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SUMMARY OF CHANGES
PRIMARY REASON(S) FOR THIS AMENDMENT:
Section Number (s) Section Title(s) Description of Change (s) Rationale
5.5 Concomitant Prohibited medications added | These changes were made to
Medications/Vaccinations enhance the usefulness of the
(Allowed & Prohibited), table.
Table 2
5.5 Concomitant Dosage of lorazepam or These changes were made to
Medications/Vaccinations lorazepam equivalents reduce the dosage of
(Allowed & Prohibited), decreased. Added text benzodiazepine permitted
Table 3 instructing sites to avoid using | during the clinical trial, and to
“PRN” when entering dosage promote reporting of daily
in the CRF dosage administered.
ADDITIONAL CHANGE(S) FOR THIS AMENDMENT:
Section Number (s) Section Title (s) Description of Change (s) Rationale
5.1.2 Subject Inclusion Criterion 8 Minor wording change Clarification
5.1.2 Subject Inclusion Criterion 10 | Deleted sentence Text did not apply to this
protocol
5.1.3 Subject Exclusion Criterion 5 “Or” changed to “and” Clarification
5.1.3 Subject Exclusion Criterion 19 | “Known” inserted before Clarification
“serological evidence”
5.8.1 Discontinuation of Treatment Delete “confirmed” from text Clarification
“the subject has a confirmed
positive serum pregnancy test.”
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Section Number (s)

Section Title (s)

Description of Change (s)

Rationale

6.0 Trial Flow chart assessments, Changes in assessments and Revisions better encapsulate
footnotes some assessment wording. actions needed at these
assessments; footnotes revised
for clarity
7.1.1.5.1 Psychiatric Intake Evaluation Delete “vendor” from phrase To make consistent with the
and MINI external vendor’s SDME rest of the protocol.
7.1.3.1 Laboratory Tests (Table 4) Addition of creatinine Clarification
phosphokinase total analyte,
and other clarifications
7.1.3.2 Pregnancy Testing Section revised to provide Consistent with rest of protocol
clarity on use of urine
pregnancy tests and results
confirmation through serum
pregnancy testing
7.1.3.3 Urine Alcohol Drug Screen Added text to align with other | Consistency
protocol sections
7.1.4.4 Calibration of Critical Added text regarding ECG Minor correction
Equipment equipment calibration
documentation.
7.1.5.1 Screening Added sentence regarding Clarification
re-screens
7.1.5.1.1 Hospitalization During the Added text regarding in-patient | Clarification

Trial

period
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Section Number (s) Section Title (s) Description of Change (s) Rationale
12.4 Approximate Blood/Tissue Deleted Visit 4 prolactin Consistency with Trial Flow
Volumes Drawn/Collected by | collection. Chart
Trial Visit and by Sample
Types
12.4 Approximate Blood/Tissue “At the discretion of the Clarification, alignment with
Volumes Drawn/Collected by | investigator” added to HIV/ flow chart update
Trial Visit and by Sample hepatitis screen.
Types
12.5 Abbreviations Expanded one abbreviation,
added another.
Global Minor spelling, grammar,
and/or style changes throughout
document
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1.0 TRIAL SUMMARY

Abbreviated Title MK-8189 vs. placebo with active control in adults with acute
schizophrenia

Trial Phase Phase Ila

Clinical Indication Treatment of Acute Episode of Schizophrenia

Trial Type Interventional

Type of control Placebo, active comparator

Route of administration Oral

Trial Blinding Double-blind

Treatment Groups Randomized to MK-8189, placebo, or risperidone

Number of trial subjects Approximately 215 subjects will be enrolled.

Estimated duration of trial The sponsor estimates that the trial will require approximately 14
months from the time the first subject signs the informed consent
until the last subject’s last study-related phone call or 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 visit and tapering of
prohibited medications of 3 (+4) days, each subject will be receiving
assigned treatment for approximately 4 weeks. After the end of
treatment, each subject will be followed for 14 days.

Randomization Ratio 2:2:1 (MK-8189:placebo:risperidone)

A list of abbreviations used in this document can be found in Section 12.5.
2.0 TRIAL DESIGN
2.1 Trial Design

This is a randomized, placebo-controlled, parallel-group, multi-site, double-blind trial of
MK-8189 with placebo using risperidone as an active control in adult subjects experiencing
an acute episode of schizophrenia, according to the criteria specified in the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5 ™), and to be conducted in conformance
with Good Clinical Practices.

This trial will be up to 7 weeks in duration, with up to 7 site visits for each subject. The
study will consist of a Screening/tapering period (up to 1 week long), a 4-week treatment
period, and a 14-day follow-up period. Subjects could be admitted to the hospital/inpatient
unit as early as the day of consent signing but no later than the evening of Screening visit
assessment collection completion. Subjects may continue as an inpatient in this trial
throughout the active treatment period.
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At Baseline (Visit 2/Day 1), subject eligibility will be reassessed and subjects found to be
eligible to participate in the study will be randomly assigned to an investigational product
(IP) treatment group: MK-8189, placebo, or risperidone in a 2:2:1 distribution, respectively.

This is a double-dummy design. The initial I[P dose of MK-8189 will start

The initial dose of risperidone will start at 2 mg QD
and titrate up to 6 mg QD. Initial dosing and titration of IP over the 7 day titration period are
described in Section 5.2.1.2 (Dose Modification [Escalation/Titration/Other]).

Subjects who discontinue or complete the treatment period will have 2 follow-up phone call
visits (post treatment Days 3 and 14) and a follow-up clinic visit (post treatment Day 7) after
their last dose of IP.

The primary endpoint will be the assessment of symptoms of schizophrenia, as measured by
the Positive and Negative Syndrome Scale (PANSS) at 4 weeks, as well as safety and
tolerability. The secondary endpoint will assess the severity of schizophrenia at 4 weeks, as
measured by the Clinical Global Impression-Severity of Illness (CGI-S) score. Exploratory
endpoints will include the proportion of PANSS total responders (=30% reduction in PANSS
total score), as well as the mean change from baseline to 4 weeks in the PANSS negative and
positive subscale scores.

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.

A standing internal Data Monitoring Committee (siDMC), which is comprised of members
of Sponsor Senior Management, none of whom are directly associated with the conduct of
this trial, will evaluate the unblinded safety and efficacy data to assess the overall risk and
benefit to trial participants when approximately 25%, 50% and 75% of the subjects have had
the opportunity to complete the study.

An interim unblinded efficacy (futility) analysis will be considered unless more than 50% of
the subjects have been enrolled 4 months after the first subject was randomized into the
study. The interim analysis, which would be performed by an internal statistician not
affiliated with the project, would occur when 50% of the subjects have completed or
discontinued IP treatment and include all data collected (including partial data from subjects
who were randomized, but did not yet have the opportunity to complete the study). The
siDMC would review the analysis results and recommend whether the study should continue.
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2.2 Trial Diagram

The trial design is depicted in Figure 1.
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BL= Baseline, Rand=Randomization
TC=Telephone Call, EOT=End of Treatment

* Hospital discharge to an out-patient setting may occur on Day 21 after completion of
assessments, if in the opinion of the inwestigator, the subject is deemed clinically stable.

