion criteria will be reviewed by the investigator or qualified designee
to ensure that the subject qualifies for the trial.

7.1.1.3 Subject Identification Card

All subjects will be given a Subject Identification Card identifying them as participants in a
research trial. The card will contain trial site contact information (including direct telephone
numbers) to be utilized in the event of an emergency. The investigator or qualified designee
will provide the subject with a Subject Identification Card immediately after the subject
provides written informed consent.

7.1.1.4 Medical History

A medical history will be obtained by the investigator or qualified designee.
7.1.1.5 Prior and Concomitant Medications Review

7.1.1.5.1 Prior Medications

The investigator or qualified designee will review prior medication use, including any
protocol-specified washout requirement, and record prior medication taken by the subject
within 28 days before starting the trial.

7.1.1.5.2 Concomitant Medications

The investigator or qualified designee will record medication, if any, taken by the subject
during the trial.

7.1.1.6 Assignment of Screening Number

All consented subjects will be given a unique screening number that will be used to identify
the subject for all procedures that occur prior to randomization or allocation. Each subject
will be assigned only one screening number. Screening numbers must not be re-used for
different subjects.
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7.1.1.7 Assignment of Treatment/Randomization Number

All eligible subjects will be randomly allocated and will receive a randomization number.
The randomization number identifies the subject for all procedures occurring after
randomization. Once a randomization number is assigned to a subject, it can never be re-
assigned to another subject.

A single subject cannot be assigned more than 1 randomization number.

7.1.1.8 Trial Compliance (Medication/Diet/Activity/Other)

Administration of trial medication will be witnessed by the investigator and/or trial staff.
7.1.2 Clinical Procedures/Assessments

Physical Exam:

The physical exam assessments will be defined and conducted per the site SOP.

Body Weight and Height

Body weight and height will be obtained with the patient’s shoes off, jacket or coat removed.

Body Mass Index (BMI)

BMI equals a person's weight in kilograms divided by height in meters squared.
(BMI=kg/m2).

12-Lead ECG

Special care must be taken for proper lead placement by qualified personnel. Skin should be
clean and dry prior to lead placement. Subjects may need to be shaved to ensure proper lead
placement. Female subjects may need to remove interfering undergarments.

Subjects should be resting in the semi-recumbent position for at least 10 minutes prior to
each ECG measurement. The position during ECG collection should be consistent
throughout the study.

The correction formula to be used for QTc is Bazett’s.

If repeat ECGs are required the clinical site will decide whether to leave the electrodes in
place or mark the position of the electrodes for subsequent ECGs. To mark the position of
the electrodes, 12-lead electrode sites will be marked on the skin of each subject with an
ECG skin marker pen to ensure reproducible electrode placement.
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Prior to dose, ECGs will be obtained in triplicate at least 1-2 minutes apart within 1-2 hours
prior to dosing MK-8591. The average of these measurements will be used as the baseline.
Post-dose ECG measurements will be single measurements.

If a patient demonstrates an increase in QTc¢ interval >60 msec compared with mean predose
baseline measurement, the ECG will be repeated twice within 5 minutes. The average value
of the QTc interval from the 3 ECGs will represent the value at that time point. If the
average QTc interval increase from baseline for any postdose time point is >60 msec, the
patient will continue to be monitored by repeat 12-lead ECGs every 15 minutes for at least 1
hour or until the QTc is within 60 msec of baseline. If prolongation of the QTc interval >60
msec persists, a consultation with a study cardiologist may be appropriate and the Sponsor
should be notified.

If the QTc interval is >500 msec, the Sponsor should be notified and the ECGs should be
reviewed by a cardiologist. The patient should be telemetry-monitored (until the QTc is <500
msec) or should be considered for transfer to a location where closer monitoring and
definitive care (e.g., a Cardiac or Intensive Care Unit) is available.

If the patient has unstable hemodynamics, or has any clinically significant dysrhythmias
noted on telemetry, the subject should be immediately transferred to an acute care setting for
definitive therapy.

If prolongation of the QTc is noted, concomitant medications that prolong QTc should be
held until the QTc is within 60 msec of baseline and the QTc is <500 msec.

A study cardiologist should be arranged by the Principal Investigator to be available as
needed to review ECG tracings with abnormalities.

Body Temperature

Body temperature will be measured with an oral, temporal artery, or tympanic thermometer.
The same method must be used for all measurements for each individual subject and should
be the same for all subjects.

Vital Sign Measurements (Heart Rate and Blood Pressure)

Subjects should be resting in a semi-recumbent position for at least 10 minutes prior to
having vital sign measurements obtained. Semi-recumbent signs will include heart rate (HR)
and blood pressure (BP). The correct size of the blood pressure cuff and the correct
positioning on the pateints' arm is essential to increase the accuracy of blood pressure
measurements. The same method (e.g., manual or automated) must be used for all
measurements for each individual subject and should be same for all subjects.

Prior to dosing, HR and BP will be duplicate measurements obtained at least 1-2 minutes
apart within 2 hrs of dosing MK-8591. The average of these measurements will be used as
the baseline. Post-dose vital sign measurements will be single measurements.
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Orthostatic vital signs (HR and BP) will also be obtained. Subjects should be semi-
recumbent for at least 10 minutes and then stand upright for 2 minutes prior to measurement
of orthostatic vital signs.

Subjects will continue to rest semi-recumbent from dosing until 4 hours postdose except to
stand for the measurement of orthostatic vital signs or other trial related procedure. Predose
vital signs can be obtained up to 2 hours prior to dosing.

7.1.3 Laboratory Procedures/Assessments

Details regarding specific laboratory procedures/assessments to be performed in this trial are
provided below. The total amount of blood/tissue to be drawn/collected over the course of
the trial (from pre-trial to post-trial visits), including approximate blood/tissue volumes
drawn/collected by visit and by sample type per subject can be found in Section 12.4.

7.1.3.1 Laboratory Safety Evaluations (Hematology, Chemistry and Urinalysis)

Laboratory tests for hematology, chemistry and urinalysis are specified in Table 6.
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Table 6 Laboratory Tests

47

Hematology Chemistry Urinalysis Other
Hematocrit Albumin Glucose Hepatitis B surface antigen,
Hemoglobin Alkaline phosphatase Protein Hepatitis C antibodies
Platelet count Alanine aminotransferase (ALT) | RBC HIV-1 RNA (prestudy)

Plasma for HIV genotype
(resistance testing)
WBC:total and Aspartate aminotransferase WBC Urine/blood Drug Screen
differentials (AST)
including:
Absolute
neutrophils
Absolute
Lymphocytes
Absolute
Monocytes
Absolute
Eosinophils
Absolute Basophils
Bicarbonate Microscopic exam, if Follicle Stimulating
abnormal results are Hormone (FSH)
noted
Calcium Urine / Serum B-hCG
Chloride CD4 T cell count at
screening for all Panels and
post-trial for Panel G only
Creatinine INR at screening
Glucose
Lactic Acid
Phosphorus
Potassium
Sodium

Total Bilirubin
Direct Bilirubin
Total protein
Urea

Laboratory safety tests will be performed after at least an 8-hour fast. Pre-dose laboratory
procedures can be conducted up to 24 hours prior to dosing.

7.1.3.2 Pharmacokinetic/Pharmacodynamic Evaluations

The decision as to which plasma and/or urine samples collected will be assayed for
evaluation of pharmacokinetics/pharmacodynamics will be collaboratively determined by the
Departments of Pharmacokinetics, Pharmacodynamics & Drug Metabolism and the
appropriate department within Early-Stage Development, (e.g., samples at lower doses may
not be assayed if samples at higher doses reveal undetectable drug concentrations). If
indicated, these samples may also be assayed and/or pooled for assay in an exploratory
manner for metabolites and/or additional pharmacodynamic markers.
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7.1.3.2.1 Blood Collection for Plasma MK-8591

Sample collection, storage and shipment instructions for plasma samples will be provided in
a Study Specific Procedure Manual.

7.1.3.2.2 Urine Collection for Urinary MK-8591

Sample collection, storage and shipment instructions for urine samples will be provided in a
Study Specific Procedure Manual.

7.1.3.3 Blood Collection for PBMC

Sample collection and processing for PBMC samples will be provided in a Study Specific
Procedure Manual.

7.1.3.4 Future Biomedical Research

The following specimens are to be obtained as part of Future Biomedical Research:
¢ Blood for genomics use
e Leftover main study plasma for future use

7.1.4 Other Procedures

7.1.4.1 Withdrawal/Discontinuation

The investigator or trial coordinator must notify the Sponsor when a subject has been
discontinued/withdrawn from the trial. If a subject discontinues for any reason at any time
during the course of the trial, the subject may be asked to return to the clinic (or be
contacted) for a post-trial visit (approximately 21 days after the last dose of trial drug is
given) to have the applicable procedures conducted. However, the investigator may decide
to perform the post-trial procedures at the time of discontinuation or as soon as possible after
discontinuation. If the post-trial visit occurs prior to 21 days after the last dose of trial drug
is given, the investigator should perform a follow-up phone call 21 days after the last dose of
trial drug to determine if any adverse events have occurred since the post-trial clinic visit.
Any adverse events which are present at the time of discontinuation/withdrawal should be
followed in accordance with the safety requirements outlined in Section 7.2 - Assessing and
Recording Adverse Events.
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7.1.4.1.1 Withdrawal From Future Biomedical Research

Subjects may withdraw their consent for Future Biomedical Research and have their
specimens and all derivatives destroyed. Subjects may withdraw consent at any time by
contacting the principal investigator for the main trial. If medical records for the main trial
are still available, the investigator will contact the Sponsor using the designated mailbox
& and a form will be provided by the Sponsor to
obtain appropriate information to complete specimen withdrawal. Subsequently, the
subject's specimens will be removed from the biorepository and be destroyed. A letter will
be sent from the Sponsor to the investigator confirming the destruction. It is the
responsibility of the investigator to inform the subject of completion of destruction. Any
analyses in progress at the time of request for destruction or already performed prior to the
request being received by the Sponsor will continue to be used as part of the overall research
trial data and results. No new analyses would be generated after the request is received.

In the event that the medical records for the main trial are no longer available (e.g., if the
investigator is no longer required by regulatory authorities to retain the main trial records) or
the specimens have been completely anonymized, there will no longer be a link between the
subject’s personal information and their specimens. In this situation, the request for
specimen destruction cannot be processed.

7.1.4.2 Blinding/Unblinding
This is an open label trial; there is no blinding for this trial.
7.1.4.3 Domiciling

Subjects will report to the clinical research unit (CRU) the evening prior to the scheduled day
of trial drug administration and will remain in the unit until 24 hours post-dose. At the
discretion of the investigator, subjects may be requested to remain in the CRU longer.

7.1.4.4 Calibration of Critical Equipment

The investigator or qualified designee has the responsibility to ensure that any critical device
or instrument used for a clinical evaluation/test during a clinical trial that provides important
information about inclusion/exclusion criteria and/or safety or efficacy parameters shall be
suitably calibrated and maintained to ensure that the data obtained is reliable and/or
reproducible.  Documentation of equipment calibration must be retained as source
documentation at the trial site.

Critical Equipment for this trial includes:

Vital sign and ECG machines
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7.1.5 Visit Requirements

Visit requirements are outlined in Section 6.0 - Trial Flow Chart. Specific procedure-related
details are provided above in Section 7.1 - Trial Procedures.

7.1.5.1 Screening

Approximately 4 weeks prior to randomization, potential subjects will be evaluated to
determine that they fulfill the entry requirements as set forth in Section 5.1. Screening
procedures may be repeated after consultation with the Sponsor.

7.1.5.2 Treatment Period/Vaccination Visit
7.1.5.2.1 Predose Procedures (All Panels)

Prior to each treatment, the clinical and laboratory safety parameters from the previous dose
level and previous treatment panel will be reviewed by the Investigator and the Clinical
Team and a mutual decision on whether to advance to the next higher dose level will be
made. No dose escalation will occur without agreement of the Investigator and the
SPONSOR.

Subjects will report to the CRU the day prior to the scheduled day of administration of the
study drug or time specified by the investigator. Subjects will fast from all food and drink,
except for water, for a minimum of 8 hours prior to study drug administration and prior to
obtaining samples for laboratory safety tests (refer to Section 5.7.1.1).

After the Day 1 predose procedures have been completed, subjects will be assigned a unique
randomization/allocation number associated with a specific treatment sequence as defined by
a computer-generated allocation schedule. For details on procedures, please refer to the
Study Flow Chart (Section 6.0), Procedures (Section 7.1.2) and/or corresponding appendices.

7.1.5.2.2 Treatment Procedures (All Panels)

Procedures for study drug administration and postdose procedures are listed in the Study
Flow Chart, Section 6.0 of this protocol.

Subjects will be administered a single dose of MK-8591 in the morning. The exact clock time
of dosing should be recorded.

7.1.5.3 Post-Trial
Post-trial procedures are listed in the Study Flow Chart, Section 6.0 of this protocol.

Subjects will be required to return to clinic approximately 21 days after the last dose of trial
drug for the post-trial visit. If the post-trial visit occurs less than 21 days after the last dose
of trial drug, a subsequent follow-up phone call should be made at 21 days post the last dose
of trial drug to determine if any adverse events have occurred since the post-trial clinic visit.
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7.1.5.4 Ciritical Procedures Based on Trial Objectives: Timing of Procedure

For this trial, the blood sample for viral load and the blood sample for MK-8591 PBMC are
considered the critical procedures.

At any post-dose timepoint, the blood sample for MK-8591 PBMC needs to be collected as
close to the exact timepoint as possible. All other procedures should be completed as close
to the prescribed/scheduled time as possible. Trial procedures can be performed prior or after
the prescribed/scheduled time.

The order of priority can be changed during the trial with joint agreement of the investigator
and the Sponsor Clinical Director.

Any nonscheduled procedures required for urgent evaluation of safety concerns take
precedence over all routine scheduled procedures.

7.1.5.5 Trial Design/Dosing/Procedures Modifications Permitted within Protocol
Parameters

This is a Phase I assessment of MK-8591 in humans, and the pharmacokinetic,
pharmacodynamic and safety profiles of the compound is still being elucidated. This
protocol is written with some flexibility to accommodate the inherent dynamic nature of
Phase I clinical trials. Modifications to the dose, dosing regimen and/or clinical or laboratory
procedures currently outlined below may be required to achieve the scientific goals of the
trial objectives and/or to ensure appropriate safety monitoring of the trial subjects.

As such, some alterations from the currently outlined dose and/or dosing regimen may be
permitted based on newly available data, but the maximum daily dose may not exceed those
currently outlined in the protocol.

Repeat of or decrease in the dose of the trial drug administered

Interchange of doses between panels
e Entire panel(s) may be omitted

e Instructions to take trial drug with or without food or drink may also be modified based
on newly available data

e Decrease in the length of postdose pharmacokinetic/pharmacodynamic sample collection

The pharmacokinetic/pharmacodynamic sampling scheme currently outlined in the protocol
may be modified during the trial based on newly available pharmacokinetic or
pharmacodynamic data (e.g., to obtain data closer to the time of peak plasma concentrations).
If indicated, these collected samples may also be assayed in an exploratory manner for
metabolites and/or additional pharmacodynamic markers.
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Up to additional 50 mL of blood may be drawn for safety, pharmacokinetic, and/or
pharmacodynamic analyses. The total blood volume withdrawn from any single subject will
not exceed the maximum allowable volume during his/her participation in the entire trial
(Section 12.4).

The timing of procedures for assessment of safety procedures (e.g., vital signs, ECG, safety
laboratory tests, etc.) currently outlined in the protocol may be modified during the trial
based on newly available safety, tolerability, pharmacokinetic or pharmacodynamic data
(e.g., to obtain data closer to the time of peak plasma concentrations). Additional laboratory
safety tests may be added to blood samples previously drawn to obtain additional safety
information. These changes will not increase the number of trial procedures for a given
subject during his/her participation in the entire trial.

It is understood that the current trial may employ some or none of the alterations described
above. Any alteration made to this protocol to meet the trial objectives must be detailed by
the Sponsor in a letter to the Trial File and forwarded to the investigator for retention. The
letter may be forwarded to the IRB/ERC at the discretion of the investigator.

7.2  Assessing and Recording Adverse Events

An adverse event is defined as any untoward medical occurrence in a patient or clinical
investigation subject administered a pharmaceutical product and which does not necessarily
have to have a causal relationship with this treatment. An adverse event can therefore be any
unfavourable and unintended sign (including an abnormal laboratory finding, for example),
symptom, or disease temporally associated with the use of a medicinal product or protocol -
specified procedure, whether or not considered related to the medicinal product or protocol-
specified procedure. Any worsening (i.e., any clinically significant adverse change in
frequency and/or intensity) of a preexisting condition that is temporally associated with the
use of the Sponsor’s product, is also an adverse event.

Changes resulting from normal growth and development that do not vary significantly in
frequency or severity from expected levels are not to be considered adverse events.
Examples of this may include, but are not limited to, teething, typical crying in infants and
children and onset of menses or menopause occurring at a physiologically appropriate time.

Sponsor's product includes any pharmaceutical product, biological product, device,
diagnostic agent or protocol-specified procedure, whether investigational (including placebo
or active comparator medication) or marketed, manufactured by, licensed by, provided by or
distributed by the Sponsor for human use.

Adverse events may occur during clinical trials, or as prescribed in clinical practice, from
overdose (whether accidental or intentional), from abuse and from withdrawal.

For randomized subjects only, all adverse events that occur after the consent form is signed
but before treatment allocation/randomization must be reported by investigator if they are the
result of a protocol-specified intervention, including but not limited to washout or
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discontinuation of usual therapy, diet, placebo treatment or a procedure. From the time of
treatment allocation/randomization through 21 days following cessation of treatment, all
adverse events must be reported by the investigator. Such events will be recorded at each
examination on the Adverse Event case report forms/worksheets. The reporting timeframe
for adverse events meeting any serious criteria is described in section 7.2.3.1. The
investigator will make every attempt to follow all subjects with non-serious adverse events
for outcome.

Electronic reporting procedures can be found in the Electronic Data Capture (EDC) data
entry guidelines. Paper reporting procedures can be found in the Investigator Trial File
Binder (or equivalent).

7.2.1 Definition of an Overdose for This Protocol and Reporting of Overdose to the
Sponsor

The subject has taken (accidentally or intentionally) any drug administered as part of the
protocol and exceeding the dose as prescribed by the protocol. It is up to the investigator or
the reporting physician to decide whether a dose is to be considered an overdose, in
consultation with the Sponsor.

If an adverse event(s) is associated with (“results from”) the overdose of Sponsor's product or
vaccine, the adverse event(s) is reported as a serious adverse event, even if no other
seriousness criteria are met.

If a dose of Sponsor's product or vaccine meeting the protocol definition of overdose is taken
without any associated clinical symptoms or abnormal laboratory results, the overdose is
reported as a non-serious Event of Clinical Interest (ECI), using the terminology “accidental
or intentional overdose without adverse effect.”

All reports of overdose with and without an adverse event must be reported by the
investigator within 24 hours to the Sponsor either by electronic media or paper. Electronic
reporting procedures can be found in the EDC data entry guidelines. Paper reporting
procedures can be found in the Investigator Trial File Binder (or equivalent).

7.2.2 Reporting of Pregnancy and Lactation to the Sponsor

Although pregnancy and lactation are not considered adverse events, it is the responsibility of
investigators or their designees to report any pregnancy or lactation in a subject
(spontaneously reported to them) that occurs during the trial.

Pregnancies and lactations that occur after the consent form is signed but before treatment
allocation/randomization must be reported by the investigator if they cause the subject to be
excluded from the trial, or are the result of a protocol-specified intervention, including but
not limited to washout or discontinuation of usual therapy, diet, placebo treatment or a
procedure. Pregnancies and lactations that occur from the time of treatment
allocation/randomization through 21 days following cessation of Sponsor’s product must be
reported by the investigator.  All reported pregnancies must be followed to the
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completion/termination of the pregnancy. Pregnancy outcomes of spontaneous abortion,
missed abortion, benign hydatidiform mole, blighted ovum, fetal death, intrauterine death,
miscarriage and stillbirth must be reported as serious events (Important Medical Events). If
the pregnancy continues to term, the outcome (health of infant) must also be reported.

Such events must be reported within 24 hours to the Sponsor either by electronic media or
paper. Electronic reporting procedures can be found in the EDC data entry guidelines. Paper
reporting procedures can be found in the Investigator Trial File Binder (or equivalent).

7.2.3 Immediate Reporting of Adverse Events to the Sponsor
7.2.3.1 Serious Adverse Events

A serious adverse event is any adverse event occurring at any dose or during any use of
Sponsor's product that:

Results in death;

Is life threatening;

Results in persistent or significant disability/incapacity;
Results in or prolongs an existing inpatient hospitalization;
Is a congenital anomaly/birth defect;

Is an other important medical event.

Note: In addition to the above criteria, adverse events meeting either of the below criteria,
although not serious per ICH definition, are reportable to the Sponsor in the same timeframe
as SAEs to meet certain local requirements. Therefore, these events are considered serious by
the Sponsor for collection purposes.

e Is a cancer;
e [s associated with an overdose.

Refer to Table 7 for additional details regarding each of the above criteria.

For the time period beginning when the consent form is signed until treatment
allocation/randomization, any serious adverse event, or follow up to a serious adverse event,
including death due to any cause, that occurs to any subject must be reported within 24 hours
to the Sponsor if it causes the subject to be excluded from the trial, or is the result of a
protocol-specified intervention, including but not limited to washout or discontinuation of
usual therapy, diet, placebo treatment or a procedure.

For the time period beginning at treatment allocation/randomization through 21 days
following cessation of treatment, any serious adverse event, or follow up to a serious adverse
event, including death due to any cause, whether or not related to the Sponsor's product, must
be reported within 24 hours to the Sponsor either by electronic media or paper. Electronic
reporting procedures can be found in the EDC data entry guidelines. Paper reporting
procedures can be found in the Investigator Trial File Binder (or equivalent).
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Additionally, any serious adverse event, considered by an investigator who is a qualified
physician to be related to the Sponsor's product that is brought to the attention of the
investigator at any time outside of the time period specified in the previous paragraph also
must be reported immediately to the Sponsor.

All subjects with serious adverse events must be followed up for outcome.
7.2.3.2 Events of Clinical Interest

Selected non-serious and serious adverse events are also known as Events of Clinical Interest
(ECI) and must be reported to the Sponsor.

For the time period beginning when the consent form is signed until treatment
allocation/randomization, any ECI, or follow up to an ECI, that occurs to any subject must be
reported within 24 hours to the Sponsor if it causes the subject to be excluded from the trial,
or is the result of a protocol-specified intervention, including but not limited to washout or
discontinuation of usual therapy, diet, placebo treatment or a procedure.

For the time period beginning at treatment allocation/randomization through 21 days
following cessation of treatment, any ECI, or follow up to an ECI, whether or not related to
the Sponsor’s product, must be reported within 24 hours to the Sponsor, either by electronic
media or paper. Electronic reporting procedures can be found in the EDC data entry
guidelines. Paper reporting procedures can be found in the Investigator Trial File Binder (or
equivalent).

Events of clinical interest for this trial include:

1. an overdose of Sponsor's product, as defined in Section 7.2.1 - Definition of an Overdose
for This Protocol and Reporting of Overdose to the Sponsor, that is not associated with
clinical symptoms or abnormal laboratory results.

2. an elevated AST or ALT lab value that is greater than or equal to 3X the upper limit of
normal and an elevated total bilirubin lab value that is greater than or equal to 2X the
upper limit of normal and, at the same time, an alkaline phosphatase lab value that is less
than 2X the upper limit of normal, as determined by way of protocol-specified laboratory
testing or unscheduled laboratory testing.*

*Note: These criteria are based upon available regulatory guidance documents. The
purpose of the criteria is to specify a threshold of abnormal hepatic tests that must trigger
an additional evaluation for an underlying etiology. The trial site guidance for assessment
and follow up of these criteria can be found in the Investigator Trial File Binder (or
equivalent).

It may also be appropriate to conduct additional evaluation for an underlying etiology in
the setting of abnormalities of liver blood tests including AST, ALT, bilirubin, and
alkaline phosphatase that do not meet the criteria noted above. In these cases, the decision
to proceed with additional evaluation will be made through consultation between the
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study investigators and the Sponsor Clinical Director. However, abnormalities of liver
blood tests that do not meet the criteria noted above are not ECIs for this trial).

7.2.3.3 Protocol-Specific Exceptions to Serious Adverse Event Reporting

7.2.4 Evaluating Adverse Events

An investigator who is a qualified physician will evaluate all adverse events with respect to
the elements outlined in Table 7. The investigator’s assessment of causality is required for
each adverse event. Refer to Table 7 for instructions in evaluating adverse events.
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Table 7 Evaluating Adverse Events

Maximum
Intensity

Mild awareness of sign or symptom, but easily tolerated (for pediatric trials, awareness of symptom, but easily tolerated)

Moderate discomfort enough to cause interference with usual activity (for pediatric trials, definitely acting like something is wrong)

Severe incapacitating with inability to work or do usual activity (for pediatric trials, extremely distressed or unable to do usual activities)

Seriousness

A serious adverse event (AE) is any adverse event occurring at any dose or during any use of Sponsor's product that:

TResults in death; or

1Is life threatening; or places the subject, in the view of the investigator, at immediate risk of death from the event as it occurred [Note: This does not include an
adverse event that, had it occurred in a more severe form, might have caused death.]; or

TResults in a persistent or significant disability/incapacity (substantial disruption of one’s ability to conduct normal life functions); or

tResults in or prolongs an existing inpatient hospitalization (hospitalization is defined as an inpatient admission, regardless of length of stay, even if the
hospitalization is a precautionary measure for continued observation. (Note: Hospitalization for an elective procedure to treat a pre-existing condition that has not
worsened is not a serious adverse event. A pre-existing condition is a clinical condition that is diagnosed prior to the use of a Merck product and is documented in the
patient’s medical history.); or

+1Is a congenital anomaly/birth defect (in offspring of subject taking the product regardless of time to diagnosis); or

Is a cancer (although not serious per ICH definition, is reportable to the Sponsor within 24 hours to meet certain local requirements); or

Is associated with an overdose (whether accidental or intentional). Any adverse event associated with an overdose is considered a serious adverse event for
collection purposes. An overdose that is not associated with an adverse event is considered a non-serious event of clinical interest and must be reported within 24
hours.

Other important medical events that may not result in death, not be life threatening, or not require hospitalization may be considered a serious adverse event when,
based upon appropriate medical judgment, the event may jeopardize the subject and may require medical or surgical intervention to prevent one of the outcomes listed
previously (designated above by a 7).

Duration

Record the start and stop dates of the adverse event. If less than 1 day, indicate the appropriate length of time and units

Action taken

Did the adverse event cause the Sponsor's product to be discontinued?

Relationship to
Sponsor's
Product

Did the Sponsor's product cause the adverse event? The determination of the likelihood that the Sponsor's product caused the adverse event will be provided by an
investigator who is a qualified physician. The investigator’s signed/dated initials on the source document or worksheet that supports the causality noted on the AE
form, ensures that a medically qualified assessment of causality was done. This initialed document must be retained for the required regulatory time frame. The
criteria below are intended as reference guidelines to assist the investigator in assessing the likelihood of a relationship between the test drug and the adverse event
based upon the available information

The following components are to be used to assess the relationship between the Sponsor's product and the AE; the greater the correlation with the components
and their respective elements (in number and/or intensity), the more likely the Sponsor's product caused the adverse event:

Exposure Is there evidence that the subject was actually exposed to the Sponsor's product such as: reliable history, acceptable compliance assessment (pill
count, diary, etc.), expected pharmacologic effect, or measurement of drug/metabolite in bodily specimen?

Time Course Did the AE follow in a reasonable temporal sequence from administration of the Sponsor's product?

Is the time of onset of the AE compatible with a drug-induced effect (applies to trials with investigational medicinal product)?

Likely Cause Is the AE not reasonably explained by another etiology such as underlying disease, other drug(s)/vaccine(s), or other host or environmental

factors
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Relationship The following components are to be used to assess the relationship between the Sponsor's product and the AE: (continued)
to Sponsor's Dechallenge Was the Sponsor's product discontinued or dose/exposure/frequency reduced?

Product If yes, did the AE resolve or improve?

(continued) If yes, this is a positive dechallenge. If no, this is a negative dechallenge.

(Note: This criterion is not applicable if: (1) the AE resulted in death or permanent disability; (2) the AE resolved/improved despite
continuation of the Sponsor's product; (3) the trial is a single-dose drug trial); or (4) Sponsor's product(s) is/are only used one time.)
Rechallenge Was the subject re-exposed to the Sponsor's product in this trial?

If yes, did the AE recur or worsen?

If yes, this is a positive rechallenge. If no, this is a negative rechallenge.

(Note: This criterion is not applicable if: (1) the initial AE resulted in death or permanent disability, or (2) the trial is a single-dose drug trial);
or (3) Sponsor's product(s) is/are used only one time.)
NOTE: IF A RECHALLENGE IS PLANNED FOR AN ADVERSE EVENT WHICH WAS SERIOUS AND WHICH MAY HAVE BEEN
CAUSED BY THE SPONSOR'S PRODUCT, OR IF RE-EXPOSURE TO THE SPONSOR'S PRODUCT POSES ADDITIONAL POTENTIAL
SIGNIFICANT RISK TO THE SUBJECT THEN THE RECHALLENGE MUST BE APPROVED IN ADVANCE BY THE SPONSOR
CLINICAL DIRECTOR AND THE INSTITUTIONAL REVIEW BOARD/INDEPENDENT ETHICS COMMITTEE.

Consistency Is the clinical/pathological presentation of the AE consistent with previous knowledge regarding the Sponsor's product or drug class
with Trial pharmacology or toxicology?

Treatment

Profile

The assessment of relationship will be reported on the case report forms /worksheets by an investigator who is a qualified physician according to his/her best clinical judgment, including
consideration of the above elements.

Record one of the following: Use the following scale of criteria as guidance (not all criteria must be present to be indicative of a Sponsor's product relationship).

Yes, there is a reasonable There is evidence of exposure to the Sponsor's product. The temporal sequence of the AE onset relative to the administration of the Sponsor's
possibility of Sponsor's product product is reasonable. The AE is more likely explained by the Sponsor's product than by another cause.

relationship.

No, there is not a reasonable Subject did not receive the Sponsor's product OR temporal sequence of the AE onset relative to administration of the Sponsor's product is not
possibility of Sponsor's product reasonable OR the AE is more likely explained by another cause than the Sponsor’s product. (Also entered for a subject with overdose without
relationship an associated AE.)
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7.2.5 Sponsor Responsibility for Reporting Adverse Events

All Adverse Eventswill be reported to regulatory authorities, IRB/IECs and investigators in
accordance with all applicable global laws and regulations, 1.e., per ICH Topic E6 (R1)
Guidelines for Good Clinical Practice.

8.0 STATISTICAL ANALYSIS PLAN
8.1 Statistical Analysis Plan Summary

This section contains a brief summary of the statistical analyses for this trial. Full detail 1s in
the Statistical Analysis Plan (SAP) (Section 8.2).

Statistical Methods

Primary Objective (Safety): Incidence of adverse experiences will be descriptively
summarized. Summary statistics and plots will be generated for the change from baseline
values in the vital signs, ECG parameters, and selected laboratory safety parameters for
subjects, as deemed clinically appropriate. Depending on the safety parameter, the difference
from baseline will either be computed on the original scale (raw change from baseline) or on
the log scale and back-transformed for reporting (percent change from baseline). Summary
statistics for the raw laboratory safety tests, ECGs, and/or vital signs may also be computed,
as deemed clinically appropriate.

Primary Objective (Pharmacodynamics): The logl0 plasma HIV-RNA (copies/mL)

measurements from subjects in all panels will be pooled and analyzed based on a longitudinal
data analysis model containing fixed effects for dose level, time (pre-dose, 168 hrs post-dose)
and dose level by time interaction, and a random effect for patient. The change from baseline
for each dose level at 168 hours post-baseline will be estimated from this model. A posterior
distribution for the true mean change from baseline at 168 hours will be generated for each
dose level using flat priors under a normal likelihood assumption. Historical placebo data

will be separately
ta analysis model containing fixed effects for study and
time (pre-dose, 168 hours post-dose), and a random effect for patient. The change from
baseline for placebo at 168 hours post-baseline will be estimated from this model, and a
posterior distribution for the true mean change from baseline at 168 hours will be generated
using flat priors under a normal likelihood assumption. Using the posterior distributions for
each dose level and placebo, the posterior distribution of the true mean difference between
each dose level and placebo will be generated, and the posterior probability that the true
mean difference n the logl0 plasma HIV-1 RNA reduction from baseline between MK-8591
and placebo 1s at least 0.5 logl0 copies/mL will be calculated. An 80% posterior probability
for at least one dose level that also exhibits an acceptable safety and tolerability profile will
satisfy the primary pharmacodynamics hypothesis. For each dose level, the posterior
probability that the true mean logl0 plasma HIV-1 RNA reduction from baseline is at least
0.5 log10 copies/mL will also be calculated.
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Power

Pharmacodynamic (Primary): If the true SD of the log10 reduction from baseline in plasma
HIV-RNA at 168 hours postdose is 0.4 (0.5), there is ~80% power to yield at least 80%
posterior probability if the true mean logl0 reduction is at least 1.0 log10 (1.1 logl0) with
N=6 subjects in a Panel.

8.2 Statistical Analysis Plan

The statistical analysis of the data obtained from this study will be conducted by, or under the
direct auspices of, the Clinical Pharmacology Statistics Department in collaboration with the
Pharmacokinetics, Pharmacodynamics, and Drug Metabolism (PPDM) and Clinical
Pharmacology Departments of the Sponsor.

If, after the study has begun, changes are made to the statistical analysis plan stated below,
then these deviations to the plan will be listed, along with an explanation as to why they
occurred, in the Clinical Study Report.

8.2.1 Hypotheses
Prima

At a dose that is sufficiently safe and generally well tolerated, MK-8591 has superior
antiretroviral activity compared to placebo, as measured by change from baseline in plasma
HIV-1 RNA (log;o copies/mL) at 168 hours postdose. That is, the true mean difference in the
plasma HIV-1 RNA reduction from baseline between MK-8591 and placebo is at least 0.5
log;o copies/mL.

8.2.2 Analysis Endpoints

Primary Pharmacodynamic

The primary pharmacodynamic variables in this study include plasma HIV -1 RNA pre-dose
and 4, 24, 96, 120, 144, 168, 240 and 336 hours post-dose.

Primary Safety

The primary safety endpoints in this study include all types of adverse experiences, in
addition to laboratory safety assessments, ECGs, and vital signs.

Secondary Endpoints

The secondary endpoints in this study include MK-8591 plasma and intracellular
triphosphate in PBMC AUC.168hr, Tmax> Cmax» Ci6shr, C336hr, and apparent terminal t1/2 after
administration of single oral doses following dosing on Day 1.
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8.2.3 Approaches to Analyses

The following populations are defined for the analysis and reporting of data. All subjects
will be reported, and their data analyzed, according to the treatment(s) they actually received.

All Subjects as Treated (AST) - All subjects who received at least one dose of the
investigational drug. This population will be used for assessments of safety and tolerability.

Per-Protocol (PP) — The set of data generated by the subset of subjects who comply with the
protocol sufficiently to ensure that these data will be likely to exhibit the effects of treatment,
according to the underlying scientific model. Compliance covers such considerations as
exposure to treatment, availability of measurements and absence of major protocol
violations. Major protocol violators will be identified to the extent possible prior to
unblinding by individuals responsible for data collection/compliance, and its analysis and
interpretation. Any subjects or data values excluded from analysis will be identified, along
with their reason for exclusion, mn the CSR. At the end of the study, all subjects who are
compliant with the study procedure as aforementioned and have available data from at least
one treatment will be included in the primary analysis dataset. This population will be used
for the primary PD, secondary PK and exploratory PK and PD analyses.

8.2.4 Statistical Methods
Primary (Safety)

Incidence of adverse experiences will be descriptively summarized. Summary statistics and
plots will be generated for the change from baseline values in the wvital signs, ECG
parameters, and selected laboratory safety parameters for subjects, as deemed clinically
appropriate. Depending on the safety parameter, the difference from baseline will either be
computed on the original scale (raw change from baseline) or on the log scale and back-
transformed for reporting (percent change from baseline). Summary statistics for the raw
laboratory safety tests, ECGs, and/or vital signs may also be computed, as deemed clinically
appropriate.

Primary (Pharmacodynamics)

The log10 plasma HIV-RNA (copies/mL) measurements from subjects in all panels will be
pooled and analyzed based on a longitudinal data analysis (LDA) model containing fixed
effects for dose level, time (pre-dose, 168 hrs post-dose) and dose level by time interaction,
and a random effect for patient. The response vector consists of the baseline and 168 hours
post-baseline values. Time is treated as a categorical variable so that no restriction is
imposed on the trajectory of means over time. The change from baseline for each dose
level at 168 hours post-baseline will be estimated from this model. A posterior distribution
for the true mean change from baseline at 168 hours will be generated for each dose level
using flat priors under a normal likelihood assumption. Historical placebo data from recent
studies in HIV-1 subjects

will be separately analyzed based on a
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longitudinal data analysis model containing fixed effects for study and time (pre-dose, 168
hrs post-dose), and a random effect for patient. The change from baseline for placebo at
168 hours post-baseline will be estimated from this model, and a posterior distribution for
the true mean change from baseline at 168 hours will be generated using flat priors under a
normal likelihood assumption. Using the posterior distributions for each dose level and
placebo, the posterior distribution of the true mean difference between each dose level and
placebo will be generated, and the posterior probability that the true mean difference in the
log10 plasma HIV-1 RNA reduction from baseline between MK-8507 and placebo is at
least 0.5 log10 copies/mL will be calculated. An 80% posterior probability for at least one
dose level that also exhibits an acceptable safety and tolerability profile will satisfy the
primary pharmacodynamics hypothesis. For each dose level, the posterior probability that
the true mean logl0 plasma HIV-1 RNA reduction from baseline is at least 0.5 logl0
copies/mL will also be calculated. To address the exploratory objective related to
antiretroviral activity at 336 hours post-baseline, a similar analysis will be performed using
viral load measurements at baseline and 336 hours post-baseline. Similar exploratory
analyses may be performed at timepoints earlier than 168 hours post-baseline.