Figure 1 Diagram of PN-005 Study Structure
3.0 OBJECTIVE(S) & HYPOTHESIS(ES)

3.1 Primary Objective(s) & Hypothesis(es)

In male or female subjects with schizophrenia according to the DSM-5™ criteria who are
>18 to <50 years of age, and currently experiencing an acute episode of schizophrenia:
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(1) Objective: To evaluate the efficacy of MK-8189 compared to placebo after 4 weeks of
treatment as measured by the PANSS total score.

Hypothesis: MK-8189 is superior to placebo in reducing the overall symptoms of
schizophrenia as assessed by the mean change from baseline in PANSS total score after
4 weeks of treatment.

(2) Objective: To evaluate the safety and tolerability of MK-8189.
3.2 Secondary Objective(s) & Hypothesis(es)

In male or female subjects with schizophrenia according to the DSM-5™ criteria who are
>18 to <50 years of age, and currently experiencing an acute episode of schizophrenia:

(1) Objective: To evaluate the efficacy of MK-8189 compared to placebo after 4 weeks of
treatment as measured by the CGI-S score.

Hypothesis: MK-8189 is superior to placebo in improving global functioning as
assessed by the mean change from baseline in CGI-S score after 4 weeks of treatment.

3.3 Other Objectives (e.g., Tertiary, Exploratory, etc.)

In male or female subjects with schizophrenia according to the DSM-5™ criteria who are
>18 to <50 years of age, and currently experiencing an acute episode of schizophrenia:

(1) Objective: To evaluate the efficacy of MK-8189 compared to placebo after 4 weeks of
treatment as measured by the proportion of PANSS total responders (>30% reduction in
PANSS total score).

(2) Objective: To evaluate the efficacy of MK-8189 compared to placebo after 4 weeks of
treatment as measured by the PANSS negative subscale score.

(3) Objective: To evaluate the efficacy of MK-8189 compared to placebo after 4 weeks of
treatment as measured by the PANSS positive subscale score.

(4) Objective: To evaluate the efficacy of risperidone compared to placebo (for assay
sensitivity) after 4 weeks of treatment as measured by the PANSS total score.

(5) Objective: To assess the plasma pharmacokinetics of multiple doses of MK-8189
administered as monotherapy.

(6) Objective: To explore the relationship between genetic variation and response to the
treatment(s) administered. Variation across the human genome will be analyzed for
association with clinical data collected in this study.
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4.0 BACKGROUND & RATIONALE
4.1 Background
Refer to the Investigator’s Brochure (IB) for detailed background information on MK-8189.

4.1.1 Pharmaceutical and Therapeutic Background

MK-8189 is a potent and selective
being developed as a novel therapeutic for the treatment of schizophrenia.

4.1.2 Information on Other Trial-Related Therapy

Risperidone is indicated for the treatment of schizophrenia. Efficacy was established in 4
short-term trials in adults, 2 short-term trials in adolescents (ages 13 to 17 years), and 1 long-
term maintenance trial in adults. See Appendix 12.6 for label information. The goal of the
current trial is to detect the clinical efficacy of MK-8189 for the treatment of acute
schizophrenia in comparison to placebo. Risperidone will act as the active control in this
setting to provide validation of the trial design.

4.2 Rationale
4.2.1 Rationale for the Trial and Selected Subject Population

This study will evaluate the efficacy and safety of MK-8189 in subjects experiencing an
acute episode of schizophrenia according to the DSM-5 ™ criteria.

Schizophrenia is a chronic debilitating disorder consisting of 3 symptom domains, including
positive symptoms (eg, psychosis, hallucinations and delusions), negative symptoms (e.g.,
apathy and amotivation), and cognitive impairment (e.g., impaired memory and planning).
The prevalence of schizophrenia is low but the disease burden is high. Schizophrenia affects
about 1% of the population globally. It is believed that disruption of corticostriatal signaling,
stemming from increased dopamine and decreased glutamate neurotransmission, results in
the positive symptoms of schizophrenia, and may also contribute to cognitive impairment.
Atypical antipsychotics are the current "gold standard" medications used for the treatment of
schizophrenia. However, a substantial portion of patients with schizophrenia are not
adequately treated by these medications and ~70% of patients switch medications within a
year due to either a dissatisfaction with efficacy or a general lack of tolerability due to a wide
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array of adverse events. The major adverse events associated with these medications include
weight gain/metabolic effects, extrapyramidal effects, increased prolactin secretion and
sedation.

MK-8189 was shown to be fully efficacious in 3 well-defined preclinical assays predictive of
antipsychotic activity.

Overall, the preclinical toxicity profile of MK-8189 via the oral route of administration
supports the conduct of clinical trials up to 6 weeks in duration. In the nonclinical toxicology
program, there were no target organ toxicities identified in the 6-week toxicity studies in rats
or monkeys. MK-8189 was well-tolerated in adults with schizophrenia for up to 14 days
(both mono and add-on therapy) at doses up to 16 mg.

The results of this study will be used to determine if MK -8189 is efficacious in the treatment
of schizophrenia and has a safety profile supportive of continued clinical development.

In order to assess the efficacy and safety of MK-8189 in schizophrenia, subjects with
schizophrenia who are currently experiencing an acute episode of the illness will be eligible.

The Positive and Negative Syndrome Scale (PANSS) is a 30-item clinician-rated instrument
for assessing the symptoms of schizophrenia and will be used as the primary efficacy
endpoint measure. The scale was developed to assess positive and negative symptoms of
schizophrenia as well as general psychopathology. The PANSS is a well-characterized,
standardized measurement technique used for measuring symptom severity of patients with
schizophrenia and is widely used in the study of antipsychotic therapy.

4.2.2 Rationale for Dose Selection/Regimen/Modification
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4.2.2.1 Rationale for the Use of Comparator/Placebo

Despite the seriousness of the indication, a placebo treatment arm is necessary to evaluate
efficacy and safety. Without the use of placebo, false assumptions regarding the true efficacy
of new drugs may be made. In the absence of a placebo control, it is nearly impossible to
distinguish true drug effects from placebo effects in this study population.

Risperidone is an antipsychotic drug mainly used to treat schizophrenia (including adolescent
schizophrenia), schizoaffective disorder, and the mixed and manic states of bipolar disorder.
Risperidone is a second-generation atypical antipsychotic. It is a dopamine antagonist
possessing anti-serotonergic, anti-adrenergic and anti-histaminergic properties.  The
recommended starting dose of risperidone approved by the Food and Drug Administration
(FDA) for schizophrenia in adults is 2 mg (QD). Further dosage adjustments in 1 to 2 mg QD
increments are recommended if necessary, to the recommended dose of 4 to 8 mg QD.
Efficacy with risperidone in schizophrenia was demonstrated in a dose range of 4 to 16 mg
QD in clinical trials according to the US approved label. However, doses above 6 mg per
day for twice daily dosing were not demonstrated to be more efficacious than lower doses,
were associated with more extrapyramidal symptoms and other adverse effects, and are
generally not recommended. The current trial will use a target dose of risperidone 6 mg QD
as the active control to provide validation of the trial design.