Secondary (Pharmacokinetic)

MK-8591 plasma and intracellular triphosphate in PBMC pharmacokinetic parameters
Cieshr, Cssehr, AUCo.168n, and Cpax from subjects in all panels will be pooled, log-
transformed and analyzed based on a linear model containing a fixed effect for dose level.
The 95% confidence intervals for the means will be constructed on the natural log scale and
will reference the t-distribution. Exponentiating the means will yield estimates for the
population geometric means on the original scale. The posterior probability that the true
GM Cegn triphosphate in PBMC is at least 0.53 pmol/ 10° cells will be calculated for each
dose level using flat priors under a normal likelihood assumption. Data will be examined
for departures from the assumptions of the statistical model(s) as appropriate; e.g.,
heteroscedasticity, nonnormality of the error terms. Distribution-free methods may be used
if a serious departure from the assumptions of the model(s) is observed, or suitable data
transformation may be applied.

Individual values will be listed for each MK-8591 plasma and intracellular triphosphate in
PBMC PK parameter (Cigshr, C336hr, AUCo-1680r, Cmax» Tmax, and apparent terminal t1/2) by
dose level, and the following (non-model-based) descriptive statistics will be provided: N
(number of subjects with non-missing data), arithmetic mean, standard deviation, arithmetic
percent CV (calculated as 100 x standard deviation/arithmetic mean), median, minimum,
maximum, geometric mean, and geometric percent CV (calculated as 100 x sqrt(exp(sz) -
1), where s” is the observed variance on the natural log-scale).
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Secondary and Exploratory (Pharmacokinetic/Pharmacodynamic)

The pharmacokinetic-pharmacodynamic and dose-pharmacodynamic association of MK-
8591will be explored. Graphs to visualize the association of the reduction in logl0 plasma
HIV-1 RNA levels with various plasma and intracellular triphosphate in PBMC parameters
(e.g., Cieshrs C336nr, AUCo.168nr, and Cpax) and dose will be generated. Exploratory linear
and/or non-linear model fits may be considered, as appropriate. Exposure levels and doses
that result in various proportions of the population (e.g., 80%, 90%) that have at least 0.5
log10 reduction from baseline in plasma HIV-1 RNA levels with high confidence may be
estimated.

The duration of antiretroviral suppression after a single dose of 30 mg MK -8591 in Panel G
will be evaluated with individual plots across time.

8.2.5 Multiplicity

Since there is only one primary pharmacodynamic hypothesis, no multiplicity adjustment will
be made.

8.2.6 Power

Pharmacodynamic (Primary): If the true SD of the log10 reduction from baseline in plasma
HIV-RNA at 168 hours postdose is 0.4 (0.5), there is ~80% power to yield at least 80%
posterior probability if the true mean logl0 reduction is at least 1.0 logl0 (1.1 logl0) with
N=6 subjects in a Panel.

9.0 LABELING, PACKAGING, STORAGE AND RETURN OF CLINICAL
SUPPLIES

9.1 Investigational Product

The investigator shall take responsibility for and shall take all steps to maintain appropriate
records and ensure appropriate supply, storage, handling, distribution and usage of
investigational product in accordance with the protocol and any applicable laws and
regulations.

Clinical Supplies will be provided by the Sponsor as summarized in Table 8.
Clinical supplies will be packaged to support enrollment and replacement subjects as

required. When a replacement subject is required, the Sponsor or designee needs to be
contacted prior to dosing the replacement supplies.
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Table 8 Product Descriptions

Product Name & Potency Dosage Form
MK-8591 Img Capsule
MK-8591 10mg Capsule
MK-8591 100mg Capsule

MK-8591 0.25 mg Capsule

Note: Sponsor may provide MK-8591 0.25mg capsule for dose selection
flexibility, if it is required.

Additionally, ART that is initiated during the study will be sourced locally by
the clinical site.

9.2 Packaging and Labeling Information

Clinical supplies will be affixed with a clinical label in accordance with regulatory
requirements.

Subjects will receive open label supply. No kitting is required.
9.3 Clinical Supplies Disclosure

This trial is open-label; therefore, the subject, the trial site personnel, the Sponsor and/or
designee are not blinded. Treatment name and strength (name, strength or potency) is
included in the label text; random code/disclosure envelopes or lists are not provided.

9.4 Storage and Handling Requirements

Clinical supplies must be stored in a secure, limited-access location under the storage
conditions specified on the label.

Receipt and dispensing of trial medication must be recorded by an authorized person at the
trial site.

Clinical supplies may not be used for any purpose other than that stated in the protocol.
9.5 Returns and Reconciliation

The investigator is responsible for keeping accurate records of the clinical supplies received
from the Sponsor or designee, the amount dispensed to and returned by the subjects and the
amount remaining at the conclusion of the trial. For all trial sites, the local country Sponsor
personnel or designee will provide appropriate documentation that must be completed for
drug accountability and return, or local discard and destruction if appropriate. Where local
discard and destruction is appropriate, the investigator is responsible for ensuring that a local
discard/destruction procedure is documented.
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10.0 ADMINISTRATIVE AND REGULATORY DETAILS
10.1 Confidentiality
10.1.1 Confidentiality of Data

By signing this protocol, the investigator affirms to the Sponsor that information furnished to
the investigator by the Sponsor will be maintained in confidence, and such information will
be divulged to the institutional review board, ethics review committee (IRB/ERC) or similar
or expert committee; affiliated institution and employees, only under an appropriate
understanding of confidentiality with such board or committee, affiliated institution and
employees. Data generated by this trial will be considered confidential by the investigator,
except to the extent that it is included in a publication as provided in the Publications section
of this protocol.

10.1.2 Confidentiality of Subject Records

By signing this protocol, the investigator agrees that the Sponsor (or Sponsor representative),
IRB/ERC, or regulatory authority representatives may consult and/or copy trial documents in
order to verify worksheet/case report form data. By signing the consent form, the subject
agrees to this process. If trial documents will be photocopied during the process of verifying
worksheet/case report form information, the subject will be identified by unique code only;
full names/initials will be masked prior to transmission to the Sponsor.

By signing this protocol, the investigator agrees to treat all subject data used and disclosed in
connection with this trial in accordance with all applicable privacy laws, rules and
regulations.

10.1.3 Confidentiality of Investigator Information

By signing this protocol, the investigator recognizes that certain personal identifying
information with respect to the investigator, and all subinvestigators and trial site personnel,
may be used and disclosed for trial management purposes, as part of a regulatory
submissions, and as required by law. This information may include:

1. name, address, telephone number and e-mail address;

2. hospital or clinic address and telephone number;

3. curriculum vitae or other summary of qualifications and credentials; and
4. other professional documentation.

Consistent with the purposes described above, this information may be transmitted to the
Sponsor, and subsidiaries, affiliates and agents of the Sponsor, in your country and other
countries, including countries that do not have laws protecting such information.
Additionally, the investigator’s name and business contact information may be included
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when reporting certain serious adverse events to regulatory authorities or to other
investigators. By signing this protocol, the investigator expressly consents to these uses and
disclosures.

If this is a multicenter trial, in order to facilitate contact between investigators, the Sponsor
may share an investigator’s name and contact information with other participating
investigators upon request.

10.1.4 Confidentiality of IRB/IEC Information

The Sponsor is required to record the name and address of each IRB/IEC member that
reviews and approves this trial. The Sponsor is also required to document that each IRB/IEC
meets regulatory and ICH GCP requirements by requesting and maintaining records of the
names and qualifications of the IRB/IEC members and to make these records available for
regulatory agency review upon request by those agencies.

10.2 Compliance with Financial Disclosure Requirements

Financial Disclosure requirements are outlined in the US Food and Drug Administration
Regulations, Financial Disclosure by Clinical Investigators (21 CFR Part 54). It is the
Sponsor's responsibility to determine, based on these regulations, whether a request for
Financial Disclosure information is required. It is the investigator's/subinvestigator's
responsibility to comply with any such request.

The investigator/subinvestigator(s) agree, if requested by the Sponsor in accordance with 21
CFR Part 54, to provide his/her financial interests in and/or arrangements with the Sponsor to
allow for the submission of complete and accurate certification and disclosure statements.
The investigator/subinvestigator(s) further agree to provide this information on a
Certification/Disclosure Form, commonly known as a financial disclosure form, provided by
the Sponsor or through a secure password-protected electronic portal provided by the
Sponsor. The investigator/subinvestigator(s) also consent to the transmission of this
information to the Sponsor in the United States for these purposes. This may involve the
transmission of information to countries that do not have laws protecting personal data.

10.3 Compliance with Law, Audit and Debarment

By signing this protocol, the investigator agrees to conduct the trial in an efficient and
diligent manner and in conformance with this protocol; generally accepted standards of Good
Clinical Practice (e.g., International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human Use Good Clinical Practice:
Consolidated Guideline and other generally accepted standards of good clinical practice); and
all applicable federal, state and local laws, rules and regulations relating to the conduct of the
clinical trial.

The Code of Conduct, a collection of goals and considerations that govern the ethical and
scientific conduct of clinical investigations sponsored by Merck, is provided in Section 12.1 -
Merck Code of Conduct for Clinical Trials.
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The investigator also agrees to allow monitoring, audits, IRB/ERC review and regulatory
authority inspection of trial-related documents and procedures and provide for direct access
to all trial-related source data and documents.

The investigator agrees not to seek reimbursement from subjects, their insurance providers or
from government programs for procedures included as part of the trial reimbursed to the
investigator by the Sponsor.

The investigator shall prepare and maintain complete and accurate trial documentation in
compliance with Good Clinical Practice standards and applicable federal, state and local
laws, rules and regulations; and, for each subject participating in the trial, provide all data,
and, upon completion or termination of the clinical trial, submit any other reports to the
Sponsor as required by this protocol or as otherwise required pursuant to any agreement with
the Sponsor.

Trial documentation will be promptly and fully disclosed to the Sponsor by the investigator
upon request and also shall be made available at the trial site upon request for inspection,
copying, review and audit at reasonable times by representatives of the Sponsor or any
regulatory authorities. The investigator agrees to promptly take any reasonable steps that are
requested by the Sponsor as a result of an audit to cure deficiencies in the trial documentation
and worksheets/case report forms.

The investigator must maintain copies of all documentation and records relating to the
conduct of the trial in compliance with all applicable legal and regulatory requirements. This
documentation includes, but is not limited to, the protocol, worksheets/case report forms,
advertising for subject participation, adverse event reports, subject source data,
correspondence with regulatory authorities and IRBs/ERCs, consent forms, investigator’s
curricula vitae, monitor visit logs, laboratory reference ranges, laboratory certification or
quality control procedures and laboratory director curriculum vitae. By signing this protocol,
the investigator agrees that documentation shall be retained until at least 2 years after the last
approval of a marketing application in an ICH region or until there are no pending or
contemplated marketing applications in an ICH region or until at least 2 years have elapsed
since the formal discontinuation of clinical development of the investigational product.
Because the clinical development and marketing application process is variable, it is
anticipated that the retention period can be up to 15 years or longer after protocol database
lock. The Sponsor will determine the minimum retention period and notify the investigator
when documents may be destroyed. The Sponsor will determine the minimum retention
period and upon request, will provide guidance to the investigator when documents no longer
need to be retained. The sponsor also recognizes that documents may need to be retained for
a longer period if required by local regulatory requirements. All trial documents shall be
made available if required by relevant regulatory authorities. The investigator must consult
with and obtain written approval by the Sponsor prior to destroying trial and/or subject files.

ICH Good Clinical Practice guidelines recommend that the investigator inform the subject’s
primary physician about the subject’s participation in the trial if the subject has a primary
physician and if the subject agrees to the primary physician being informed.
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The investigator will promptly inform the Sponsor of any regulatory authority inspection
conducted for this trial.

Persons debarred from conducting or working on clinical trials by any court or regulatory
authority will not be allowed to conduct or work on this Sponsor’s trials. The investigator
will immediately disclose in writing to the Sponsor if any person who is involved in
conducting the trial is debarred or if any proceeding for debarment is pending or, to the best
of the investigator’s knowledge, threatened.

In the event the Sponsor prematurely terminates a particular trial site, the Sponsor will
promptly notify that trial site’s IRB/IEC.

According to European legislation, a Sponsor must designate an overall coordinating
investigator for a multi-center trial (including multinational). When more than one trial site
is open in an EU country, Merck, as the Sponsor, will designate, per country, a national
principal coordinator (Protocol CI), responsible for coordinating the work of the principal
investigators at the different trial sites in that Member State, according to national
regulations. For a single-center trial, the Protocol CI is the principal investigator. In
addition, the Sponsor must designate a principal or coordinating investigator to review the
trial report that summarizes the trial results and confirm that, to the best of his/her
knowledge, the report accurately describes the conduct and results of the trial [Clinical Study
Report (CSR) CI]. The Sponsor may consider one or more factors in the selection of the
individual to serve as the Protocol CI and or CSR CI (e.g., availability of the CI during the
anticipated review process, thorough understanding of clinical trial methods, appropriate
enrollment of subject cohort, timely achievement of trial milestones). The Protocol CI must
be a participating trial investigator.

10.4 Compliance with Trial Registration and Results Posting Requirements

Under the terms of the Food and Drug Administration Modernization Act (FDAMA) and the
Food and Drug Administration Amendments Act (FDAAA), the Sponsor of the trial is solely
responsible for determining whether the trial and its results are subject to the requirements
for submission to the Clinical Trials Data Bank, http://www.clinicaltrials.gov. Merck, as
Sponsor of this trial, will review this protocol and submit the information necessary to fulfill
these requirements. Merck entries are not limited to FDAMA/FDAAA mandated trials.
Information posted will allow subjects to identify potentially appropriate trials for their
disease conditions and pursue participation by calling a central contact number for further
information on appropriate trial locations and trial site contact information.

By signing this protocol, the investigator acknowledges that the statutory obligations under
FDAMA/FDAAA are that of the Sponsor and agrees not to submit any in formation about this
trial or its results to the Clinical Trials Data Bank.
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10.5 Quality Management System

By signing this protocol, the Sponsor agrees to be responsible for implementing and
maintaining a quality management system with written development procedures and
functional area standard operating procedures (SOPs) to ensure that trials are conducted and
data are generated, documented, and reported in compliance with the protocol, accepted
standards of Good Clinical Practice, and all applicable federal, state, and local laws, rules and
regulations relating to the conduct of the clinical trial.

10.6 Data Management

The investigator or qualified designee is responsible for recording and verifying the accuracy
of subject data. By signing this protocol, the investigator acknowledges that his/her
electronic signature is the legally binding equivalent of a written signature. By entering
his/her electronic signature, the investigator confirms that all recorded data have been
verified as accurate.

Detailed information regarding Data Management procedures for this protocol will be
provided separately.

10.7 Publications

This trial is intended for publication, even if terminated prematurely. Publication may include
any or all of the following: posting of a synopsis online, abstract and/or presentation at a
scientific conference, or publication of a full manuscript. The Sponsor will work with the
authors to submit a manuscript describing trial results within 12 months after the last data
become available, which may take up to several months after the last subject visit in some
cases such as vaccine trials. However, manuscript submission timelines may be extended on
OTC trials. For trials intended for pediatric-related regulatory filings, the investigator agrees
to delay publication of the trial results until the Sponsor notifies the investigator that all
relevant regulatory authority decisions on the trial drug have been made with regard to
pediatric-related regulatory filings. Merck will post a synopsis of trial results for approved
products on www.clinicaltrials.gov by 12 months after the last subject's last visit for the
primary outcome, 12 months after the decision to discontinue development, or product
marketing (dispensed, administered, delivered or promoted), whichever is later.

These timelines may be extended for products that are not yet marketed, if additional time is
needed for analysis, to protect intellectual property, or to comply with confidentiality
agreements with other parties. Authors of the primary results manuscript will be provided
the complete results from the Clinical Study Report, subject to the confidentiality agreement.
When a manuscript is submitted to a biomedical journal, the Sponsor's policy is to also
include the protocol and statistical analysis plan to facilitate the peer and editorial review of
the manuscript. If the manuscript is subsequently accepted for publication, the Sponsor will
allow the journal, if it so desires, to post on its website the key sections of the protocol that
are relevant to evaluating the trial, specifically those sections describing the trial objectives
and hypotheses, the subject inclusion and exclusion criteria, the trial design and procedures,
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the efficacy and safety measures, the statistical analysis plan, and any amendments relating to
those sections. The Sponsor reserves the right to redact proprietary information.

For multicenter trials, subsequent to the multicenter publication (or after public disclosure of
the results online at www.clinicaltrials.gov if a multicenter manuscript is not planned), an
investigator and his/her colleagues may publish their data independently. In most cases,
publication of individual trial site data does not add value to complete multicenter results,
due to statistical concerns. In rare cases, publication of single trial site data prior to the main
paper may be of value. Limitations of single trial site observations in a multicenter trial
should always be described in such a manuscript.

Authorship credit should be based on 1) substantial contributions to conception and design,
or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising
it critically for important intellectual content; and 3) final approval of the version to be
published. Authors must meet conditions 1, 2 and 3. Significant contributions to trial
execution may also be taken into account to determine authorship, provided that
contributions have also been made to all three of the preceding authorship criteria. Although
publication planning may begin before conducting the trial, final decisions on authorship and
the order of authors’ names will be made based on participation and actual contributions to
the trial and writing, as discussed above. The first author is responsible for defending the
integrity of the data, method(s) of data analysis and the scientific content of the manuscript.

The Sponsor must have the opportunity to review all proposed abstracts, manuscripts or
presentations regarding this trial 45 days prior to submission for publication/presentation.
Any information identified by the Sponsor as confidential must be deleted prior to
submission; this confidentiality does not include efficacy and safety results. Sponsor review
can be expedited to meet publication timelines.

11.0 LIST OF REFERENCES

No references listed.
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12.0 APPENDICES

12.1

Merck Code of Conduct for Clinical Trials

Merck*
Code of Conduct for Clinical Trials

1. Introduction

A. Purpose

Merck, through its subsidiaries, conducts clinical trials worldwide to evaluate the safety and effectiveness of our
products. As such, we are committed to designing, implementing, conducting, analyzing and reporting these trials in
compliance with the highest ethical and scientific standards. Protection of subject safety is the overriding concern in
the design of clinical trials. In all cases, Merck clinical trials will be conducted in compliance with local and/or
national regulations and in accordance with the ethical principles that have their origin in the Declaration of Helsinki.

B. Scope

Such standards shall be endorsed for all clinical interventional investigations sponsored by Merck irrespective of the
party (parties) employed for their execution (e.g., contract research organizations, collaborative research efforts). This
Code is not intended to apply to trials which are observational in nature, or which are retrospective. Further, this Code
does not apply to investigator-initiated trials which are not under the control of Merck.

II. Scientific Issues

A. Trial Conduct

1. Trial Design

Except for pilot or estimation trials, clinical trial protocols will be hypothesis-driven to assess safety, efficacy
and/or pharmacokinetic or pharmacodynamic indices of Merck or comparator products. Alternatively, Merck may
conduct outcomes research trials, trials to assess or validate various endpoint measures, or trials to determine
subject preferences, etc.

The design (i.e., subject population, duration, statistical power) must be adequate to address the specific purpose
of the trial. Research subjects must meet protocol entry criteria to be enrolled in the trial.

. _Site Selection

Merck selects investigative sites based on medical expertise, access to appropriate subjects, adequacy of facilities
and staff, previous performance in Merck trials, as well as budgetary considerations. Prior to trial initiation, sites
are evaluated by Merck personnel to assess the ability to successfully conduct the trial.

. _Site Monitoring/Scientific Integrity

Trial sites are monitored to assess compliance with the trial protocol and general principles of Good Clinical
Practice. Merck reviews clinical data for accuracy, completeness and consistency. Data are verified versus source
documentation according to standard operating procedures. Per Merck policies and procedures, if fraud,
misconduct or serious GCP-non-Compliance are suspected, the issues are promptly investigated. When necessary,
the clinical site will be closed, the responsible regulatory authorities and ethics review committees notified and
data disclosed accordingly.

B. Publication and Authorship

To the extent scientifically appropriate, Merck seeks to publish the results of trials it conducts. Some early phase or
pilot trials are intended to be hypothesis-generating rather than hypothesis testing. In such cases, publication of
results may not be appropriate since the trial may be underpowered and the analyses complicated by statistical issues
of multiplicity.

Merck’s policy on authorship is consistent with the requirements outlined in the ICH-Good Clinical Practice
guidelines. In summary, authorship should reflect significant contribution to the design and conduct of the trial,
performance or interpretation of the analysis, and/or writing of the manuscript. All named authors must be able to
defend the trial results and conclusions. Merck funding of a trial will be acknowledged in publications.
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II1. Subject Protection
A. IRB/ERC review

All clinical trials will be reviewed and approved by an independent IRB/ERC before being initiated at each site.
Significant changes or revisions to the protocol will be approved by the IRB/ERC prior to implementation, except that
changes required urgently to protect subject safety and well-being may be enacted in anticipation of IRB/ERC
approval. For each site, the IRB/ERC and Merck will approve the subject informed consent form.

B. Safety

The guiding principle in decision-making in clinical trials is that subject welfare is of primary importance. Potential
subjects will be informed of the risks and benefits of, as well as alternatives to, trial participation. At a minimum, trial
designs will take into account the local standard of care. Subjects are never denied access to appropriate medical care
based on participation in a Merck clinical trial.

All participation in Merck clinical trials is voluntary. Subjects are enrolled only after providing informed consent for
participation. Subjects may withdraw from a Merck trial at any time, without any influence on their access to, or
receipt of, medical care that may otherwise be available to them.

C. Confidentiality

Merck is committed to safeguarding subject confidentiality, to the greatest extent possible. Unless required by law,
only the investigator, sponsor (or representative) and/or regulatory authorities will have access to confidential medical
records that might identify the research subject by name.

D. Genomic Research

Genomic Research will only be conducted in accordance with informed consent and/or as specifically authorized by
an Ethics Committee.

IV. Financial Considerations

A. Payments to Investigators

Clinical trials are time- and labor-intensive. It is Merck’s policy to compensate investigators (or the sponsoring
institution) in a fair manner for the work performed in support of Merck trials. Merck does not pay incentives to
enroll subjects in its trials. However, when enrollment is particularly challenging, additional payments may be made
to compensate for the time spent in extra recruiting efforts.

Merck does not pay for subject referrals. However, Merck may compensate referring physicians for time spent on
chart review to identify potentially eligible subjects.

B. Clinical Research Funding

Informed consent forms will disclose that the trial is sponsored by Merck, and that the investigator or sponsoring
institution is being paid or provided a grant for performing the trial. However, the local IRB/ERC may wish to alter
the wording of the disclosure statement to be consistent with financial practices at that institution. As noted above,
publications resulting from Merck trials will indicate Merck as a source of funding.

C. Funding for Travel and Other Requests

Funding of travel by investigators and support staff (e.g., to scientific meetings, investigator meetings, etc.) will be
consistent with local guidelines and practices including, in the U.S., those established by the American Medical
Association (AMA).

V. Investigator Commitment

Investigators will be expected to review Merck’s Code of Conduct as an appendix to the trial protocol, and in signing
the protocol, agree to support these ethical and scientific standards.

* In this document, "Merck" refers to Merck Sharp & Dohme Corp. and Schering Corporation, each of which is a
subsidiary of Merck & Co., Inc. Merck is known as MSD outside of the United States and Canada. As warranted by
context, Merck also includes affiliates and subsidiaries of Merck & Co., Inc."
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12.2 Collection and Management of Specimens for Future Biomedical Research

1. Definitions

a. Biomarker: A biological molecule found in blood, other body fluids, or tissues that is
a sign of a normal or abnormal process or of a condition or disease. A biomarker may
be used to see how well the body responds to a treatment for a disease or condition. '

b. Pharmacogenomics: The investigation of variations of DNA and RNA characteristics
as related to drug/vaccine response.2

c. Pharmacogenetics: A subset of pharmacogenomics, pharmacogenetics is the
influence of variations in DNA sequence on drug/vaccine response.2

d. DNA: Deoxyribonucleic acid.
e. RNA: Ribonucleic acid.
2. Scope of Future Biomedical Research

The DNA and leftover plasma specimen(s) collected in the current trial will be used to
study various causes for how subjects may respond to a drug/vaccine. The DNA and
leftover plasma specimen(s) will be stored to provide a resource for future trials
conducted by Merck focused on the study of biomarkers responsible for how a
drug/vaccine enters and is removed by the body, how a drug/vaccine works, other
pathways a drug/vaccine may interact with, or other aspects of disease. The specimen(s)
may be used for future assay development and/or drug/vaccine development.

It is now well recognized that information obtained from studying and testing clinical
specimens offers unique opportunities to enhance our understanding of how individuals
respond to drugs/vaccines, enhance our understanding of human disease and ultimately
improve public health through development of novel treatments targeted to populations
with the greatest need. All specimens will be used by Merck or designees and research
will be monitored and reviewed by a committee of our scientists and clinicians.

3. Summary of Procedures for Future Biomedical Research
a. Subjects for Enrollment

All subjects enrolled in the clinical trial will be considered for enrollment in the
Future Biomedical Research sub-trial.

b. Informed Consent

Informed consent for specimens (i.e., DNA, RNA, protein, etc.) will be obtained
during screening for protocol enrollment from all subjects, at a trial visit by the
investigator or his or her designate. Informed consent for Future Biomedical
Research should be presented to the subjects on Visit 1. If delayed, present consent at
next possible Subject Visit. Informed consent must be obtained prior to collection of
all Future Biomedical Research specimens. Consent forms signed by the subject will
be kept at the clinical trial site under secure storage for regulatory reasons.
Information contained on the consent form alone cannot be traced to any specimens,
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test results, or medical information once the specimens have been rendered de-
identified.

A template of each trial site’s approved informed consent will be stored in the
Sponsor’s clinical document repository. Each consent will be assessed for
appropriate specimen permissions.

Each informed consent approved by an ethics committee is assigned a unique tracking
number. The tracking number on this document will be used to assign specimen
permissions for each specimen into the Entrusted Keyholder’s Specimen Database.

c. eCRF Documentation for Future Biomedical Research Specimens

Documentation of both consent and acquisition of Future Biomedical Research
specimens will be captured in the electronic Case Report Forms (eCRFs).
Reconciliation of both forms will be performed to assure that only appropriately-
consented specimens are used for this sub-trial's research purposes. Any specimens
for which such an informed consent cannot be verified will be destroyed.

d. Future Biomedical Research Specimen Collections

Blood specimens for DNA or RNA isolation will usually be obtained at a time when
the subject is having blood drawn for other trial purposes. Specimens like tissue and
bone marrow will usually be obtained at a time when the subject is having such a
procedure for clinical purposes.

Specimens will be collected and sent to the laboratory designated for the trial where
they will be processed (e.g., DNA or RNA extraction, etc) following the Merck
approved policies and procedures for specimen handling and preparation.

If specimens are collected for a specific genotype or expression analysis as an
objective to the main trial, this analysis is detailed in the main body of this protocol
(Section 8.0 — Statistical Analysis Plan). These specimens will be processed,
analyzed, and the remainder of the specimen will be destroyed. The results of these
analyses will be reported along with the other trial results. A separate specimen will
be obtained from properly-consented subjects in this protocol for storage in the
biorepository for Future Biomedical Research.

4. Confidential Subject Information for Future Biomedical Research

In order to optimize the research that can be conducted with Future Biomedical Research
specimens, it is critical to link subject' clinical information with future test results. In fact
little or no research can be conducted without connecting the clinical trial data to the
specimen. The clinical data allow specific analyses to be conducted. Knowing subject
characteristics like gender, age, medical history and treatment outcomes are critical to
understanding clinical context of analytical results.

To maintain privacy of information collected from specimens obtained for Future
Biomedical Research, Merck has developed secure policies and procedures. All
specimens will be de-identified as described below.
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At the clinical trial site, unique codes will be placed on the Future Biomedical Research
specimens for transfer to the storage facility. This first code is a random number which
does not contain any personally identifying information embedded within it. The link (or
key) between subject identifiers and this first unique code will be held at the trial site. No
personal identifiers will appear on the specimen tube.

This first code will be replaced with a second code at a Merck designated storage/lab
facility. The second code is linked to the first code via a second key. The specimen is
now double coded. Specimens with the second code are sometimes referred to as de-
identified specimens. The use of the second code provides additional confidentiality and
privacy protection for subjects over the use of a single code. Access to both keys would
be needed to link any data or specimens back to the subject's identification.

The second code is stored separately from the first code and all associated personal
specimen identifiers. A secure link, the second key, will be utilized to match the second
code to the first code to allow clinical information collected during the course of the trial
to be associated with the specimen. This second key will be transferred under secure
procedures by the Merck designated facility to an Entrusted Keyholder at Merck. The
second code will be logged into the primary biorepository database at Merck and, in this
database, this identifier will not have identifying demographic data or identifying clinical
information (i.e., race, sex, age, diagnosis, lab values) associated with it. The specimen
will be stored in a designated biorepository site with secure policies and procedures for
specimen storage and usage.

The second key can be utilized to reconstruct the link between the results of future
biomedical research and the clinical information, at the time of analysis. This linkage
would not be possible for the scientist conducting the analysis, but can only be done by
the Merck Entrusted Keyholder under strict security policies and procedures. The Merck
Entrusted Keyholder will link the information and then issue a de-identified data set for
analysis. The only other circumstance by which future biomedical research data would
be directly linked to the full clinical data set would be those situations mandated by
regulatory authorities (e.g., EMEA, FDA), whereby this information would be directly
transferred to the regulatory authority.

5. Biorepository Specimen Usage

Specimens obtained for the Merck Biorepository will be used for analyses using good
scientific practices. However, exploratory analyses will not be conducted under the
highly validated conditions usually associated with regulatory approval of diagnostics.
The scope of research performed on these specimens is limited to the investigation of the
variability in biomarkers that may correlate with a clinical phenotype in subjects.

Analyses utilizing the Future Biomedical Research specimens may be performed by
Merck, or an additional third party (e.g., a university investigator) designated by Merck.
The investigator conducting the analysis will be provided with double coded specimens.
Re-association of analysis results with corresponding clinical data will only be conducted
by the Merck Entrusted Keyholder. Any contracted third party analyses will conform to
the specific scope of analysis outlined in this sub-trial. Future Biomedical Research
specimens remaining with the third party after the specific analysis is performed will be
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returned to the sponsor or destroyed and documentation of destruction will be reported to
Merck.

6. Withdrawal From Future Biomedical Research

Subjects may withdraw their consent for Future Biomedical Research and have their
specimens and all derivatives destroyed. Subjects may withdraw consent at any time by
contacting the principal investigator for the main trial. If medical records for the main
trial are still available, the investigator will contact Merck using the designated mailbox
& and a form will be provided by Merck to
obtain appropriate information to complete specimen withdrawal. Subsequently, the
subject's specimens will be removed from the biorepository and be destroyed. A letter
will be sent from Merck to the investigator confirming the destruction. It is the
responsibility of the investigator to inform the subject of completion of destruction. Any
analyses in progress at the time of request for destruction or already performed prior to
the request being received by the Sponsor will continue to be used as part of the overall
research trial data and results. No new analyses would be generated after the request is
received.

In the event that the medical records for the main trial are no longer available (e.g., if the
investigator is no longer required by regulatory authorities to retain the main trial
records) or the specimens have been completely anonymized, there will no longer be a
link between the subject’s personal information and their specimens. In this situation, the
request for specimen destruction can not be processed.

7. Retention of Specimens

Future Biomedical Research specimens will be stored in the biorepository for potential
analysis for up to 20 years from acquisition. Specimens may be stored for longer if a
regulatory or governmental authority has active questions that are being answered. In
this special circumstance, specimens will be stored until these questions have been
adequately addressed.

Specimens from the trial site will be shipped to a central laboratory and then shipped to
the Merck designated biorepository. The specimens will be stored under strict
supervision in a limited access facility which operates to assure the integrity of the
specimens. Specimens will be destroyed according to Merck policies and procedures and
this destruction will be documented in the biorepository database.

8. Data Security

Separate databases for specimen information and for results from the Future Biomedical
Research sub-trial will be maintained by Merck. This is done to separate the future
exploratory test results (which include genetic data) from the clinical trial database
thereby maintaining a separation of subject number and these results. The separate
databases are accessible only to the authorized Sponsor and the designated trial
administrator research personnel and/or collaborators. Database user authentication is
highly secure, and is accomplished using network security policies and practices based in
international standards (e.g., ISO17799) to protect against unauthorized access. The
Merck Entrusted Keyholder maintains control over access to all specimen data. These
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10.

11.

data are collected for future biomedical research purposes only as specified in this sub-
trial will not be used for any other purpose.

Reporting of Future Biomedical Research Data to Subjects

There is no definitive requirement in either authoritative ethical guidelines or in relevant
laws/regulations globally that research results have to be, in all circumstances, returned to
the trial participant. Some guidelines advocate a proactive return of data in certain
instances. No information obtained from exploratory laboratory studies will be reported
to the subject or family, and this information will not be entered into the clinical database
maintained by Merck on subjects. Principle reasons not to inform or return results to the
subject include: lack of relevance to subject health, limitations of predictive capability,
concerns of misinterpretation and absence of good clinical practice standards in
exploratory research typically used for diagnostic testing.

If any exploratory results are definitively associated with clinical significance for subjects
while the clinical trial is still ongoing, investigators will be contacted with information as
to how to offer clinical diagnostic testing (paid for by Merck) to subjects enrolled and
will be advised that counseling should be made available for all who choose to participate
in this diagnostic testing.

If any exploratory results are definitively associated with clinical significance after
completion of a clinical trial, Merck will publish the results without revealing specific
subject information, inform all trial sites who participated in the Merck clinical trial and
post anonymized results on our website or other accredited website(s) that allow for
public access (e.g., disease societies who have primary interest in the results) in order that
physicians and patients may pursue clinical diagnostic testing if they wish to do so.

Gender, Ethnicity and Minorities

Although many diagnoses differ in terms of frequency by ethnic population and gender,
every effort will be made to recruit all subjects diagnosed and treated on Merck clinical
trials for future biomedical research. When trials with specimens are conducted and
subjects identified to serve as controls, every effort will be made to group specimens
from subjects and controls to represent the ethnic and gender population representative of
the disease under current investigation.

Risks Versus Benefits of Future Biomedical Research

For future biomedical research, risks to the subject have been minimized. Risks include
those associated with venipuncture to obtain the whole blood specimen. This specimen
will be obtained at the time of routine blood specimens drawn in the main trial.

Merck has developed strict security, policies and procedures to address subject data
privacy concerns. Data privacy risks are largely limited to rare situations involving
possible breach of confidentiality. In this highly unlikely situation there is risk that the
information, like all medical information, may be misused.

It is necessary for subject-related data (i.e., ethnicity, diagnosis, drug therapy and dosage,
age, toxicities, etc.) to be re-associated to double coded specimens at the time of data
analysis. These subject data will be kept in a separate, secure Merck database, and all
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12.

13.

14.

specimens will be stripped of subject identifiers. No information concerning results
obtained from future biomedical research will be entered into clinical records, nor will it
be released to outside persons or agencies, in any way that could be tied to an individual
subject.

Self-Reported Ethnicity

Subjects who participate in future biomedical research will be asked to provide self-
reported ethnicity. Subjects who do not wish to provide this data may still participate in
future biomedical research.

Questions

Any questions related to the future biomedical research should be e-mailed directly to

PPD
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12.3 Understanding the Intent, Scope and Public Health Benefits of Exploratory Biomarker Research: A Guide for
IRBS/IECs and Investigational Site Staff

Understanding the Intent, Scope and Public Health Benefits of

Exploratory Biomarker Research
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This informational brochure is intended
for IRBs/IECs and Investigational Site Staff.
The brochure addresses issues relevant to

in the context of pharmaceutncal drug
and vaccine development.

Developed by
The Industry Pharmacogenomics Working Group (I-PWG)
www.i-pwg.org
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It invol the lysis of biomolecul (!udluDNA.
RNA, proteins, and ||p|¢s) or other measurements (such
as blood pressure or brain images) in relation to clinica!
endpoints of interest. Biomarker research can be influ-
- enfial all ph of drug develop t. from drug
discovery and preclinical evaluations to clinical develop-
ment and post-marlﬂhng studies. This brochure focuses
onb rker iving analysis of biomolecules
from biclogical samples collected in clinical trials. Please
refer to I-PWG Pharmacogenomic Informational Brochure?
and ICH Guidance E15° for additional information specific
to pharmacogenomic biomarkers.

lmporumw to Patients and Pubiic Heaith
h is helj to improve our ability to

predict. detect, and monitor diseases md improve our
understanding of how individuals respond to drugs. This
research undorhn pomnahud medicine: a tailored

h to pati t based on ﬂu molecular
analws of genes, proteins, and metabolites.! The goal
of biomarker research is to aid clinical decision-making
toward safer and more efficacious courses of treatment,
improved patient outcomes, and mrall cost-somngs it
also allows for the continued de t and il
ity of drugs that are effective in certain wb-populllioni
when they otherwise might not have been developed due
to insufficient efficacy in the broader population.