4.2.3 Rationale for Endpoints
4.2.3.1 Efficacy Endpoints

The Positive and Negative Syndrome Scale (PANSS), is a 30-item clinician-rated instrument
for assessing the symptoms of schizophrenia and will be used as the primary efficacy
endpoint measure. The positive scale consists of 7 items which measure delusions,
conceptual disorganization, hallucinations, excitement, grandiosity,
suspiciousness/persecution, and hostility . The negative subscale consists of 7 items which
measure blunted affect, emotional withdrawal, poor rapport, passive/apathetic social
withdrawal, difficulty in abstract thinking, lack of spontaneity and flow of conversation, and
stereotyped thinking. The general psychopathology scale consists of 16 items which measure
somatic concern, anxiety, guilt feelings, tension, mannerisms and posturing, depression,
motor retardation, uncooperativeness, unusual thought content, disorientation, poor attention,
lack of judgment and insight, disturbance of volition, poor impulse control, preoccupation,
and active social avoidance. The change from baseline in the PANSS total score at 4 weeks
is the primary efficacy endpoint.

The Clinical Global Impression Severity of Illness (CGI-S) is a 7-point clinician-rated scale
for assessing the global severity of the illness. The change in CGI-S score from baseline to 4
weeks will be used as a secondary efficacy endpoint.
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Exploratory endpoints will consist of the proportion of PANSS total responders (=30%
reduction in PANSS total score), as well as the mean change from baseline to 4 weeks in the
PANSS negative and positive subscale scores.

4.2.3.2 Safety Endpoints

Safety and tolerability will be assessed throughout the study by monitoring subjects for
clinical adverse experiences. Physical examinations, vital signs, 12-lead ECGs and
laboratory safety tests will be performed routinely to detect any medically meaningful effects
of the MK-8189 on physiology.

Prospective assessment of suicidal ideation and behavior will be performed in this trial using
the Columbia-Suicide Severity Rating Scale (C-SSRS). This assessment is being conducted
in compliance with the 2012 FDA guidance requiring prospective assessment in clinical trials
conducted under investigational new drug (IND) applications and trials that are intended for
submission in a new drug application (NDA) to the Neurology or Psychiatry Divisions of the
FDA or biologics license application, as well as assessment in trials that fall within the
guidance for other reasons (e.g., Central Nervous System [CNS] active/penetrant compounds,
and known mechanisms or indications for which suicidal ideation/behavior has been
previously identified as a potential concern).

Extrapyramidal symptoms will be documented with the Extrapyramidal Symptom Rating
Scale—abbreviated (ESRS-A).

Pre-specified events of clinical interest (ECIs) (Section 7.2.3.2) in this study will include the
following:

1. Elevated aspartate aminotransferase (AST) or alanine aminotransferase (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.

2. Suicidal ideation and/or behaviors reported in C-SSRS scores, Treatment Emergent
Adverse Events (TEAESs) or any self-injurious behavior.

3. Dystonia
4. Tardive dyskinesia
5. QT corrected Fridericia (QTcF) interval of >500 msec (The average of the 3 QTcFs will

be used)
4.2.3.3 Pharmacokinetic Endpoints

Blood will be drawn at time points specified in the Study Flow Chart for MK-8189
pharmacokinetic (PK) measurements. The plasma samples will be used to evaluate the
pharmacokinetics of MK-8189 in a subject population, and to enable the characterization of
the pharmacokinetic/pharmacodynamic (PK/PD) and pharmacokinetic/adverse event
(PK/AE) relationships. Additional metabolites based on ongoing metabolites in safety
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testing (MIST) analysis, may also be evaluated. These data will be used in pharmacokinetic
model development and analysis.

The final decision as to which plasma samples will be assayed will be made by the Sponsor's
Department of Pharmacokinetics, Pharmacodynamics, and Drug Metabolism (PPDM) and
the Clinical Monitor. Information regarding the collection and shipping of plasma samples
will be provided in the administrative binder.

4.2.3.4 Pharmacodynamic Endpoints

An exposure-response analysis of PANSS total score data will be performed to substantiate
the efficacious dose range of MK-8189 for the treatment of schizophrenia and to assess the
impact of factors such as exposure, patient population and drop-out on outcomes with
MK-8189.

4.2.3.5 Planned Exploratory Biomarker Research
Planned Genetic Analysis

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

4.2.3.6 Future Biomedical Research

The Sponsor will conduct Future Biomedical Research on specimens collected for future
biomedical research 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 significant
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
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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

The safety monitoring practices employed by this protocol (i.e., physical examination, vital
signs, 12-lead ECG, laboratory safety tests, C-SSRS assessments, and adverse events
monitoring) are adequate to protect the subjects’ safety and should detect all adverse events.

There may be no direct health benefit for study participants from receipt of study medication,
since it is still to be determined if treatment will improve, worsen or have no effect on the
symptoms of schizophrenia. We may learn more about this drug from this study that might
benefit people in the future.

Additional details regarding specific benefits and risks for subjects participating in this
clinical trial may be found in the accompanying Investigators Brochure (IB) for MK-8189,
the label for risperidone and Informed Consent documents.

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

The eligibility criteria are designed to select subjects for whom treatment according to this
protocol is considered appropriate. All relevant medical and non-medical conditions should
be taken into consideration when deciding whether this protocol is suitable for a particular
subject. All psychiatric diagnoses specified in the inclusion/exclusion criteria will be made
according to the DSM-5 ™ criteria by a qualified psychiatrist (Doctor of Medicine [MD]) or
psychologist (Doctor of Philosophy [PhD]) or other equivalent degree. The diagnosis will be
confirmed using the Mini International Neuropsychiatric Interview for Schizophrenia and
Psychotic Disorders (MINI; Version 7). Male or female subjects with schizophrenia
according to the DSM-5 ™ criteria (295.90) who are >18 to <50 years of age, currently
experiencing an acute episode of schizophrenia (worsening of active symptoms as listed in
DSM-5 ™ Criterion A) will be enrolled in this trial.

5.1.2 Subject Inclusion Criteria

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

1.  Provide written informed consent for the trial. The subject may also provide consent
for Future Biomedical Research. However, the subject may participate in the main trial
without participating in Future Biomedical Research. Note: the subject must have a
level of decision-making capacity needed to make a meaningful choice about whether
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or not to participate in the study (i.e, if lack of decisional capacity is evident, the subject
shall be excluded from the study).

2.  Be fluent in the language of the investigator, trial staff (including raters), and the
informed consent.

3. Be =18 to <50 years of age at Screening and of minimal legal age for signing the
consent form.

4.  Meet one of the following categories:

a) The subject is a male (there are no requirements pertaining to reproductive
potential or contraceptive method).

b)  The subject is a female who is not of reproductive potential, defined as a female
who either: (1) is postmenopausal (defined as at least 12 months with no menses
in women >45 years of age); (2) has had a hysterectomy and/or bilateral
oophorectomy, bilateral salpingectomy, or bilateral tubal ligation/occlusion at
least 6 weeks prior to Screening; OR (3) has a congenital or acquired condition
that prevents childbearing.

c¢) The subject is a female who is of reproductive potential and agrees to avoid
becoming pregnant while receiving study drug and for 30 days after the last dose
of study drug by complying with one of the following: (1) practice abstinence’
from heterosexual activity OR (2) use (or have her partner use) acceptable
contraception during heterosexual activity. Acceptable methods of contraception

arei .