Recentad e dicaltechnology. including 5
and molecular medicine, have greatly increased the power
and precision of analytical tools used in health research and
have accelerated the drive toward personalized medicine.
In some countries, highly focused initiatives have been
created to promote biomarker research (e.g.. in the US:
www.fda.gov/oclinitiatives/criticalpath/ ; in the EU:
www.imi.europa.eulindex_en html).

Importance to Drug Development
Biomarker research is being used by the pharmaceuti-
cal industry to streamline the drug development process.
Some biomarkers are used as substitutes or “surrogates”
for safﬂy or iﬂ‘macy endpoints in clinical trials particularly
where or ts cannot practically or
ethically be measured (e.g.. cholesterol as a surrogate for
cardiovascular disease).® By using biomarkers to assess
patient response, ineffective drug candidates may be ter-
mlmttd earlier in the dculopmont process in favor of more
.. g drug Bi rkers are being used
i linical trial designs and out by identi-
fymg patient populations that are more likely to respond
to a drug therapy or to avoid specific adverse events.
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Biomarker research is also being used to enhance scien-
tific understanding of the mechanisms of both treatment
and di which can help to iden-
hfyﬁ.mmtuuctﬂordrugdcubpmni Depending on the
clinical endpoints in a clinical trial, bimurlwrs.ln'lpleeol-
lection may either be a required or | P nt of
the trial. Hmw.bommwww:
collections are important for drug development.

Regulatory health authorities are i ingly aware of

the benefits of biomarkers and how they may be used
for drug approval, clinical trial design, and clinical care.
Biomarkers have been used to establish risk:benefit pro-
files. For example, the FDA has modified the US warfa-
rin (Coumadin®) label to include the analysis of CYP2C9
and VKORC1 genes to guide dosing regimens. Health
authorities such as the FDA (USA). EMEA (European
Union), MHLW (Japan), and ICH (Intemational) are play-
nncaltoymle in ad\rmwmﬂuswmﬁcﬁdd as it applies
to p tical devel by cr the regula-

m infrastructure to facilitate this research. Numerous
regulatory guidances and concept papers have already
been issued, many of which are available through
www.i-pwg.org. Global regulatory authorities have high-
lighted the nmporum of biomarker research and the
need for the tical industry to take the lead in
this arena.*

Biomarker research is currently being used in drug/vac-
cine development to:

Explain variability in response among participants in /
clinical trials
Better understand tht mechanism of action or / i

etabolism of inv tional drugs

Obtain evidence of pharm.leodynama activity (i

how the drug affects the body) at the molecu M
Address ing clinical i such as un
ed adverse events

Determine eligibility for clinical trials to

Opﬁgz! dosing regimens to rrllmlnlzc adverse reac- -"

tions and maximize efficacy
Develop drug-linked diagnostic tests to patients
who are more likely or less likely to from

treatment or who may be at risk of expmendrw
adverse events

Provide better of mechanisms of disease

Monitor clinical trial participant response to medical v
interventions

samples, should be recognized as an important pub-
lc health endeavor for the overall benefit of society,
whether by means of advancement of medical sci-
ence or by development of safer and more effective
therapies.” Since the value of collected samples
may increase over time as scientific discoveries are
made, investment in long-term sample repositories
is a key component of biomarker research.
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A number of drugs now have biomarker information
included in their labels.® Biomarker tests are already
being used in clinical practice to serve various purposes:

Predictive biomarkers (efficacy) - In clinical practice,
predictive efficacy biomarkers are used to predict which
patients are most likely to respond. or not respond. to
a particular drug. Examples include: i) Her2/neu overex-
pression analysis required for prescribing trastuzumab
(Herceptin®) to breast cancer patients. ii) ¢-kir expression
analysis prior to prescribing imatinib mesylate (Gleevec®)
to gastrointestinal stromal tumor patients, and iii) KRAS
itational status testing prior to prescribing panitumumab
{Vectibix®) or cetuximab (Erbitux®) to metastatic colorec-
tal cancer patients. “-w
Predictive biomarkers (safety) — In clinical pr. . pre-
dictive safety biomarkers are used to select the proper
drug dose or to evaluate the appropriateness of oorlli'med
therapy in the event of a safety concern. Examples |rlﬂ.uh
i) monitoring of blood potassium levels in patients
ing drospir and ethinyl estradiol (Yasmin®) togeth-
er with daily Iong-tlﬂndmgmg'mensmtmqma
serum potassium. and ii) prospective HL4-B*37 3
ing to identify those at increased risk for sitivity
to Mrm

Smrsgate biomarkers — In clinical
ers may be used as alternatives to measures such

- as survival or irreversible morbidity. Surrogate biomark-

ers are measures that are bly Illwly‘ d on
epidemiologic, th i thoph logic, or other evi-
dence, bpndiddimcal benefit. Enmpdnmeh.ndc i) LDL
level as a surrogate for risk of cardiovascular diseases
in patients taking lipid-lowering agents such as atorvas-
tatin calcium (Lipitor®). ii) blood glucose as a surrogate for
clinical outcomes in patients taking anti-diabetic agents.
and iii) HIV plasma viral load and CD4 cell counts as sur-

r

rogates for time-to-clinical-events and overail survival in
patients receiving antiretroviral therapy for HIV disease.

Prognostic biomarkers — Biomarkers can also help pre-
dict clinical outcomes independent of any treatment modal-
ity. Examples of prognostic biomarkers used in clinical
practice include: i) CellSearch™ to predict progression-
free survival in breast cancer, ii) anti-CCP (cyclic citrul-
linated protein) for the severity of rheumatoid arthritis, iii)
estrogen receptor status for breast cancer, and iv) anti-
dsDNA for the severity of systemic lupus erythematosus.

Adequate sample sizes and high-quality data from con-
trolled clinical trials are key to advancements in biomark-
er research. Samples collected in clinical trials create
the opportunity for investigation of biomarkers related to
specific drugs, drug classes, and disease areas. Clinical
drug development programs are therefore an invaluable

and a unigue opportunity for highly productive
biomarker rescueh In addition to conducting indepen-
dent h tical cc ies are increas-

mwommngwmm.mwm"umphs.
data. and expertise in an effort to conduct rigorous and
efficient biomarker research and to maximize the probabil-
ity of success. ™%

Collection of biclogical in clinical trials must be
undorhklnmthvolunhrymfoﬂmdwntofh par-
ticipant (or legally ptable rep tative). Policies

BV

T
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and regulations for legally-appropriate informed consent
vary on n&homl state, aru:l local lwols. but are gener-
ally based on internati ¥ glm of ethi

duct for r hon h j

Optional vs. Required Subject Participation
on the relevance of biomarker research to a

clinical development program at the time of protocol devel-
opment, the biomarker research may be a core required
component of a trial (e.g.. key to elucidating the drug
mechanism of action or confirming that the drug is inter-
achngwimmehrget]ormwbeophoml(eg to gain

I h the understanding of
diseases and drugs}. d t for the collecti
oibiomarkersamplesmybe presented either in the main
clinical informed consent form or as a separate informed
consent form, with approaches varying h
pharmaceutical companies. The relevance of biomarker

h to a clinical develop prog may chang

over time as the science evolves. The samples may there-
fore increase in value after a protocol is developed.

Consent for Future Research Use

While it can be a challenge to specify the details of
the research that will be conducted in the future,
the |-PWG holds the view that future use of
samples coliected for exploratory biomarker research
in clinical trials should be ible when
i) the research is scientifically sound, ii) participants are
mfotmdoiuwsoopooftm" ded future r h,
even if this is b ly defi (see potential uses in
Section 4 above), iii) amwny is respected by provid-
ing the option to consent separately to future use of
samples or by providing the onboﬂ to terminate fur-

ther use of samples upon req i .. mthﬁraw—
al / wpl truction), and iv) i y ds for

fidenti Iny tecti per Good Clinical Practice
guidelines m n'm 3.3 Importantly. any research using
banked P hould be consistent with the original

T A 5

pt where otherwise permitted
by local law or regulation.

&3

-

Important elements of informed consent for future use of /
samples include, but are not limited to:*

The scope of research - Where the scope of the potential
future research is broad, participants should be informed
of the boundaries of the research. WTHI!I‘I\\I)‘MM

possible to describe the exact analytical techniques that
will be used, or specific molecules that will be
it is possible to clearly articulate in reasonable
wunumtnummmwm Infor-
mation regarding 34 iamplﬂmwbom
with other parties or utilized for tion purpos-
es should also be addressed.

-
Withd I of nt | sample destruction — The
informed consent form should inform participants of their )
ﬁgmtom”thdrmmnttmmmﬁoﬂd Fr—
their samples. This should include the hani for
exercising that umt and any limitations to exercising that
right. For P hould be informed that
H:snotpo:mblttodcshoysamplﬂﬂm have been anc-
nymized.’ ¥ In addition, according to industry standards
and reg pants should be informed
that data already gomratcd prior to a consent nﬂmdrawal
request are to be maintained as part of the study data.*

,.m“

The duration of storage — The p issible duration of
storage may vary according to the nature and uses of the
samples and may also vary on national, state, and local
levels. The intended duration of storage. including indefi-
nite storage, should be specified.
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Biomarker Research in Glinical Trials

SAMPLE COLLECTION
- —

———ty

LABORATORY TESTS

Ly

INFORMED CONSENT
)

Biological samples are
collected from clinical
trial participants

™

-

Scientisls analyze the
samples in the laboratory
for biomarkers (e.g., DNA,

RNA, proteins, |ipids)

Clinical trial participants
undergo the informed

consent procedure and sign
the informed consent form

As science evolves,
reasarch ran ha
performed in the future

on stored samples DATA ANALYSIS

o

DRUG DEVELOPMENT

| ol =4 a—
) - - |"' b |
~ . - - fy N
o I e 2 ol Ll |
e Test results are analyzed
; B < | using various bioinformatic
biological samples are b 14 S and statistical tools
stored for future research : '
Biomarker research
ultimately leads to the
development of better drugs
and treatment regimens
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Renegar ¢ ai. 2008 and Article 2@ Data Protection Working
Pufy(mudﬂwymmubh!iwmm
on the European Data Protection Directive) have addre
mmhmmmum
bmmwmundmm ‘
the generai issue of refurn of research resuits.
|
ples. In addition, some regulati distinguish bety ! _/;
DNA and mDNAumpluormnumsuud for V.
dunnostc purpuusmdsunplu collected for scientific /.[
for the collection. labeling, storage. F.
export, anﬁ'ormofbum«smmm
adhere to the laws and regulations of the country/region in
which those samples are collected.
mouﬁmhﬂonummmﬁﬁngﬁommm
ducted on samples collected from
clinical trials and stored for exp y research. One
Policies for the return of bi L h its to example is the recent label update to the EGFR anti
study participants who request them vary among phar- drugs cetuximab (Erbitux®) and panitumumab (Vectibi
rmowheal eomparnu 'I'Mnmrnany considerations meigmmvmdmsmuuu-mww
that weigh when deter- treat t of tastati
mirung their policy rngarquﬂn munofhomlrlmr mtﬂsdnsofdrug
research results to study particip These i
The humanitarian benefit of h hisr ized
i) !ﬂlI:l:m!rhcms|.||'|t:l|rml'|wl'|L rh rch result bytanurlnﬁ!‘M‘“medathh.dlﬂmof
were g ted (i.e. laboratory ver- risk does not exceed that determined by the humanitarian
maeendmddngnoshcl:bmm) importance of the problem to be solved, research partici-
pants should not be denied the right to contribute to the
ii) Mumnﬂuwﬂlhweamwonlmmw greater common good. ¥
care of the participant or on a related p if app
Risks
iii) whether genetic counseling is recommended (for genetic results) Risks associated with biomarker research are primarily
rtlatedtothephysicll aspects of obtaining the sample
iv) the ability to accurately link the result to the individual and to patient privacy
from whom the sample was collected
Physical risks iated with biomark ple collec-
v) international, national, and local guidelines, policies, tion in clinical trials can be characterized in two ways:
legislation, and regulations regarding participants’ rights i) negligible additional risk when the biomarker sample
to access data generated on them is collected as part of a procedure conducted to support
. 1-PG
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other core trial objectives, and ii) some added risk where
the sampling procedure would otherwise have not been
performed as a core component of a trial. Risks are also
determined by the invasiveness of the sample collection
procedure.

Privacy risks are generally those associated with the inap-
propriate disclosure and misuse of data. Pharmaceutical

have p and p dures for confidential-
ﬂypro!ocﬁonbnhiniu this risk for all data collected
and generated in clinical trials. These may vary across
companies, but are based on industry standards of con-
fidentiality and privacy protection highlighted in the fol-
lowing section. Importantly, privacy risks inherent to bio-
marker data are no greater than other data collected in a
clinical trial.

\

Maintaining the pmraqr of smdy participants and thkoon-
fidentiality of i g to them is of paramount
concern to industry useamh«s regulators. and patients.
Good Clinical Practice (GCP), the standard adhend to
in pharmaceutical m lun_mh. is a s

Wnalmamm results
are credible and accurate, and that the nights, integ-
my,f'md confidentiality of trial subjects are pr

- where fidentiality is defined as, “The p tion of dis-

closure, to other than authorized individuals, of a spon-
gor's proprietary information or of a subject’s identity.”

This standard dictates ihlt "MG Mﬁdeﬂﬂlﬁi‘y df
recorde that could identify o

ed, mmmmmmnymm:n
accordance with applicable requlatory requirements.” '

‘.

Exploratory biomarker research in pharmaceutical devel-
opment is commonly conducted in research laboratories
that are not accredited to perform diagnostic tests used
for healthcare decision-making. Therefore, results from
exploratory biomarker research usually are not appro-
priate for use in making decisions about a trial par-
ticipant's health. In addition, exploratory research data
should not be included as part of a participant's medi-
cal record accessible for use by insurance companies.
Legislation and policies to protect individuals against
discrimination based on genetic information continually
evolve based on social, ethical. and legal considerations.
Examples of such legislation include the Human Tissue
Act 2004 (UK) and the Genetic Information Nondiscrimina-
tion Act (GINA) 2008 (USA).**"

‘Educational resour related to b rker and ph

cogenomic research that caters to health care profession-
als, IRBs/IECs, scientists, and patients are continually
being created and are publicly available. Links to many of
these resources are available through the I-PWG website:
WWW.i-pwg.org.

The Industry Pharmacogenomics Working Group (I-PWG)
(formerly the thwoomﬁu Worltiru Gtwp}as a vnlun-
tary iation of ph d in
ph g h ‘I'ho Gtwp smﬂﬂufowsm
non petitive educati thical, legal,

and regulatory topics. The Group provides information and
expert opinions on these topics and sponsors educational/
informational programs to promote better understanding
of pharmacogenomic and oﬂmbcomrherreumh foflr.ey
stakeholders. The I-PWG i cts with regulatory

1-PWIG

B L e

MK-8591-003-03 Final Protocol

Confidential

86

21-Dec-2016



Product: MK-8591

Protocol/Amendment No.: 003-03

i

and policy groups to ensure alignment. More infor-
about the I-PWG is available at www.i-pwg.org.

]
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12.4 Approximate Blood Volumes Collected by Trial Visit and by Sample Types

mL Per | Total mL/

Panels A, B.C.D,E, and F | Pre-trial | Treatment Periods Post-trial | Total Collections | Collection Test

Laboratory Safety Tests® 1 3 1 5 125 62.5

Serum b-Human Chorionic

Gonadotropin (p-hCG) L L 1 3 3 15

Blood for MK-8591 Plasma 11 0 11 4 44

Blood for MK-8591 PBMC ] 9 1 10 16 160

Blc.'od for §HIV RNA, viral ) 9 1 1 10 110

resistance

Blood for Future

Biomedical Research L 0 0 1 85 8.5

Maximum Total Blood Volume Per Patient for Panels A, B, C, and D' [ 400 mL

T If additional pharmacokinetic/pharmacodynamic and/or safety analysis is necessary, up to 50 mL of additional blood

~ may be obtained.

1 Blood for FSH and CD4 cell count are included in the Laboratory Safety blood draw volume.

§ For all pancls blood for HIV-1 viral RNA and viral resistance may be collected up to the post-trial visit if subjects do
not start ART. For Panel A, if ART is initiated, samples for HIV-1 viral RNA and viral resistance for blood for HIV-1
viral RNA and viral resistance will only be collected up to 10 days postdose. For Panel B samples for HIV-1 viral
RNA and viral resistance will be collected up to 21 days postdose, regardless of ART. The timing of collection for
Panels C. D, E and F will be based on the selected dose.

mL Per | Total mL/
Panel G Pre-trial | Treatment Periods Post-trial | Total Collections | Collection Test
Laboratory Safety Tests' 1 3 1 5 12.5 62.5
Serum b-Human Chorionic
. 5

Gonadotropin (f-hCG) ! ! ! 3 3 !

Blood for MK-8591 Plasma 11 0 11 4 44

Blood for MK-8591 PBMC 11 1 12 16 192

quod for §HIV RNA, viral 1 14 2 17 10 170

resistance

Blood for Future

Biomedical Research L 0 0 1 85 8.5

Maximum Total Blood Volume Per Patient for Panel G’ | 492 mL

et

If additional pharmacokinetic/pharmacodynamic and/or safety analysis is necessary, up to 50 mL of additional blood
may be obtained.

Blood for FSH and CD4 cell count are included in the Laboratory Safety blood draw volume.

If a subject's VL is below LLOD at the post-trial visit, two additional blood samples (totaling 20mL) will be collected
for HIV-RNA at each semiweekly visit in order to monitor VL closely until ART is initiated. If subjects initiate ART
earlier than 21 days, the blood collected for HIV-RNA may be less than indicated in the treatment and post-trial
periods.
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12.5 Division of AIDS Table for Grading Severity of Adult and Pediatric Adverse

DIVISION OF AIDS TABLE FOR GRADING THE SEVERITY OF
ADULT AND PEDIATRIC ADVERSE EVENTS
VERSION 1.0, DECEMBER, 2004; CLARIFICATION AUGUST 2009

The Division of AIDS Table for Grading the Severity of Adult and Pedistric Adverse Events ("DAIDS AE
Grading Table”) is a descriptive terminology which can be utilized for Adverse Event (AE) reporting. A
grading (severty) scale is provided foreach AE term.

This clarfication of the DAIDS Table for Grading the Severty of Adult and Pediatnc AE's provides
sdditionsl explanston of the DAIDS AE Grading Tsble sand clarifies some of the parameters.

Lol . { Clarificati

Grading Adult and Pedistric AEs
The DAIDS AE Grading Table includes parameters for grading both Adult and Pediatnc AEs. When a
single setofp ters is not appropriate forgrading specific types of AEs for both Adult and Pediatric
populstions, separate sets of parameters for Adult and/or Pedistric populstions (with specified respective
sge ranges) are given in the Table. Ifthere is no distinction in the Table between Adult and Pedistnc
values for a type of AE, then the single set of parameters listed is to be used forgrading the severity of
both Adult and Pediatric events of that type.
Note: In the classification of adverse events, the term “severe” is not the same as "serious.”
Severity is an indication of the intensity of a specific event (as in mild, moderate, orsevere chest
pain). The term “serious” relates to a participant/event putcome or action criteris. usually
associated with events that pose a threat to a participant’s iife orfunctioning.

Addends 1-3 Grading Tables for Microbicide Studies

For protocols involving topical application of products to the female genital tract. male genital ares or
rectum, strong consideration should be given to using Appendices |-1l| as the primary grading scales for
these aress. The protocol would needto specifically state thst one ormore of the Appendices would be
primary (and thus take precedence overthe main Grading Table) for tems that are listed in both the
Appendxand the main Grading Table.

* Addendum 1-Female Genital Grading Table for Use in Microbicide Studies - PDF
* Addendum2 -Msle Genital Grading Table for Use in Microbicide Studies - PDF
* Addendum3 - Rectal Grading Table for Use in Microbicide Studies - PDF

Grade 5
For any AE where the outcome is death, the severity of the AE is classified as Grade 5.

Estimating Severity Grade for Parameters Not Identified in the Tsble
In orderto grade = clinical AE thst is not identified in the DAIDS AE grading table, use the cstegory
“Estimating Seventy Grade” located on Page 3.

Determining Severty Grade for Parameters “Between Grades®

If the seventy of a clinical AE could fall under either one of two grades (e.g., the severty of an AE could
be either Grade 2 or Grade 3), select the higherof the two grades forthe AE. If s laboratory value that is
graded as a multiple of the ULN or LLN falls between two grades, selectthe higher of the two grades for
the AE. Forexample, Grade 1i5 2.5 x ULN and Grade 2 i5 2.6 x ULN for a parameter. Ifthe lab value is
2.53 x ULN (which is between the two grades), the severity of this AE would be Grade 2, the higherof the
two grades.

Val 1
Any laboratory value that is between eitherthe LLN or ULN and Grade 1 should not be graded.
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In these situations, the severity gradingis based on the ranges in the DAIDS AE Grading Table,even
when there is a reference to the locallab LLN.

For exampie: Phosphate, Serum, Low, Aduit andPediatnc > 14 years (Fage 20) Grade 1 rangeiz 2.50
mg/dL - <LLN. A particularisboratory’s normal range for Phosphateis 2.1 - 3.8 mg/dL. A participant’s
sctuallabvalueis2.5. Inthiscase, the value of 2.5 exceeds the LLN forthe locallab, but will be graded
as Grade 1 perDAIDS AE Grading Table.

Il. Definitions of terms used in the Table:

Basic Selfcare Functions Adult
Activities such as bathing, dressing, tolleting, transfer’/movemeant,
continence, andfeeding.

Young Children
Activities that are age and culturslly sppropnate (e.g., feeding self with
culturally spproprate eating implement).

LLN Lowerlimit of normal

Medical Intervention Use of phamacologic or biologic agent(s) fortreatment of an AE.
NA Not Applicable

Operative Intervention Surgical OR otherinvasive mechanical procedures.

ULN Upper limit of normal

Ususal Social & Functional Adult

Activities Adaptive tasks and desirable sctivities, such a3 going to work,

shopping, cooking, use of transportation, pursuing a hobby, etc.

Young Children
Activities that are sge and culturally sppropnate (e.g., social
interactions, play activibes, leaming tasks, etc.).
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PARAMETER GRADE1 GRADE 2 GRADE3 GRADE 4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
ESTIMATING SEVERITY GRADE
Cinica adverse svan Symploms causing no or | Symploms causing Symgloms causing inanilty | Symploms causing inabmty
NOT identifiad sizawnare | oo grasier man minma 10 parform usual S0CE & 10 parform Basic saf-care
Intis DAIDS AS imartarance Wit imarferance wilh usual funcional achviles functons OR Maaical or
Grading Tadie s sockl & social & functional oparatve imarvantion
achTies Indicaiad 10 pravem
functional  acthvities parmanam
persisiant Geabmly, or
SYSTEMIC
Acuie systamic Locaized uRGIa Locaizad uOicana wim Generanzed UmcInd ACse anaghyidds OR
aargic raaction (whazis) with no madical imarvantion OR Angloadama with Ute-rrasisning
madical imarvanton Inacaed OR MEd madcal imarvanion Droncnosgasm OR
Indicatd angioadama withno Indcaied OR laryngeal edama
madca imarvamon Symplomatic miid
Indcaiad Dronchosgasm
Chilis Symploms causing no or | Symploms causing Symgloms causing Inaoity | NA
minimai gramer nan minmal 10 parform usud social &
matrance W imerferance wilh usual UNCEONa  acIvises
usual social & 003 & lunciona
fnctional achvites anies
Faligue Symgioms causing no Symgioms causing Symgioms causing Incapacitating famgue/
VI or minimal gramer an minimal Inabiy 10 parform usual mazss
Imarfrance Wit Imarfarance with usual s0dial & functional Ccausing inabity 10
usual social & s0cia & tunctonal achises parform Dasic safcare
funcional  acthvites anTies funcions
Fever (DooaaRary) 77 -BEC 387 -33C BV4L -205C > 85°C
Pan (iIndcate Pain causing no o Pain causing graster man | Pan Inanmy 1 Désabang pain
) o minimal imarfarance minimal l-ig'm Wil | parform usua socia & Inabisty 10 parform basic
With usual s0Cial & usual 50t & functonal functonal achvites sat-care uncions OR
SFAMEI Do N paia ANclonal acHEes acnvmse Hospitaizaton (oher fhan
Qu2 1oinEcton (Se2 amargancy room visit)
mjaction St Reactons: ndced
Injacion sz pain)
Ses 380 Headacne,
Artvagia, and Myaigla
C
Basic 3eif-care Functions - Adutt ActvTies such 3s Datiing, dressing, RikEting, transermovement. coninence, 3nd feeding
Basic Seif-care Functions - Younq Chiiiren: ACt/iies Tt are 3qe and cuRurally 2pDropriate (e.q. %eeding Self wih culurall
200rooniate ey Implement
Usual Social & Functional Activities - Aduit: Asaptive tasks and desiradle actviies. SUCT 35 QOING 10 WOTK. ENODDING. COOKING
v O ransporation. pUrtJing 3 nODDy . e
Ususl Social & Functional Activities ~ Younqg Children: Actvities that are age and culturally aooroprizte (2. social Ieractions
pizy actviies keaming fEsks e
25 Dec O4Clarmcation Aug 09 Page 3of21 Version 1.0/Clarmcation
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PARAMETER GRADE 1 GRADE 2 GRADE S GRADE 4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Urimerional weight NA 5 - %% Joss in body 10 — 19% loss In body 2 20% Ioss In body waight
s waight from Dasaline waigm fom pasaing om bassine OR
Aggrassive imarvanton
ndicaid [2g., wb2
feadng oF 113 paramara
nuaTion (TPN))
INFECTION
Infaction (any omer Locaized, no Systamic ammicronial Systamic antmicronial Ute-Trazizning
Tan K1V infecson) systemic razmen indcaid raamant indicatad consaquances (9.,
raament indcaied AND | OR Symploms causing AND Sympiams causing sapic ehock)
Symgioms Causing N0 O | gragler than Inanmty 10 parfrm usual
M"'f"""&'m mirema inarterance 003 & Rnctional
003 withusua social & achises OR Operatve
Rncloral acivilles tnctona aceates imarventon (ohe tan
simpiz incision and
dranags) indcaid
| INJECTION_SITE REACTIONS
Injaction A2 pain Paniendanass causing | Pamfendamass Wmiing | Pantandamass causing Panindamass
(B3in without touching) Or | no or minimal Bmitaton. | use of Bmd OR a0ty 10 parform usu N3ty 10 parform B3sKC
o S :'l.:ld Paniendamass causing | soca & nctional sat-care funcion OR
ara3 s touchad)
| injaction s reaction (locanzad)
Adult » 15 years Erymama OR
induraton
of 5x5 om - 29 om
{or 25 cm - 81om)
Padiatric < 15 Erythama OR Indurason
OR Eg=ma
years
prasant but < 25 cm
damaer

Basic 3aif-care Fu

Basic Seif-care Functions - Young Chiidren: AcCIiRies U

nctions - Adult: ActyRies such

rat

Confidential

appropriate e3TNg IMplement

Usual Social & Functional Activities - Aduit: Acsptive t3ske 3n0 desiradle attvRies. such 35 going 0 WOrk. shopping, cooking

use of transporation. pursuing a hoddy, efc

Usual Socisl & Fu and culturally aporooriEe (89 S0Ck3l MMeractions
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PARAMETER GRADE 1 GRADE 2 GRADE 2 GRADE
MILD MODERATE SEVERE 4
POTENTIALLY
LIFE-
THREATENING
Brustis. associsted with | kching  localized to | Rching  beyond  the | Generalzed gchiogeausing | NA
injection injection site AND | injection site but not | inability to perform usual
See also Skin: Prustis | Refieved spontanecuslyor | generalzed OR Ihching | social &  functional
(®ching - ne skin lesions) with < 48 hours localized to injection site | activities
requiring 2 48 hours
tregtment
SKIN — DERMATOLOGICAL
Alopecia Thinning  de ble by | Thinning or patchy hair | Complete hair loss NA
study participant |or by | loss detectable by heaith
caregiver for young | care provider
children and dsabled
Cutaneous reaction — Localized macular rash Diffuse macular, | Diffuse macular, | Extensive or generalzed
rash maculapapular or | macuiapapulac or | bullous lesions OR
oochiliform rash  OR | mochiliform rash  with | Stevens-Johnson
Target lesions vesicles or imited number | syndrome OR Ulceration
of bullae OR Superficial | of mucous membrane
ukerations of mucous | involving two or more
membrane imited to one | distinct mucosal sites
site OR Toxic epidermal
ossmalysis (TEN)
| Hyperpigmentation Slight or localized Marked or generaized NA NA
Hyperpigme ntation Shight or localized Marked or generalzed NA NA
Brustis. (tching - no skin | kching causing no or | hching ing no or | kching ing nabiityta | NA
lesions) minimal interference with | minimal interference with | perfform usual social &
{See also Injection Site | usual social & functional | usual social & functional | functional activities
Reactions: Brustis. | activities activities
associsted with injection)
CARDIOVASCULAR
Cardiac arrhythmia Asymptomatic AND No | Asymptomatic AND Non- | Symptomatic,  non-fife- | Life-threatening
|z=neral) intervention indicated urgent medical | threstening AND Non- | arrhythmia OR  Urgent
(By ECG or physical exam) intervention indicated urgent medical | intervention indicated
intervention indicated
Cardiac- NA NA Symptomatic uchemia | Unstable angina OR Acute
ischemia/infarction (stable angina) OR Testing | myocardial infarction
consistent with schemia
Basic Seif-care Functions - Adult ActvRies such 3s bating. dressing. lleting. transermovement, cotinence, and %eeding
Basic Seif-care Functions - Younq Chiidren: AcivEies I3t are age and culurally aoorooriate (egq. %eeding seff wiln culura

appropriale eating impiement
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PARAMETER GRADE GRADE GRADE 3 GRADE
1 2 SEVERE 4
M MODERAT POTENTIALLY
LD E LFE-
THREATENING
Hmumzje NA W AND SYIMOOMINC ANU L‘HIWUE
(sigiscant No wranshsion Transtusion of s 2 nypotension OR
acutz Diood ncated ror- S Transtusion of > 2
losg) ﬁm $10 units packad R5Cs
coxg) {for chran > 10
Indcazd cog) indcad
Hyparansion
Adutt > 17 ysars 140 -1 160 - 179 = 130 mm#g sysioic | Lite-twastening
(whnreps3t tesBng | mmig systosc mmHg Sysianc OR w (e3-
3 same visl) oR oR 2 10 mmg a3 | b oorncon OR
90-93 100 -109 HOspRaEzZason
mmg mmg Indcaiad (oher than
diasioic dasioic amargancy room visil)

Correction: i1 Grage 210 150 - 179 rom > 150-179 (systoNc) and 10 2 100 ~109 from > 100-109
(@3stoiic) and in Grade 310 » 150 from > 180 (sysioic) and 10 330 Xom > 110 (dastolc).

Peldic s 7 |NA o - ol 2 95" parcenme ute-avazienng
years prcaniie aqustad | agusted for age, e
(Wit rapest o age, hagnt negm and gengr | Mol &
1=5tng 3 same and gendar (sysionc wﬂm
iy iy andor dastane) in3categ (o van
amargancy room visl)
- aciad With : |.mw of . -
corm VasopressOrE or
oral fuid - machanical
rapiacamant Fsssance 0
maimain biood
pressure
Paricarda sfMusion | Asymplomatc, Asympiomatic, Effusion Wit non-if2 | Lite-Tradiening
smal efusion | modaraie or largar frazaning consequancas (2g.,
raquinng no | fusion raquining pysiaogic ampnags) OR
imarvamion no imarvaniion consaquances OR Urgent imarvantion
Effusion Wit nan- Indicaizd
urgant imanvansion
Indicaied
Prolonged PR imerval _
Adutt > 16 years PR imarval oR imanval Caompiste AV Diock
021-025sec | >025se mﬂm‘”gm
Venricuar pauss -
30 sac
Pediatric =16 1%! gegree AV Type 12" gegres AV| Type 1 2 gegres Av | Compste AV Dok
yaars biock (PR >normal | miock biack
for 332 and ra3e)
jssic Seif-care Funchions - Aduft Activities such 35 Dathing, oressing. olieting, ransermovement, continence. and eeding
jasic Seif-care Functions - Younq Childran: Activilies ™3t are 39e and cullurally aporopriste (g feeding selif wih culturally

poropriste esting Implement

jsual Social & Functional Activities - Aduit: Adaptive t3sks and Oesiradie aCIVMIes, Such 3s QOING 10 WOMK, ShOPRIng. COOKINg
se Of ransportation, pursuing a hoddy, e

isual Social & Functional Acthvities — Young Chiidren: Activiies T3t are age and culturally approprite (.., social imeractions
iy acivities, leaming fasks, efic
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|
PARAMETER GRADE1 GRADE 2 GRADE3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Foogss Qe
Egult > 18 years [eympiomatc, WG
merval 0.85 - 0.47 mava 04 - 048 | Asymplomatc, QTG consequances, 29
sac OR Inrasse sac OR Inoresse In Torsade d2 poimias or othar
imenval <003 8= N A | e DO S 3sso0aed £a00
oove basane $8C 3DOVE DasaNn2 incrazza inimerval venricutar dysrhythmia
¢ 0.05 sac above
o3EE N2
Pedistric = 18
years Imarval 0.850 - Imarval 0.655 - Asymplomatc, QTG consequancas, 29.
0.454 sac 0.479 sac Tarsade g2 poimas OF
imarval @ 0.430 sec oer '
| - vemcuar
Thrombosis'amboiiem NA Deep vain Trombosis Deap vain Trombosis Emboiic event (eg.,
AND NO Imarvention AND Imarvantion pumanary
indicatad (29 infczied (2g st=-Frazaning
anticoaguiaton, eis anicoaguiason, LS Trombus)
fner, invasive procedurs) | Sner invasive procedurs) B
Vasovaga apisode Presam without loss of Presan with ransiam NA NA
(38s0CiMed Wi 3 CONSCIOUENESE 1065 O CONGCIOUSNESS
procadura of any kind)
Vemncua NA noslc | New onsel wilh symgloms
ndng AND imarvanion | OR Worsaning congestve haan talure
{cangestve haar ingcaad SYMPIOM3INC congastve
amurs) haart alure
GA STROINTESTINAL
Anorena Loss of appatie Loss of appatie Loss of appate Uta-Traganing
‘without dacressad 3ssociaed Wil 3ss0CiF2d W consaquances OR
or3 imake dacra3sed Oral intake signiican waignt loss Aggrassive imarvanton
WITout sigrescant weignt indcaiad 29, woe
oss feaging Of 1% paremeral
Wﬁﬂ_ gruum
. noi2 Mal, whlia e grading sC3i2 provided for Unimantional Wisight LOSs may De uSad 35 3 Quidaiine whan grading
anoreda, 1S 15 1Ot 3 rEquUIrEmant and SNoukd Nt DS USSd 35 3 SUDSTIUiE for CANKCal juagment
Asoies ASympiomanc Symplomatc AND Symplamatc despie Lf=-tvaaiening
imarvanion Indcaed imarvenson consaquances
(2g., durescs o
Terapautc
LI
Basic Seif-care Functions - Adutt ActivRles such as bating, @
Basic Seif-care Functions - Youn Children ActyEies it
200MopriEe e3tng Implement
Usual Socisl & Functionsl Activities - Aduit: Acapive taske and Oesiradie actviies. SUCh 38 QOING 10 WOrK, SNOPPING. COOKING
wee of ransponation. pursuing a hoby. e
Usual Socisl & Funcbional Actrvities - Young Children: Activities T3t are age and culturally approprie (eq. social Imeractions
play actviies, leaming tasks. ek
28 Dec O4/'Clarification Aug 09 Page 7 of 21 Version 1.0/Cla n
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PARAMETER GRADE 1 GRADE 2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LIFE-
THREATENING
haEnEE NA AND Raddaiogic, endoscopic, or | Life-fhamtaning
Madica imarvanton operamve consequances (2g.,
Inacaed Indcaied $2psis Or parforatan)
Constoaton NA Pargistent constpaton Obstpaton With manual Ute-tragianing
raquiring raguiar use evacuston Indcaed conssquancas (249
of detary obstructan)
modtcatans,
latves, Or enamas
Diamhaa
Adult ang Transiam or marmitien | Parsisian episodss of Sioody darmnaa OR Ute-mrazianing
Pediatric 2 1year apisodes of untrmad untormad 1 watery Incraase of =7 sio0s p consaquances (29
£00s OR nore3se of = | stoois OF Inorases of 24-hour pariod OR IV nypolensive EhocK)
3 s100is over basamne 4 -6 stoois over Buld replacament
par 2&-nour paniad b3sanz par 24-nour N3
pariod
Padiatric < 1 ysar Uquid §100is (mare Liquid 51006 With Liquid 1005 With Liquid $100i5 rasumng in
untormad an usua) Incraased numbar of madrae dsnydraton savars genydraton Wil
Dut usual Mumbar of stoais OR Mg aggressive ranyaraton
S0 gsnyaraton OR Hypaensive
shock
Oysphagla- Sympiomatic but aie 1o | Symgloms Symploms Causing ragducton
Ftarag im3z saveraly anarad
Odynophagia a3t usual ot F=ary 3‘{‘ ey Inoral intaka
imarvarion Indicatad imarvamion Indcaiad
Mucosissstomants Erymema of he sacny Conuant Tissuz nacrosis OR
(canical exam) mucosa peudomaniranss of peaudomamiranss, o Difluzz spomanzo:
ucaratons uicerations OR Mucosal mucosal bisading OR
nacae 2 (29 Dieading W mindr Yauma | Lite-Sresaning
larymx, o) consaquences (24..
Ses Gamiournary T aspiration, chokang)
WNaNAaTs
Se2 30 Dyspnagls-
Oaynopnagia and
Procets
Nausaa Transien (< 24 howrs) or | Persisiant nausea Peargiglant nausa3 resuitng | Lile-Trazlaning
rasymng Ingacrassad In miremal oral inmake for > Consagquancae (ag
no or minkmal oral Imake for 24 -48 £8 hours nypotenzive ShOCK)
imertrance with ordl nours OR Aggrassive
imaez rahydraton Indicaizd
(29. 1V tus)
Basic Ssif-care Functions - Aguit ActvRies such 35 Daling. oressing, Wolisting, ransermovement, continence, and feeding