Combination method (requires use of two of the following):

. diaphragm with spermicide (cannot be used in conjunction with cervical
cap/spermicide)
. cervical cap with spermicide (nulliparous women only)

. contraceptive sponge (nulliparous women only)
. male condom or female condom (cannot be used together)

Abstinence (relative to heterosexual activity) can be used as the sole method of
contraception if it is consistently employed as the subject’s preferred and usual lifestyle
and if considered acceptable by local regulatory agencies and ERCs/IRBs. Periodic
abstinence (e.g., calendar, ovulation, sympto-thermal, post-ovulation methods, etc.) and
withdrawal are not acceptable methods of contraception.

HIf a contraceptive method listed above is restricted by local regulations/guidelines,
then it does not qualify as an acceptable method of contraception for subjects
participating at sites in this country/region.

5. Currently meet the diagnostic criteria for schizophrenia according to the DSM-5™
criteria (295.90); have a past diagnosis of schizophrenia with the onset of the first
episode being >1 year prior to study entry; and illness duration of < 20 years.

6. Be confirmed (documented in the psychiatric intake evaluation form by the
investigator, and reviewed / approved by the external sponsor designated medical
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11.

12.

13.

expert [SDME] prior to randomization) to be experiencing an acute episode of
schizophrenia, as evidenced by ALL of the following:

a)  Onset of the current acute episode is < 4 weeks prior to Screening,

b) the subject’s current symptoms represent a marked and substantial change
compared with the subject’s symptomatic state prior to the emergence of the
current episode,

c) the subject is in need of increased medical attention to treat worsening acute
episode symptoms.

Have a minimum PANSS total score of > 80 at Screening (note the Screening minimum
PANSS total score must be independently verified by an external expert rater
designated by the Sponsor).

Have a score of > 4 (moderate) in three or more of the following items (delusions,
conceptual disorganization, hallucinatory behavior, grandiosity,
suspiciousness/persecution) in the positive subscale of the PANSS at Screening (note
the Screening minimum scores in at least three PANSS positive items must be
independently verified by an external expert rater designated by the Sponsor).

Have a CGI-S score of > 4 (moderately ill) at Screening.

Be able to taper off psychotropic medications (including antipsychotics, antidepressants
and mood stabilizers) without significant destabilization or increased suicidality in the
opinion of the investigator (see Section 5.5) with the last dose taken no later than the
evening prior to the Baseline visit (Visit 2 / Day 1) (the dosing cycle of depot
neuroleptics must end no later than the day prior to Baseline). For subjects who can
skip the tapering period, last dose is to be taken no later than the day of Screening (the
dosing cycle of depot neuroleptics must end no later than the day of Screening).

Have responded positively to an antipsychotic medication other than clozapine
(Clozaril®) in a prior psychotic episode. Subjects who have responded to another
antipsychotic only when paired with clozapine would not qualify.

Be willing and considered able by the investigator to participate in protocol
assessments, including recordings of interviews, adhere to dose and visit schedules,
study procedures and restrictions.

Subject must have an identified responsible person (e.g., family member, social worker,
case worker, case manager, or nurse), referred to as the “external contact person” in the
protocol, who has agreed to provide information about the subject’s location if needed
during outpatient portion of the trial. The site personnel must consider this identified
responsible person a reliable contact person and somebody who has regular contact
with the subject (the external contact person must have regular contact no less than
once per week with the subject, and this frequency of contact is anticipated to continue
(either in person or via telephone) during the follow-up period as well as the outpatient
treatment period if the subject is discharged on Day 21. If the subject does not have an
external contact person that is considered reliable by the site, the site may designate a
site representative to act as the subject’s external contact person, with the same
responsibilities as described above.
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5.1.3 Subject Exclusion Criteria

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

1.

10.

11.
12.

13.

Is currently participating in or has participated in an interventional clinical research
study < 6 months prior to the Screening visit of this current trial.

Is currently under involuntary commitment because the subject is considered a danger
to themselves or others.

Is unwilling to remain hospitalized for the duration of the trial treatment.

Has participated in more than one interventional clinical trial research study within 12
months prior to Screening based on site experience or patient self-report.

Is unwilling to allow audio/video taping of the MINI and/or PANSS interview at
Screening and Baseline.

Has a history of malignancy < five years prior to signing informed consent except for
adequately treated basal cell or squamous cell skin cancer or in situ cervical cancer.

Has a body mass index (BMI) <18.5 or >40.0 kg/m’.
Has a history of treatment resistance exhibited by any of the following:

a) no or minimal response to at least two periods of treatment in the past with
antipsychotic agents (from at least two different chemical classes) at the maximally
tolerated dose in treatments lasting six weeks or more.

b) history of Electroconvulsive Therapy (ECT) treatment for treatment resistant
schizophrenia within the past 5 years.

c) past or current use of clozapine as single or adjunctive therapy within the past 5
years.

Is currently being treated with and benefiting from medications with a moderate or
strong inhibiting or inducing effect on CYP3A and/or CYP2C9 and/or sensitive
substrates of CYP2B6 or in the opinion of the investigator, cannot be safely tapered off
these medications prior to Randomization.

Has laboratory and/or clinical evidence of clinically significant hepatic conditions such
as:

a)  Alanine aminotransferase (ALT) or aspartate aminotransferase (AST) >2x upper
limit of normal (ULN) and total bilirubin >1.5x ULN.

b) ALT or AST >3x ULN

c) A history of hepatitis or liver disease that, in the opinion of the investigator, has
been active within the six months prior to Screening.

Has a prolactin laboratory value of > 5 X ULN at Screening.

Has known cardiovascular disease (history of angina, myocardial infarction or
ischemia, heart failure, or conduction abnormalities) or cerebrovascular disease.

Has a risk factor for QTc prolongation as defined by:
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14.

15.

16.

17.
18.

19.
20.
21.

22.

23.

24.

a) a known history or current evidence of QTc interval >450 msec for males or > 470
msec for females

b) a known history of risk factors for Torsades de Pointes (e.g., heart
failure/cardiomyopathy or family history of long QT Syndrome)

¢) hypokalemia or hypomagnesemia

(Note: Determination of QTc interval at Screening as a pretreatment reference will be
based on the average of three measurements, using the Fridericia formula [QTcF] for
correction. The average will be calculated by the site.)

Has known renal disease or is experiencing renal insufficiency as defined by:

a) Estimated glomerular filtration rate (eGFR) of <70 mL/min/1.73m” [as measured
by Modification of Diet in Renal Disease (MDRD) formula]

Has adverse events or clinically significant abnormal laboratory, vital sign, or physical
examination, or ECG finding during Screening phase indicative of emerging or
unstable medical conditions that potentially interfere with the ability to evaluate the
safety, tolerability and the efficacy of the trial medication, according to the judgment of
the investigator.

As a female, has a positive serum pregnancy test at Screening or is nursing or plans to
nurse children.

Has a known history of untreated narrow angle glaucoma.

Has ever been diagnosed with epilepsy or had any seizure disorder beyond one
childhood febrile seizure.

Has known serological evidence of human immunodeficiency virus (HIV) antibody.
Has a history of neuroleptic malignant syndrome.

Has a primary current diagnosis other than schizophrenia or a comorbid diagnosis that
is primarily responsible for the current symptoms and functional impairment.

Has a known history of the following
a) borderline personality disorder, antisocial personality disorder, or bipolar disorder.

b) traumatic brain injury causing ongoing cognitive difficulties, Alzheimer’s disease
or another form of dementia, or any chronic organic disease of the central nervous
system

c) intellectual disability of a severity that would impact the ability of the subject to
participate in the trial

Currently (within the past 6 months prior to screening) meets the DSM-5™ criteria for
substance use disorder (excluding nicotine dependence) or alcohol use disorder.

Has a positive urine alcohol/drug screen at the Screening visit (subjects with positive
psychotropic medication results for drugs permitted at time of screening may be
included provided the finding can be accounted for by documented prescription use and
the subject is able and willing to comply with protocol requirements regarding excluded
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medications).  Subjects with positive alcohol or cannabis results on the urine
alcohol/drug screen may be included at the investigator’s discretion, provided the
investigator does not feel the subject is a compliance risk and the subject does not fulfill
the criteria for substance abuse or dependence.

25. Has a current diagnosis of a psychotic disorder (other than schizophrenia) or a
behavioral disturbance thought to be substance-induced or due to substance abuse.

26. Is at imminent risk of self-harm or harm to others, in the investigator’s opinion based
on clinical interview, MINI, or responses provided on the C-SSRS. Note that subjects
must be excluded if they report suicidal ideation meeting the description of C-SSRS
Type 4 or 5 (i.e., suicidal ideation with intent, with or without a plan) within the past
two months or suicidal behavior (as described by the C-SSRS) within the past six
months at Screening. Subjects must be excluded at Baseline if they report suicidal
ideation of Type 4 or 5 or suicidal behavior, as measured by the C-SSRS between
Screening and Baseline.

27. Committed an act of violence (assaultive behavior) < 2 years prior to the Screening
visit. Note: history of assaultive behavior which resulted in commitment or
incarceration is not necessarily exclusionary if the behavior was verbal abuse only or if
the investigator has a full understanding of the nature of the assaultive behavior in
question and judges the past assaultive behavior as not indicative of a risk to personal
or public safety. The investigator should exclude enrollment of subjects who may be at
risk for future assaultive behavior.

28. Is known to be repeatedly medically noncompliant in the management of their disease
as assessed by the investigator.

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

30. Has a known allergy or sensitivity to risperidone, active ingredients or other inert
ingredients.

31. Has hypothyroidism, diabetes, high blood pressure, or chronic respiratory condition or
other chronic medical conditions unless the condition is stable and the prescribed dose
and regimen of medication are stable for > 3 months prior to Screening and there are no
expected changes in co-medication during the study.

32. Presents any concern which in the opinion of the investigator may render the subject
inappropriate for participation in the study.

33. Is or has an immediate family member (e.g., spouse, parent/legal guardian, sibling or
child) who is investigational site or sponsor staff directly involved with this trial.
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5.2 Trial Treatment(s)

The treatments to be used in this trial are outlined below in Table 1.

Table I  Trial Treatment
Dose Route of Regimen/Treatment
Drug Dose/Potency Frequency Administration Period Use
MK-8189 4 mg controlled | QD Oral 1 tablet/day, Visit 2 Experimental
(4 mg) release (CR) /Day 1 (3 [+1] days) treatment
formulation
Placebo for 0 mg QD Oral 1 tablet/day, Visit Placebo to
4-mg 2/Day 1 (3 [+ 1] days) experimental
MK-8189 treatment
Risperidone 2 mg QD Oral 1 capsule/day Visit 2 Comparator
2 mg /Day 1 (3[+1] days)
Placebo for 0 mg QD Oral 1 capsule/day Visit 2 Placebo to
2-mg /Day 1 (3[+1] days) comparator
risperidone
MK-8189 4 mg controlled | QD Oral 2 tablets/day, Day 4 Experimental
(8 mg) release (CR) (3[+1] days) treatment
formulation
Placebo for 0 mg QD Oral 2 tablets/day, Day 4 Placebo to
8-mg (3[+1]days) experimental
MK-8189 treatment
Risperidone 2 mg QD Oral 2 capsules/day, Day 4 Comparator
(4 mg) (3[+1] days)
Placebo for 0 mg QD Oral 2 capsules/day, Day 4 | Placebo to
4-mg (3[+1] days) comparator
risperidone
MK-8189 4 mg controlled | QD Oral 3 tablets/day, Visits 3-6 | Experimental
(12 mg)* release (CR) treatment
formulation
Placebo for 4 mg controlled | QD Oral 3 tablets/day, Visits 3-6 | Placebo to
12-mg release (CR) experimental
MK-8189* formulation treatment
Risperidone 2 mg QD Oral 3 capsules/day, Visits Comparator
6 mg * 3-6
Placebo for 0 mg QD Oral 3 capsules/day, Visits Placebo to
6-mg 3-6 comparator
risperidone*
*  Subjects may decrease dose to 8 mg MK-8189 / 4 mg risperidone QD if 12 mg MK-8189 / 6 mg risperidone QD is
not tolerated. Subjects will be discontinued from IP if they cannot tolerate the 8 mg MK-8189 / 4 mg risperidone
QD dose.

Each subject will be randomized to study treatment MK-8189, placebo, or risperidone and
receive a randomization number at Visit 2 (baseline visit). Randomization should not occur
until all eligibility criteria have been assessed (i.e., the site has received and evaluated all
pending reports from central ECG, central laboratory, and external SDME’s approval of
eligibility based on the information provided in the psychiatric intake evaluation form).

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.
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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)

Subjects who are found to be eligible to participate in the study will, at the Baseline (Visit
2/Day 1) visit, be randomly assigned to MK-8189, placebo, or risperidone treatment groups
in a 2:2:1 distribution, respectively. Each dose per treatment group will be given in a double-
dummy and QD fashion. Subjects randomized to the MK-8189 treatment group will receive,
per dose, equal numbers of 4-mg MK-8189 active tablets and risperidone matching placebo
capsules; subjects randomized to the risperidone treatment group will receive, per dose, equal
numbers of 2-mg risperidone active capsules and MK-8189 matching placebo tablets;
subjects randomized to the placebo treatment group will receive, per dose, equal numbers of
risperidone matching placebo capsules and MK-8189 matching placebo tablets.

Initial doses per treatment group will be given as 1 tablet and 1 capsule: the combination of 1
tablet and 1 capsule will therefore result in the initial QD dose — 2-mg
risperidone for subjects randomized to MK-8189 and risperidone treatments groups,
respectively, and placebo only for subjects randomized to placebo.

For subjects in each randomized group, titration

e Subjects assigned to the placebo group will be titrated to a final target of 3 MK-8189
matching placebo tablets and 3 risperidone matching placebo capsules using the
following titration steps: on Day 4, the IP dose will be increased to 2 MK-8189
matching placebo tablets and 2 risperidone matching placebo capsules; on Day 7, the
dose will again be increased to 3 MK-8189 matching placebo tablets and 3
risperidone matching placebo capsules for the remainder of the trial, as tolerated.

e Subjects assigned to the risperidone group will be titrated to a final targeted dose of
6-mg risperidone (3 capsules) and 3 MK-8189 matching placebo tablets using the
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following titration steps: on Day 4, the IP dose will be increased to 2 risperidone 2-
mg capsules and 2 MK-8189 matching placebo tablets for a total of a 4-mg dose of
risperidone; on Day 7, the dose will again be increased to 3 risperidone 2-mg capsules
and 3 MK-8189 matching placebo tablets for a total of a 6-mg risperidone dose for
the remainder of the trial, as tolerated.