Basic 3eif-care Functions - Young Chiigren: ACtivities T3t are age and

300T0DMIate e3WNg Implement

and Ukun

I appropriane

24, feeding el win culturally

98

Usual Social & Funcbional Activibies - Adult: Adapiive tasks and Oesiradle actvlies, SuCh 35 QOING 10 WOMK, Shopping. COXKINg
use of WaNEPOMaton, DUrsuing 3 notoy, &c

Usual Social & Functional Activities - Young Children: ACtiyities ™hat are age and Cculurally aopropriste (e.g., social imeractions
play aciviies. ieaming asks, &C

'Clariication 1

of 21 Version 1
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PARAMETER GRADE1 GRADE2 GRADE 3 GRADE 4
MILD MODERATE SEVERE POTENTIALLY LFE
THREATENING
Pancraarts NA SyMpIomanc AND Symplomatc AND LUie-mrazening
Hospitaizaton not Hospiaization consaquances (29.
Indcaied (ohar han (other nan amargency Crouaory tasure,
amargancy roam visil) roam visi) hamarrhage, sapeis)
2r0cis (unctona- Rectal @scomfont Symgloms Causing Symploms Causing U-Trazening
SYMOIOMIBc) AND No imarvantion graziar tnan minmal Inatisty 10 parform usual consequences (4.,
Az zas Indcatag imarfarance Wit usudl 5003 & uncronal parforasan)
$0Ci3 & funcional achvites OR Oparatve
for cinical exam achvitas OR Madca imarvaniion Indicaiad
Imarvantion indicaiad
omisng Transien Or imerminan Frequem episodes of Pergistan vomigng Ute-Trazening
VOMIEng wilh no or VOMIBNg Wil no or milg resuring In Orhostasc consaquancae (eg.,
minemal imartrance danyaraton nypotansion OR nypotensive Shock)
Wit ordl Intake Aggrassive rahyaraton
Indiced (2g., IV Buiss)
NEUROLOGIC
Amrgion In Alrgion Causing mo Anargeon causing Ahargson causing Bangvaor
or minimal grazter than minma N0ty 10 parform usu narmaul 10 saif or othars
or in mood (2g., Imarferance wilh Imarferance With usual $0Ci¥ & funclional (2g.. sucaal and
aghason, amosty usua social & 0013 & functonal achiies homicidal ideation or
daprassion, mania, UNCEONE  ACTVTBES achvites anampt, acue
peychosis) psychosis) OR Causing
Inapmety 10 perform Dasic
saf-care UNCIONS
Anerag Mental Staus Changes Causing no or MEd letnargy or Confusion, memary Demrium OR
For Damanga, see minimyl imartaranca impairmant, istnargy, or ooy, OR coma
Cogretve and withusua soclal & gramar tan minmal somnalanca Causing
paravioravanentional funcional achvites imarferance with usud Inabimly %0 parform usudl
damanta and e~
amamon dedcn
disargarn)
Atda Jtada a3 a3 Desablng 3tada  causing
getectabie on exam OR | c3using graster than Ccausing Inabisty 10 inabaty 10 parform basic
Minima atia causing minkmal parform usual social & saif-care uncions
no or mirkmal with ususl s0cial & functional acthvites
Imarfaranca with functonal achvitas
usual social &
unctonal acivities
Basic Ssif-care Functions - Adutt Activities such 38 Dating. dressing. Dliethg. transermovement. continence. and Seding
Basic Seif-care Functions - Young Children: Activilies Tt are age and culurally appropriste (egq. feeding self wilth culurally
aopropriste eating implement
Ususl Social & Funchional Activities - Aduit Adaptive tasks and cesiradie actvllies, SUCh 35 QOING 10 WOTK, ShOpDIng, CONKIng
Jee Of IANSpONation. pursuing a notDy . ec
Usual Social & Funchional Acthvitiss - Young Children: Activiiss Tt are age and culturally appropriste (eq., social interactions
play aciviies, leaming tasks, ec
Mcation Aug 03 Page 90f2 Version
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PARAMETER GRADE1 GRADE 2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Cogritve and Causing N0 Or | DisaDity Causing gresiy | Diésabity Causing INaDity 10 | OésaDity causing inanmty
D2N3Viora INEMonE minimal imartarance nan perform usua 80013 & 10 parform D3siC sat-Care
dsurnance (Includng withusual social & with usudl 500l & functonal acthvities OR fnctons OR
damantia and functonal acihvises OR uncional acivities OR resources on InsTutonaEzaton IndCaied
ananton defc resources resowrces on | 3 fuS-8me basis Indicaied
dsoroar) nat iIndicaied part-eme basis IndcTad
TS eonamia A A TTaNGIS IS0NSic CEe0a vasola s000a
(3cue) mack (CVA, stroks) with
naurgiogical dascit
Devaopmana 0=3y WMiBd 0EvEa0mETE Woo=aE SE/EE oveopnea CES00meana regreseon,
— Pediatric ¢ i§ q, S s e E, . e o - s -;,---.,
years Dy compartson with 3 cognimve, 3 otrminad | companison wiha comgparison with 3
devalopmantal Dy comgartson with 3 devalopmanta soraaning
scraening 1001 gsvaopmanta scraaning 1000 1001 appropriaie for he
appropriaie for he scrasning 1008 appropriaiz for he
samng appropridie fr he sanng
samng
Tea0acne SYMPIOMS Causng ND OF | Sympioms caveng SYMPIONS CAJsNg NEDNty | Sympioms Cadsing Maomety
mirimal gramar han minmal 1 parform usual SO0 & 10 parform Dasic saif-Care
Imarference wilh Imarfarance with usul uncEonal  acihvites funcions OR
usu s0Ca & £0Ci3 & funcional Hospiaizagon Indicaied
uncional achvites anTes (other Tan amargancy
roam visll) OR Haadache
‘With signifcant impairmeant
of Fariness o
newralogic Juncion
[ A UAmCaTy seeping UiCUTy eaping Desanang M0mea
Ccausing greaier han Causing Inaimty 1 causing 0
minm3a imarterance parform usual 800 & parform Basic sat-care
with usual s0Cil & unclonal achvites unceons
UNCEONal  acIvites
[ Neromuscoa ASyMPIOManc Wil WUEos weanees WUEoE weaoees Treaoeng musoe waaaness
wa3esz decrassed syeangth on c3using graster man causing inabimty 10 Ccausing Inatilty 10 parform
(Inchuging myapaty & =am OR Minmal minimal imarferanca parform usual so0a & eat-care
naurapatny) MUSCle Wa3nass With usual s0cial & functonal acivities OR Respratory musce
Causing No or mirkmal fnctonal achvites WaIness Impanng
Imartrance Wi vamiaton
usudl 5003 &
functional achvites
Basic Seif-care Functions - Younq Chilgren
aoproprite eathg Impiement
Usual Social & Functional Activities - Adult Acaotije tasks 3nd desiradle 3ctVRIes, Such 38 QOINg 10 WOTK. Shogping. Cooking
use of Wransportation, pursuing 3 hotdy, etc
culurally a0propriste (e.q., social Interactions
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PARAMETER GRADE 1 GRADE 2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Naurosensory ASyMPIOM3TC with Sansory anaraton o Sensory anaration or Désabiing sensary
aergnon (INCUEng sansory anaraton on paresheasia causing pareshasla causing aarason or pareshasia
parssmesia and &xam or minmal grazter ian minma n3DmYy 10 parform usual Causing Inaomly 1
pantul naurapathy) causing imartarence with usua social & funcional parform D3sic sait-cars
no or minkmal 500t & functional ot functions
imarfarance wilh acnmes
usual social &
funcional  achvities
Seizure: (naw onsst) NA 1 seizure 2 -4 seizures Ssizures of any and
- Aduit = 13 years WriCh are proionged,
repsvive (29 sENs
Ses 350 Sazure mfgurdlal
(XNJWN Ore-=0stna 0 comral (29
sazwrs dsoroe) n
retraciory eplapsy)
Ssizwre: (known pra- NA Incressed fraquancy of Change In saizwra Saizures of any kind
pra-=0sing cnaracter fom b3saEing which are proiongad,
(non-repatiive) witout @mar In Quraton of quasty | repstive (24 staws
- Adult = 18 years change Ineszurs (2. savenity or Ay SpiSpICUs). Or GfCU 10
For worzening of character OR Infraquen conral (29., refraciary
brask- Twough sazures
Sy W Grades WwhB2 on stanie madcaton
shoud b2 b3sed on an
In a praviously
i e covones et
any
Mase levals. dsorge
Sszurs Sszwe, genraizad Sszwe, ganeraizad Seizurs, genaranzed Sazurs, genaranzed
- Padiatric «< 18 onsal with or without onsat with or without onsat Wit or Without onsat With or Without
yaars sacondary sacondary sacondary sacondary
ganaraizason, [3swng ganaranzason, [3stng ganarauzason, [3stng genaranzaton, raquining
<5 minuias Wit < 24 S -20 mingzs with > 20 minuizs imubaton and sadason
hours post ictal state < 24 nours post i3l
stz
Syncapa (not NA Drazam NA NA
3ssociaied wih 3
procadurs)
Varigo Vartigo causing no or Vartgo causing gramer Vartigo causing inabiity 10 | Disabiing veriigo causing
Minimal imartsrance Man minmal metrence | porgem ysum socia Inatility 1o parform basic
Wil usual 50013 & Wit Usual 50013 & 2 nclional achvises sasf-care unctons
funcional  acthvites functional acihilies
[
Basic Seif-care Functions - Adult Activities such as talhing. dressing. olieting, ransermovement. continence, and %esding
Basic $aif-care Functions - Younq Chiidren Activities ™iat are 308 and Cullurally aporopriate (eq. Seding seif wilh culluraily
appropriate &ating Implem ey
Usual Social & Functional Activibies - Aduit Acaptive tasks and cesiradie actvies. Such 35 QOING 10 WOMK, Shopping. cooking
use of transpornation pursuing a hodty. e
Usual Social & Functional Activities - Young Children: Activities that are age and culurally aporooriate (eg., social imeractions
piay acliviRies. keaming tasks, &
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PARAMETER GRADE1 GRADE2 GRADE 3 GRADE 4
MILD MODERATE SEVERE POTENTIALLY LIFE-
THREATENING
RESPIRATORY
Sronchospasm (acue) FEV1 or pask tow FEV1 or paak Sow FEV1 or pask fow Cyanosis OR FEV1 o
raducad © S0 - 6% B-5% paak fow < 25% OR
70 - 80% Imubation
Dyspnaa or raspiralory distrass
Aduit = 14 years Dyspnea on exartion on exarson Dyspnaa 3t rast causing Resgiraory taiure with
Withno or minimal Causing graiar an 10 parform usual YRy, suppont
imarfarance with usual S0Ci3 &funcional achvites | Indicaied
$0C3 & uncional Wwith usual social &
g oyl e
Pediatric < 14 Whaszing OR minimal Nasal faring OR Dyspn=3 31 rast causing Respiratory t38ure with
years Incrasse in respraiory Im=rcostal ravractons inabisty 1o parform usudl YEORA00Y
rae for age OR Pusa aametry 90 8003l &funcional actvites | Indcaied
- 95% OR Puse admatry < 90%
MU SCULOSKELETAL
AtTragia Joim pain causing no Or | JOint pain causing graster | Joint pain causing Désadang joint pain
e 2800 AT minkmal imarferance man 10 parform usud SO0 & | Causing Inabmy 10
Wwith usual soCial & wihusual social & uncional acihvites parform Dasic saf-Care
functional_achvites functional_achvitias NCTons
Artrits Stfhess or jaint swaling | SIMness or joint swalng | Sefiness or joint Disaning joint s8MN2ss or
See @50 Artragla causing no or minimal Caysing grater fan Swaling causing Swaling Causing Inabimty 10
imarferance with usual imarfarance Wil | inapamy 10 partorm usual parform Dasic saif-Care
£0Cia & functonal usud s0Ci3 & functonal social & unctonal funceons
= o] acrvee aaratas
Bon2 Minaral Loss
Adult = 21 years BMD t-score BMD tscore <-25 Samalogical Facurs Paindlogic tacure
-250-10 (inciuding loss of causing Et=-Trazianing
vansbral haight) consaquancas
Padiatric < 21 yaars BMD z-score BMD z-score <-25 Panalogical fracure Pamaiogic Tacure
-2510-10 {Including loss of causing Bfe-Tyeiening
vanatra haight) consaquancas
Myaigla Muscie pan causing no | Muscle pain causing Muscie pain causing Disabiing muscia pain
or minmal imerfrence | gremer than mimmal Inatity 10 parform usual Causing InaDimty
‘Wit usual s0Cia & imarfarance Wwith usul funcional actihvities | parform Dasic saif-Care
funceonal actihiss 003 & unctonal funceons
Basic Seif-care Functions - Adult Actyiies such 35 bat
Basic Seif-care Functions - Young Chiidren: ACivilies 13l are age a0 cullurally a0Oropriate (2.0 %eding saif witn cullurally
a00M0oMe e3tng Implement
Usual Social & Functional Activities - Aduit Acsptive t3sks and desirabie actviies. such 35 QoIng B WOMK, Shopoing. Cooking
use of transporiation, pursuing 3 hoddy, eic
Usual Social & Functional Activitiss — Young Chiidren Activities iat are age and culiurally approoriate (e.q., sockal Imeractions
28 Dec OUClarfication Aug 09 Page 120f2 version 1.0:Cla
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PARAMETER GRADE 1 GRADE 2 GRADE3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LIFE
THREATENING
Ostaonzcrosis NA ASympIOmate Wit Symptomatc bone pain bonz pain Wit
radograpnic inangs With radiograpnic Indings 7 rapnic nangs
AND No aparatve OR Oparatve imarvention ;:rggmum
imarvamion Indcated Indicatad basic saif-Care luncions
GENITOURINARY
Ceanvicits Symploms causing no Symploms causing Symploms causing Symploms causing
{symptoms) or minemal greater than minmal inaninty 10 perform usual inatity 10 parform basic
(For use In SRx3es Imarferance win Imarfarance with usua social & functional saif-cara unclons
evaluatng fookcal usua socia & 50013 & unconal aaniies
Siy sges) Foromer | NN achaBes achites
canicits see
infaciion: infaction
(any omar man HIV
infacson)
Canicits Minimal canical Moderatie canical Savers canvical Epmnaia @sruption
(chnical exam) abnarmaities on aBonarmaiites on Fonormaiites on > 75% 1013l surtace
For voe I shudies axamination Sxaminaton examinaton (aryhama,
svaugtng toica {aryhama, (aryihama, oauCapunsant
—— mucapunsant ucapunsant discharge, or Fianmty)
discharge, or frianmty) @scharge. or fiamty) OR Epmhaiia
P . o OR Epmana derugion | 50 - 75% 1t sutace
(any omar an =N @sruption of 25 - &%
Imar-manstrual Spoting obsarved by Imer-manstrual Iner-manstrual biaading Hamarraga wit it
Diaadng (IME) parsapant OR pesdng nat grasie in grasier In duraton or Trasaning hypotensian
Mirimal biood durason or amount amount an usual OR Oparagive
absarved during an usua manstrual meanstrual Cycie imarvanion indcaied
CaNiC3 O CONRECARIC cyae
Saminason
Urinary ¥ract NA Signs or symgroms of Signs or symploms af Ovetructon causing Wi
obstrucsion (2g.. urinary wact urinary ¥act abstrucion Trazaning
abstruction without With Dponapiasls o consequances
DYNNES O ranal dystuncton
ranal dystuncion

Basic Ssif-care Functions - Aduft Activiies such 3s Dathing. dressing. lleting, transfermovement. contivence. and %eeding
-

Basic Seif-care Functions — Younq Chiidren: Actiyiies Tat an
2poropriate eating Implement

culurally appropriate (eq. %eeding self wiln Culurally

Usuai Social & Functional Activities - Aduit Adaptive t3ske and desiradle aCIVEies, suCh 38 QOINg 10 WOk
use of transportation, pursuing a hodDy. eic

shopping, CONKING

Usua! Social & Functional Activities - Younq Children: ACtvRies Tt are age
play acWEes, keaming 13sks, &