Subjects will be discontinued from IP in the event that subjects cannot tolerate the dose of
B /- risperidone QD.

All dosing should occur in the morning. The dose titration schedule in the current trial is
based on previous clinical pharmacology trial data for the MK-8189 compound and the label
for risperidone. Decisions to change the dose are to be made by the primary investigator
based on the subject’s symptomatology and tolerability.

Once a subject has completed participation in the treatment phase at Day 28, the IP will no
longer be available to the subject.

5.2.2 Timing of Dose Administration

Subjects will receive double-blind IP on Visit 2 (Day 1) in the inpatient setting if they meet
all eligibility criteria. The first dose will be administered after all baseline visit safety
assessments and efficacy assessments are completed (including the collection of blood
samples and pre-dose PK sample) and subsequent randomization. Note: randomization and
first dose must be done on the same day. While in the inpatient setting, subjects should be
administered their IP at approximately the same time each morning. The IP dose can be
taken without regard to food intake. If a dose is missed in the morning, it can be taken any
time up to 1 PM. Subjects will be monitored for compliance.

5.2.3 Trial Blinding/Masking

A double-blind/masking technique will be used. MK-8189 and risperidone will be packaged
identically relative to their respective matching placebo so that blinding/masking is
maintained. The subject, the investigator and Sponsor personnel or delegate(s) who are
involved in the treatment or clinical evaluation of the subjects are unaware of the group
assignments.

See Section 7.1.4.2, Blinding/Unblinding, for a description of the method of unblinding a
subject during the trial, should such action be warranted.

5.3 Randomization or Treatment Allocation

Treatment allocation/randomization will occur centrally using an interactive voice response
system / integrated web response system (IVRS/IWRS). There are 3 treatment arms.
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Subjects will be assigned randomly in a 2:2:1 ratio to MK-8189, placebo, or risperidone for
the duration of the 4 weeks of treatment.

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)

Medications or vaccinations specifically prohibited in the exclusion criteria are not allowed
during the ongoing trial. If there is a clinical indication for any medication or vaccination
specifically prohibited during the trial, discontinuation from trial therapy or vaccination may
be required. The investigator should discuss any questions regarding this with the Sponsor
Clinical Director. The final decision on any supportive therapy or vaccination rests with the
investigator and/or the subject's primary physician. However, the decision to continue the
subject on trial therapy or vaccination schedule requires the mutual agreement of the
investigator, the Sponsor and the subject.

Listed below are specific restrictions for concomitant therapy during the course of the trial:

Medications specifically prohibited in the exclusion criteria are not allowed during the
treatment period. Medications with a moderate or strong inhibiting or inducing effect on
cytochrome P450 (CYP) 3A and/or CYP2C9 and/or the use of medications that are sensitive
substrates of CYP2B6 are prohibited during the treatment period. In addition, all
psychotropic medications (including antipsychotics, antidepressants, mood stabilizers, other
psychotropics) are prohibited during the treatment period, except as described in Table 3.
The subject must be able to discontinue or, in the opinion of the investigator, safely taper off,
of any prohibited treatment listed in Table 2 over 3 (+4) days prior to the Baseline visit (Visit
2) without significant destabilization or increased suicidality.

The following list is not to be considered an exhaustive list of the aforesaid medications. All
current and recent medications taken by a potential subject should be reviewed to ensure they
are not exclusionary to recruitment or screening. The Investigator should seek guidance from
the Sponsor when needed.
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Table 2 Prohibited Medications during the Treatment Period

CYP inducers, inhibitors and sensitive substrates *

CYP3A known inhibitors: Strong: Boceprevir, clarithromycin, conivaptan, indinavir, traconazole,
ketoconazole, lopinavir/ritonavir, mibefradil, nefazodone, nelfinavir,
posaconazole, ritonavir, saquinavir, telaprevir, telithromycin,
voriconazole, tipranavir, cobicistat

Moderate: Amprenavir, aprepitant, atazanavir, ciprofloxacin,
darunavir/ritonavir, diltiazem, erythromycin, fluconazole,
fosamprenavir, imatinib, verapamil, idelalisib, danoprevir, delavirdine
CYP3A known inducers Strong: Carbamazepine, phenytoin, rifampin, mitotane, avasimibe,
enzalutamide, St John's Wort extract, rifabutin, phenobarbital
Moderate: Bosentan, efavirenz, etravirine, modafinil, nafcillin; ritonavir
and St. John’s Wort, tipranavir and ritonavir, genistein, thioridazine,
talviraline, lopinavir, lersivirine

CYP2C9 known inhibitors Strong: Piperine, miconazole, phenylbutazone, tienilic acid,
azapropazone, bucolome, sulfaphenazole, benzbromarone

Moderate: Amiodarone, fluconazole, oxandrolone

CYP2C9 known inducers Moderate: Carbamazepine, rifampin, enzalutamide, ritonavir

CYP2B6 known substrates with | Bupropion, efavirenz

sensitive therapeutic range

Medications Supplements, Other Substances and Procedures

Antipsychotics (other than trial medication)

Antidepressants

Mood stabilizers

Stimulants such as Ritalin and amphetamines

MAO inhibitors "

Herbal drugs/dietary supplements, including and not limited to St John’s Wort, ginkgo, goldenseal

Antiemetics containing dopamine agonist

[llicit drugs

Medium and long-acting benzodiazepines®

ECT

Individual therapy

MAO = Monoamine oxidase

ECT = Electroconvulsive Therapy

a  Sources include the FDA website
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DruglnteractionsLabe
ling/ucm093664.htm#potency
The last dose of a MAO inhibitor must be 1 month prior to Screening.

¢ Dietary supplements that are specifically marketed for psychiatric symptoms (e.g., valerian, Bach’s
flower remedies) are prohibited. Supplements with broader applications for general health (such as
omega-3-fatty acids, magnesium) are not prohibited

d For countries where no short-acting benzodiazepine is approved, diazepam (up to 30 mg/day during the
taper period and first 14 days of active treatment, up to 15 mg/day thereafter) is permitted to be used for
the control of agitation, anxiety, and insomnia, if available. In the event diazepam is not available in
countries where no short-acting benzodiazepine is approved, use of other benzodiazepines must first be
discussed with and approved by SDME prior to use.
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Table 3

Medications and Procedures Permitted during the Treatment Period

Permitted medications post Baseline®

As-needed use non-psychotropic medications

Aspirin, Nonsteroidal anti-inflammatory drugs
(NSAIDs), acetaminophens

Chronic use medication

Chronic use of certain medications are allowed if the
history of its use and subject’s condition meets
specifications of the eligibility criteria

Approved extrapyramidal symptoms (EPS)
medications

Anticholinergic or any other medications to treat
EPS ongoing at the time of screening should be
maintained through the treatment phase. If EPS
worsens, doses should be adjusted to treat symptoms
during the trial as needed

Lorazepam up to 6 mg/day during the taper period
and the first 14 days of active treatment or the
equivalent dose of short-acting benzodiazepines for
the treatment of agitation, anxiety Remainder of days
on active treatment: lorazepam up to 4 mg/day or an
equivalent dose of short-acting benzodiazepine on a
daily basis. >

To be used only on as-needed basis. For recording in
the CRF, enter total daily dose for each day when
recording benzodiazepine use. If a daily dose is the
same for greater than a single day over consecutive
days, recording of the consecutive date range for the
same daily dose is acceptable.

Partial benzodiazepine agonists for the treatment of

Zolpidem (2.5 to 10 mg/day), zaleplon (5 to

insomnia at recommended dose ranges™*
Suvorexant®

20 mg/day), zopiclone (7.5 to 15 mg/day), or any

equivalent short half-life non-benzodiazepine

hypnotic may also be used for insomnia/sleep
disturbance if zolpidem, zaleplon, or zopiclone are
not available in specific countries. To be used only
on an as-needed basis: Suvorexant (10 mg-20 mg)

a  Chronic use of certain medications are allowed if the subject’s condition is stable, and the dose was
stabilized prior to the first dose on Day 1 and they are not strong or moderate CYP3A known inhibitors
and inducers, strong or moderate CYP2C9 known inhibitors and inducers, and CYP2B6 known
substrates with sensitive therapeutic range.

b  To be used on as-needed basis. For countries where no short-acting benzodiazepine is approved,
diazepam (up to 30 mg/day during the taper period and first 14 days of active treatment, up to 15mg/day
thereafter) is permitted to be used for the control of agitation, anxiety, and insomnia. In the event
diazepam is not available in countries where no short-acting benzodiazepine is approved, use of other
benzodiazepines must first be discussed with and approved by SDME prior to use.

¢ The use of drugs to treat agitation, anxiety, or insomnia or with known sedative effects have the potential
to impact efficacy assessments. The sites should consider avoiding their use within the 4 to 8 hours
prior to efficacy assessments.

d  Any equivalent short half-life non-benzodiazepine hypnotic may also be used for insomnia/sleep
disturbance if zolpidem, zaleplon, or zopiclone are not available in specific countries.

¢ In countries where approved (USA, Japan).

All medications used in the last 3 months prior to screening should be recorded. Reasons for
use for each medication (prior and concomitant) should also be recorded.

5.6 Rescue Medications & Supportive Care

See Section 5.5 regarding the use of EPS medications and permitted medications for treating
insomnia, agitation and anxiety during the trial. After last day of IP treatment and after all

MK-8189-005-01 Final Protocol
04VIZQR

29-Mar-2017
Confidential



Product: MK-8189 34
Protocol/Amendment No.: 005-01

assessments have been completed the subject may begin standard of care treatment for the
disease under study.

5.7 Diet/Activity/Other Considerations

Subjects should refrain from the consumption of more than 1 grapefruit or 1 glass (8 ounces)
of grapefruit juice a day, throughout the entire study period. Otherwise, subjects are allowed
to consume their usual diet throughout the study period.

5.8 Subject Withdrawal/Discontinuation Criteria
5.8.1 Discontinuation of Treatment
Discontinuation of treatment does not represent withdrawal from the trial.

As certain data on clinical events beyond treatment discontinuation may be important to the
study, they must be collected through the subject’s last scheduled follow-up, even if the
subject has discontinued treatment. Therefore, all subjects who discontinue trial treatment
prior to completion of the treatment will still continue to participate in the trial as specified in
Section 6.0 - Trial Flow Chart and Section 7.1.4.1. — Withdrawal/Discontinuation.

Subjects may discontinue treatment at any time for any reason or be dropped from treatment
at the discretion of the investigator should any untoward effect occur. In addition, a subject
may be discontinued from treatment by the investigator or the Sponsor if treatment is
inappropriate, the trial plan is violated, or for administrative and/or other safety reasons.
Specific details regarding procedures to be performed at treatment discontinuation are
provided in Section 7.1.4 — Other Procedures.

A subject must be discontinued from treatment but continue to be monitored in the trial for
any of the following reasons:

o The subject or subject’s legally acceptable representative requests to discontinue
treatment.

o 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 or does not allow
the subject to adhere to the requirements of the protocol.

o The subject experiences a further increase of psychotic symptoms or suicidal
ideation/behavior during the study which, in the opinion of the investigator and/or
Sponsor, places the subject at unnecessary risk or does not allow the subject to adhere to
the requirements of the protocol.

o The subject has a positive serum pregnancy test.

o The subject has a positive urine alcohol/drug screen (excluding allowed concomitant
medications) with the exception of the screening visit urine alcohol/drug screen, as
described in Section 7.1.3.3.
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o The subject experiences one of the following elevated liver enzyme conditions, which is
confirmed by repeat testing:

o ALT or AST >3x ULN and total bilirubin >2x ULN,
o ALT or AST >5x UNL
o ALT or AST >3x ULN for more than 2 weeks

o ALT or AST >3x ULN with the appearance of jaundice, worsening of fatigue,
nausea, vomiting, right upper quadrant pain or tenderness, fever, rash or
eosinophilia.

o The subject has an absolute neutrophil count of <1000 per mm3, and after repeat testing
within 48 hours, the values are not normalized or increased.

o  Subjects who report suicidal ideation with intent, with or without a plan or method (i.e.,
a positive response to items 4 or 5 in the assessment of suicidal ideation on the C-SSRS)
or suicidal behavior may meet discontinuation criteria. Please refer to Section 7.1.2.2.3
and the ECI guidance document for details.

o The subject has eGFR of < 60 mL/min/1.73m".

o The subject has a QTcF interval of >500 msec (The average of the three QTcFs will be
used).

o  The subject cannot tolerate a dose of 8-mg MK-8189 QD/4-mg risperidone QD.

In the event of any reason for discontinuation from treatment, all procedures for the study
discontinuation visit (V6) should be performed. The subject should be followed-up per the
Study Flow Chart Post-Treatment period to assess for safety.

For subjects who are discontinued from treatment but continue to be monitored in the trial,
see Section 6.0 — Trial Flow Chart, and Section 7.1.4.1 — Withdrawal/Discontinuation for
those procedures to be completed at each specified visit.

Discontinuation from treatment is “permanent.” Once a subject is discontinued, he/she shall
not be allowed to restart treatment.

5.8.2 Withdrawal from the Trial

Subjects may withdraw from the trial at any time for any reason. If a subject withdraws from
the trial, they will no longer receive treatment or be followed at scheduled protocol visits.

A subject must be withdrawn from the trial if:
o The subject or subject’s legally acceptable representative withdraws consent from the
trial.

o The subject is lost to follow-up.

Specific details regarding procedures to be performed at the time of withdrawal from the trial
including specific details regarding withdrawal from Future Biomedical Research are
outlined in Section 7.1.4 — Other Procedures.
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5.9 Subject Replacement Strategy
A subject who discontinues from the trial will not be replaced.
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 study-related phone-call or visit,
discontinues from the trial or is lost to follow-up (i.e. the subject is unable to be contacted by
the investigator).