&0Cial Imeractions

28 Dec 04Cia Version 1.0/Ciarication 1

rification Aug 03

MK-8591-003-03 Final Protocol 21-Dec-2016

Confidential



Product: MK-8591 104
Protocol/Amendment No.: 003-03
PARAMETER GRADE1 GRADE 2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LIFE-
THREATENING
WIS Symgioms causing no or Sympioms Causing inabilily | Symploms C3using InaDity
(symgioms) mma greater an minsmal 10 parform usual s50Ca & 10 parform basic seif-Care
usual funcional achvites funcsons
(Usan sudes Imarfarance with
usual 50013 & e
sludy agams) fnctona achvines
For omher
VECAgLE el
infacson: infacton
(any othar than HIV
infacsam
VNAgNTS Minmal vaginal odraie vaginal Savars vaging Vaginal parforation OR
(Usin studes examinztion OR eaminason OR eaminaion OR > 75% i3 surtacs
Epmhaiial dsruption Epmhaiia @sruption of Epihalia dsruplion
< 25% of 1ot surtaca - 9% 13 surface 50 - 75% 10t3 surface
swady agenms)
For other
WONNADIONS see
infacton: infection
(any other than HIV
OCULARMSUAL
Uveits but Postanior or pan-uvaits Desabing visudl loss In
osfactatia on &xam uvaiss OR Madical OR Operatve afeciad eyas)
Imarvention Indicaied Indcaed
Visual changes (from Visual changes Visual changas Visual changes causing Désating visual loss In
basaing) Causing no OF Minmal causing grazier fan INa0EYy 10 partorm usual amecied eye(s)
Imarfarance Wil minimal 80Cia & fluncsonal
v eanE £ wemuzus soci 8 [
funcional acthvitas functional achvites
ENDOCRINEMETABOLIC
Apnormal tat Deteclapie Dy study Detaclapie on physical DésSguring OR Obvious NA
accumuistion parscipan (or by 2xam by hasitn care changes on casudl
(29, back of nack, caragiver for young provider visual Ingpaction
Draasis. abdomen) cniiaran and disanied
3duits)
Diabstes mamius NA New onset without nead New onsat with infiaion of | Uife-Fwazaning
L iz medicaton OR | medication indicaied OR consequences (4.,
Modificaton of current Ciapates K2103Cia08is,
madictions 10 ragan daspie Yazmmant Nyparosmalar non-
ghucose conral modicaton ES4mC coma)
Basic Ssif-care Functions - Aduit ActivEies such 35 DaMing. aressing, Wolisting, ransfermovement, comtinence, and feeding
Basic 3eif-care Funchions - Young Chiidren: Activities T3t are age and cullurally aporooriate (eq., feeding self wiln culurall
appropriste eating Implemen
Usual Social & Funcbional Activibies - Aduit: Agspive tasks and cesiradle actviies. SUCh 35 QOING 10 WOk, ShOpDIng. COOKINg
use of Wansportation, pursuing 3 hotoy . efc
Usual Social & Functional Activities — Young Children AcIviies T3t are 3ge and cullurally aoorooriate (&g s0cial Imeractions
play actviies. leaming t3sks. eic
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PARAMETER GRADE1 GRADE 2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Gnecamasia Datactatia Dy study Datactaie on physical Distiguring OR Otvious an | NA
partcipant of caragiver | &xam Dy ha3mh cars C35UF VISUI Inspacton
{for young chilran and | prowider
dsaniad 0Us)

Hypartyroiism Asymplomatic causing Inaomty | Lie-tramening
grasiar than minsmal 10 parform ususl social & cansequences (eg.,
imarfarance with usual uncEonal acihvites OR myrad s1amm)
socia & functonal Uncontraliad despiie
actvises OR Thyraid razman
supprassion MEragy

Hypomyraiiam Asymplomatic Symplomatc causing Symploms causing Inablty | Ute-twestening
grasiar fan minma 10 parform usual s0cial & consaquances (e4g.,
imarfarance with usual funcional acivites OR myxadama coma)
§0Ca & unctional Uncomroiad desphi2
acivises OR Thyraid Taaman modicaton
rapiacaman
Ingicaad

SR INy Detactabie Dy study Detectaie on physical Disigunng OR Oovious an | NA

(29..131 ss rom Me partcipant (or by =xam by hEEm cae casud visudl Inspaction

3c2, axvamites, caragiver for young proviger

Dbutiocks) cnisdren and dsanied

33U
1 -r

Basic Seif-care Functions - Aduit ActvEies such 35 Daing. Oressing. 0

Basic Seif-care Funchbons - Young Chiaren: ACIvEes T3t are 3Q2 and

3poropriERe esting Implement

Usual Social & Functional Activities - Aduit Acaotive taske and Gesiradie aciviies, such as going Ok, ShOpping. CooKing
use of transportation, purs PODDY, eac
Usual Social & Functional Activties - Young Children: ACtvRies Tt 3re 30e and Culturally approoriate (g social Meeractions
play actvEies, leaming taske. e4c
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LABORATORY

PARAMETER GRADE1 GRADE2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LFE-

THREATENING

HEMATOLOGY Stancard Intemavional Units are listed in fralics

Apsae CD4+ coun 300 - 200mm° 200 - 299mm° 100 —193mm° < 100mm°

-?:utmm 300 - 400(L 200 - 200QL 100 - 100l < 1000L

- F‘

(HIV NEGATIVE ONLY)

ADsOUIZ Iympnacyle 800 -ﬁ&;;ms s00 -s;aggm‘ 350 -azvrns - ssumagy

coum 0600 x 10° - 0500 x 10° - 0350 x 10” - <0350 x 10°4

- Aduilt and Pediatric 0050 x 1071 0509 x 1071 0400 x 10"

> 13 yaars

(HIV NEGATIVE ONLY)

Comment: Valuss Inchikiren = 13 yaars are not givan for 2 WO paramaians above Dacause 2 absalUle Counts are variadie.
Absaiuie nautropnil Coumt (ANC)

Adutt and Pediatric, 1,000 - 1,300mm> 750 —999mm” 500 —74mm” < 500mm”
> 7 days 1000 x 10" - 0750 x1¢° - as0 x1¢° - <0500 x 1071
1.300 x 1074 0.000 x 10°L 0740 x 10"
it 2- 57 aays 1250 — 1.500mm" 1,000 - 1.248mm" 750 —399mm” <TS0mm”
1250 x10" - 1000 x 10° - o7s0 x10° - <0750 x 10"
1.500 x 10 1240 x 10 Goog x 10
pat T <1 day 4000 - 5,000mm> 3000 - 3999mm"° 1500 - 2999mm"> <1500mm”
4000 x 10° - 2000 x 10° - 1.500 x 10” - <1500 x 10"
5000 x 10" 3000 x10"L 2000 x 10°L
Comment: Paramater changed Fom I, < 143y 1 -t =1 43y
Fibrinogan, dacraasad 100 —200 mgidL 75 - 99 mgilL 50 — 74 mg/ch, <50 mgidL
100 -200 gL 075 -000 gL 050 -074 gL <050 oL
oR or oR or
075 -099 x LN 050 -074 X LLN 025 -049 X LN <025 XLLN
OR
Associaied Wit gross
Dasang
O
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LABORATORY
PARAMETER GRADE1 GRADE 2 GRADE 3 GRADE4
MILD MODERATE SEVERE POTENTIALLY LFE-

THREATENING

Hamagiain (BgR)

Comment. The HgQ vaiss N (UMAL Nave CTanged Decauss M2 CONErsion oI Usad 10 CoMverl gige. 10 (DOAGPL N3s Dean
coangast from 0.155 10 0.5205 (e Most COMMONTy Usad COMVErsion 1ackr). For grading HgRresults abtainad Dy an analylic matnod Wi 3
comvarsion tacior oher than 0.6205, e rasult must b2 convariad 10 g/ USIng 2 appropriale conversion BCior for that 1ab.

Podiatric 25100 g T5-8200 550 —74 oWl <ESga
‘:;‘ﬂ:: S22 mman (2 o 40340 AL i
(HIV BOSITIVE ONLY)

AOull ana Peaiatric 100 - 109 gl so—gs‘gu 70-89 QL a.g}.a
2 57 ays 618 -6.79 pmL 555 -1/ pmoL 434 - 552 mmoL < 434 mmolL
(HIV NEGATIVE OoR OR OR

25—3.!%& Ss-l.l%u, 245041

155 -213 mmait 214 -275 mmaiL - 150 Bt

Comment. Tns dacrasse i 3 d9aCraase om Dasains

il = 85-940%L 70- 82giL 60— 69 gl <600 gL
%’%ﬁm 52458 Tmat €31 -328 gmant 372 -4 mmar 3% e
N 1|

ot 95-105 gl 80-94Q4L 70-T9qML <7.00 gkl
mtmi'?, 22- 35 dave
(HIV POSTTIVE OR S&7 - 6 S mmait tm—s&w 434 - 402 mmat <434 mmalL
NEGATIVE)

-t 120 — 130 gik. 100 — 119 gik. 90-99 g/ <90g4L
mnoss'rﬂe%'ﬂ_ Yo Ztm ot £ 12 - 741 mmaL i3 2P mmat i mman
NEGATIVE)

Comection: Parameter changad from "Intam < 21 d3ys 10 “Inan = 21 days
imamatonal  Normaized 11=-15X ULN 16-20x ULN 21 =30 x ULN > 30 X ULN
Rato of prowyomin sme
(INR)
MED2mogi0n 50-100% 101 - 150% 151 —200% > 200%
Profwomoin Time (PT) 11-125 XUN 126 —150 x ULN 151 —300 x ULN > 300 XULN
Parta Thromoqoiasen 1.1-166 XULN 167 -233 x ULN 238 -300 x ULN > 300 x ULN
Time (FTT)
Pames, decressed 100000 - 000 - 500 - <25000mm”
12¢599mm % 9%9mm £9.999mm < 25000 x 10
100000 x 10° - 50000 x 10° - 25000 x 10 -
124000 x 10°4 00000 x 1074 0000 x 10"
W5C, decrassed 2,000 - 2.500mm" 1500 — 1.999mm" 1,000 - 1,499mm" <1000mm”
2000 x 10 - 1.500 x 10 - 1000 x 10° - <1000 x 10°L
2500 x 10°L 1.000 x 10°1 1400 x 10"
¥ Use age 3nd sex approoriste vakes (2g. blingin
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LABORATORY
PARAMETER GRADE 1 GRADE 2 GRADE 3 GRADE 4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
CHEMISTRIES Standard Intemanional Units are listed in fralics
Addosis NA pH <normal, but 2 7.3 pH < 7.3 without ile- pH < 7.3 wilh i
Trazenng Trazsnng
consaquancas consaquancas
Alpumin, sarum, iow 30giL - <LIN 20-29giL <20giL NA
30gL-<UN 20-20gL <@gl
Ascainz Prosphatase 125 -25 xUNT 26-50x UNT 51-100 xUNT > 100 xuN'
A0S NA pri>norma. bt $75 | P> 7.5 withoul il pH =75 Wi
Trazienng Trazanng
consaquancas consaquancas
ALT (SGPT) 125 —25 xULN 26-50x ULN 51-100 xULN > 100 xULN
AST (SGOT) 125 -25 XULN 26-50X ULN 51-100 XULN >10.0 X ULN
Sicarbonaiz, sarum, low 160 mEgL - <LLN 110 - 159 mSgh 30— 103 mEgh <80 mEgL
160 MEAUL - < LLN 110 - 150 mmalL 80~ 100 mmaL <80 mmat
Comment: Some Laboratorias will raport s valus 35 Sicarponaie (HCO3) and othars 38 Total Carbon Diaade (COZ). Thess areathe same
tests; valuss shoud D2 Qraded according 10 e ranges for Sicardonale 3s Bsied above
SmErutin (Tota)
Adult and Pediatric > 11-15x ULN 16-25X ULN 26-50x ULN >S0XULN
14 aays
= NA 200 -250 Mgik. 251 —300 mgik >30.0 mgiL
AR A 42 ~iz8 umat 20 Z513 ymail - 5130 it
= NA NA 200 —250 mgidh >250 mgik
"', <14 mg mg
(ramoyesy o 2 ~43 P > 428 pmalL
Caicium, sarum, high
Adult and Pediatric 106 - 115 mgidL. 116 - 125 mgil, 126 - 135 maidL > 135 mgiL
=7days 205 - 285 mmaiL 280 -313 mmaL 314 -338 mmal > 338 mmaL
F
st <7days 115 -12.4 mgih, 125 129 mgich. 13.0 - 135 Mgk, > 135 mgiL
288 -310 mEmAL 311 -323 mmaiL 3245 - 355 mmaL *338%&1
Cacum, serum, low
Adult and Pediatric 78 -84 mgil 70 —77 mgik, 51 —69 mgiL <61 mgiL
= 7days 105 -210 mmoiL 175 - 1.04 mmaiL 153 - 1.74 mmaiL < 1.53 mmOIL
=
[P - 65 - 75 mgiL 50 - 6.4 moiL 550 -590 mgiL <550 moikL
163 - 1.88 mmaiL 1.50 - 1.02 mmaiL 158 - 15! mmaiL < 1.35 pmaiL
Comment. Do nat adjust Caicium, sarum, low OF Caicium, sarum, Migh for aibumin
Valoes 3re Driemm ntems Preterm ivants De 3 using loca ange
Tuse :';é and s&x aporopriate vakes %; ol
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LABORATORY
PARAMETER GRADE 1 GRADE 2 GRADE 3 GRADE 4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Cardiac troponin | (CTRD NA NA NA Lavais consislant with
intarcion or
unstabis anging as
datnad by he
manutaciurer
Cardiac troponin T (Tl NA NA NA & 0.20 ngimi
OR
Levals consistent with
myocardial infarcion or
unstabie anging 3
datnad Dy he
manutaciurar
Cholestaral (1388ng)
Agult = 18 years 200 -239 mgiL 24 - amrngu =300 mgih. NA
S15-010 mMmAL 020 777 mmL > 7.77 MmaL
Pedistric « 18 years 170 - 199 mgidL 200 - Soumg}u, > 300 mgidL NA
440 -515 mmoiL §16 -7.77 mMmIL > 777 mmaL
Creapo2 Knsse 30-59x UNT 60-99x ULNT 100 =199 x ULNT 2200 xUNT
Crazurine 11-13x UNT 14-18x ULNT 19-34x UNT 235 xUN'
LABORATORY
PARAMETER GRADE 1 GRADE 2 GRADE 3 GRADE 4
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Glucosa, sarum, high
NanasEng 115-150 AR 161 -250 mgil 251 -500 > 500 Mgk
ﬁﬂ?uml 859—‘38?9:&:1331 1380 - ?bgmi > 2775 mml
Fastng 110 - 125 mgik 126 -250 mgil 251 -500 mgiL =500 mgiL
611 -804 mmaL 605 - 1358 mmaiL 1380 - 2775 mmalL = 2775 M
Glucosa, sarum, low
Adult and Pediatric 55-64@-\1 no-sag.u, 30 -3 mgL <30 mgilL
= 1month 305 -355 mmaiL 222 -306 mmayL 167 —223 Mmool < 167 mmL
0 montn 50 - 54 mg & -8mg 30 - 38 mailL <30 mgilL
—— 27 - 300@3;1. 222 - zwm 167 - :nw < 1.67 mmoL
BEEES UIN-<2Z0x UIN + 20 X ULN wimout Toesea] acEE wih |
WIOUt acIoss pH < 7.3 without Bte- pH < 7.3 win -
] Trazening Trasaning
Consequancae consaquancas
MK-8591-003-03 Final Protocol 21-Dec-2016
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Comment: Addad ULN 10 Grade 1 paramater
LDL cholesteral (fasting)
Aodult = 18 years 130 153 mgigL 160 —190 mgidL : 190 mgiL,
3137 -412 momaL 413 -400 mmalL : 401 mmaoil
Pediatric = 2-< 18 110 - 129 mgidL 130 - 189 maidL = 190 mgidL
yaars 285 -334 MmaIL 335 - 400 MmoIL = 407 MmO
_p3s2 11-15X ULN 16-30x ULN 31 -S0XULN
Magnesium, sarum, low 12 =14 09 -1.1mEgL 06 - 03 mEgL
060 -070 mmL 045 -050 ML 030 -044 mEaIL <030 mmat
Pancreatc amyiase 11=-15x ULN 16-20x UIN 21-S0x ULN
Pnospnaiz, sarum, low
Aduit and Pediatric 25mgil —<UN 20-24maik 10 - 19 maik
> 14 years 081 mmAL- < LN 005 - 080 mmaL 032 -064 mEQL mmHL
Pedistric 1 year - 14 30-35mgik 25-29mgin 15-24 mgiL
yaars 007 - 1.13 mmIL 061 -006 MM 045 - 050 mmEL < 045 mmait
Padistric <1 35-45mgik 25-34mgil 15-24 mgih :
- HS-!‘?GM‘L 081 -H?m aa-oa"::gm < 048 mmoiL
Potzssium, sarum, hign 56 - 6.0 mEQL 61-65msgL 65 - 7.0 mEgL
50- 00 mmaL 61-65nmatL 60— 70 mmAL
Potassium, sarum, low 30- 34 mEgL 25-29mEgL 20-24mEgL
30- 34 pmpiL 25-20 pmaiL 20- 24 pmaiL
Sodum, sarum, nigh 14 - 150 mEgL 151 - 154 mEgL 155 - 159 mEgL
146 - 150 mmaIL 151 - 154 mmaIL 155 - 150 ML
Sodum, sarum, low 10 -135 mEQL 1235 -129 mEQL 121 -124 mEgL
130 - 135 mmoiL 125 - 120 mmaiL 127 - 124 mmalL
Trigiycandas (f3stng) NA 500 -750 mgik 751 -1200 mgilL
505 - 5845 mMmOIL 840 - 1350 mmoIL > 1356 mmAL
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LASORATORY
PARAMETER GRADE 1 GRADE 2 GRADE 3 GRADE &
MILD MODERATE SEVERE POTENTIALLY LFE-
THREATENING
Unic aad 7.5 - 100 mgiL 10.1 —120 mgiL 121 —150 mgiL > 150 mQiL
045 -050 mmAL 060 -071 mmaL 072 -0 mmaL =050 mmaiL
URINALYSIS Standsrd international  Units are Misted in tEiics
Hamaturia (microscopc) 6 - 10 RBCHPF > 10 RBCHPF Gross, with or without Transtusion indcated
ciots OR with REC casts

Drossinuria randam 14 2-34+ 44+ NA
colacton
Prowinuria, 24 howr colacion

Adut and Padaric 200 —999 mg/2en 1,000 — 1,999 mgi2s 2000 - 3500 mgi2en | > 3500 mgi2é n

210 yare 0200 - G000 gl 1.000 - 1.000 gt 2000 - 3500 g4 > 3500 g

Pagavic > 3 ma- 201 -29 mgm2¢n | 500 793 mgm2¢ 00 - 1,000 > 1,000 mg/m“72

<10 yaars 0201 - 0.400 g 0500 - 0700 gt mg/m*/2¢ n > 1.000 g

0800 — 1.000 gul
MK-8591-003-03 Final Protocol 21-Dec-2016
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13.0 SIGNATURES

13.1 Sponsor's Representative

TYPED NAME

TITLE

SIGNATURE

DATE SIGNED

13.2 Investigator

I agree to conduct this clinical trial in accordance with the design outlined in this protocol
and to abide by all provisions of this protocol (including other manuals and documents
referenced from this protocol). I agree to conduct the trial in accordance with generally
accepted standards of Good Clinical Practice. I also agree to report all information or data in
accordance with the protocol and, in particular, I agree to report any serious adverse events
as defined in Section 7.0 — Assessing and Recording Adverse Events. I also agree to handle
all clinical supplies provided by the Sponsor and collect and handle all clinical specimens in
accordance with the protocol. I understand that information that identifies me will be used
and disclosed as described in the protocol, and that such information may be transferred to
countries that do not have laws protecting such information. Since the information in this
protocol and the referenced Investigator’s Brochure is confidential, I understand that its
disclosure to any third parties, other than those involved in approval, supervision, or conduct
of the trial is prohibited. I will ensure that the necessary precautions are taken to protect such
information from loss, inadvertent disclosure or access by third parties.

TYPED NAME

TITLE

SIGNATURE

DATE SIGNED
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