5.11 Clinical Criteria for Early Trial Termination

The clinical trial may be terminated early if the extent (incidence and/or severity) of
emerging effects/clinical endpoints is such that the risk/benefit ratio to the trial population as
a whole is unacceptable. In addition, further recruitment in the trial or at (a) particular trial
site(s) may be stopped due to insufficient compliance with the protocol, GCP and/or other
applicable regulatory requirements, procedure-related problems or the number of
discontinuations for administrative reasons is too high.
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6.0 TRIAL FLOW CHART
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Trial Period: Screening | Treatment Post-treatment
Inpatient
1 2 6 8
Screening | Baseline” 3 4 5 End of 7 Follow- 9
Visit Number/Title: Tapering” Rand Treatment | Treatment | Treatment® | Treatment’/DC® | TC' up TC'
Post 3 Post 7 Post 14
Scheduled Days: -3 1 7 14 21 28 days days days
Scheduling Window, Days: +4 +1 +1 +1 +1 +1 +3 +3
Laboratory Procedures/Assessments
Blood Draw® X X X X
Insulin X X X
Lipid Panel X X X
Prolactin X X X
Serum B-Human Chorionic Gonadotropin (f-hCG) — X
if applicable®
Serum Follicle Stimulating Hormone (FSH) - if X
applicable?
HIV Screen (Per site SOPs and at the discretion of X
the investigator
Hepatitis Screen (Per site SOPs and at the discretion X

of the investigator

Blood for Genetic Analysis® X

Thyroid Stimulating Hormone (TSH) X X X
Urine Specimen Collection” X X X X
Additional Urine Specimen Collection —if applicable X X

Urine Alcohol/Drug Screen®™ " X X
Urine Pregnancy Test — if applicable™ " X X X X X X
Urinalysis X X X X
Residual urine® X X
PK Sample™ X X X"

TC = Telephone contact, DC = discontinuation, MINI = Mini International Neuropsychiatric Interview for Schizophrenia and Psychotic Disorders, PANSS = Positive and Negative
Syndrome Scale, CGI-S = Clinical Global Impression Scale-Severity, C-SSRS = Columbia Suicide Severity Rating Scale, ESRS-A = Extrapyramidal Symptoms Rating Scale-
Abbreviated, PK = Pharmacokinetics
a) During this tapering period, any psychotropic medications prohibited in Section 5.5 of the protocol (antipsychotics, antidepressants, and mood stabilizers) should be tapered
under the direct supervision of the investigator (last dose to be taken no later than the evening prior to baseline) (Visit 2). If it is the clinical judgment of the investigator that
the -3(+4) day tapering period may be skipped for an individual subject, trial medication may begin as early as the morning after the Screening procedures, provided all of the
eligibility criteria have been met.
b) For subjects who skip the tapering period, the Baseline PK assessments must be completed on the screening day. Screening assessments that are normally repeated at Baseline
need not be repeated for subjects who skip the tapering period with the following exceptions: blood draw should be repeated on the morning of Day 1, prior to the first dose of
trial medication, if the Screening blood draw was not taken in a fasting state (no food or drink other than water >10 hours).
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c¢) Hospital discharge may occur on Day 21 if the subject is ready for discharge according to the specifications of the protocol. Subjects that are discharged on Day 21 will be
discharged after completion of assessments and may continue in the treatment phase as outpatients. The day after discharge and approximately mid-week after discharge, the
subject should be telephoned to ensure that he or she has understood dosing instructions, to assess adverse events, and to remind the subject of the Day 28 visit. Subjects who
are discharged on Day 21 will have their end of treatment assessments on Day 28.

d) Subjects that are discharged on Day 28 will be discharged after completion of assessments. Subjects who are not ready to be discharged on Day 28 will have their end of
treatment assessments on Day 28. Approval is required to extend the hospitalization past Day 28.

e) In the event of premature discontinuation from treatment, end of treatment assessments (V6) are administered at the time of treatment discontinuation and all post-treatment
follow-up phone contacts and site visit will be conducted unless there is withdrawal of consent.

f)  Virtual phone visits will be conducted 3 and 14 days post-treatment after the subject completes or discontinues from treatment.

g) Subject will receive a subject identification card at Screening. If the subject is randomized, the card will be updated with the subject’s randomization number.

h) The Psychiatric Intake Evaluation must be reviewed/approved by the external SDME prior to randomization.

i)  PANSS and MINI interview process will include video and/or audio technology which must be reviewed/approved by the external SDME prior to randomization.

j)  Subjects must have an identified responsible person (e.g., family member, social worker, case worker, case manager, or nurse), referred to as the “external contact person” in
this protocol, to be considered eligible for enrollment. Site personnel must assure that the external contact person will be available to help the site locate the trial subject when a
phone contact or visit is missed.

k) Determination of QTc interval at Screening and QTc prolongation will be based on the average of three measurements, using the Fridericia formula for correction.

1)  To avoid the influence of subject fatigue on the diagnostic and primary outcome data, the PANSS interviews should be conducted early in each applicable visit.

m) During the Screening visit, the subject’s symptoms and actions over the past 6 months should be evaluated with the C-SSRS (C-SSRS Screening Version). For all other visits,
the subject’s symptoms and actions since the last assessment should be evaluated (C-SSRS Since Last Visit Version).

n) The investigator should be aware of the C-SSRS scores upon discontinuation from treatment. Subjects with scores showing suicidality (e.g., any suicidal ideation of Type 4 or 5
and/or any suicidal behavior) should be thoroughly evaluated by the investigator.

0) Blood collected at all time points for “blood draw” is used for analysis of Chemistry and Hematology (as specified in Table 4). Insulin, TSH, Lipid Panel, Prolactin, Serum (-
hCG, FSH, and Genetic Analysis are analyzed at time points specified in this Flow Chart. HIV screening and/or viral hepatitis panel screen may be performed (at discretion of
investigator). Fasting blood draws at Screening are encouraged. During the inpatient phase, including Baseline, blood samples (for clinical laboratory evaluations and pre-dose
PK) are drawn with subjects in the fasting state before breakfast prior to the morning dose. It is anticipated that blood samples for laboratory and pre-dose PK evaluations are
drawn at the same time.

p) In addition to the testing at the required times specified in the table, urine/alcohol/drug tests, urine pregnancy tests, and serum pregnancy tests may be performed at the
investigator’s discretion throughout the course of the trial. Urine and serum pregnancy tests will be performed for only women of child-bearing potential. Note that local urine
alcohol drug screen can be done for determining eligibility if the central laboratory results are pending.

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

r)  Urine is collected for all subjects at every visit except visits 3 and 5, when urine is collected only for women of child bearing potential. Collected urine will be used for urine
alcohol/drug tests, urine pregnancy tests, and urinalysis (as specified in Table 4) at time points specified in the Flow Chart. Residual urine at time points specified in the Flow
Chart will also be sent to the central laboratory.

s) Leftover residual urine will be stored for future biomedical research, if the subject consents to future biomedical research.

t)  PK samples are collected at time points relative to dosing as follows: Day 1 pre-dose (baseline); Day 14 pre-dose, 4 hr and 10 hr post-dose; and Day 28 pre-dose.

u) PK sample will not be collected if the subject discontinues from treatment.
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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 or each subject’s legally acceptable representative 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 or by the subject’s legally
acceptable representative’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 or his/her legally acceptable
representative 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 or
by the subject’s legally acceptable representative’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 at Visit 1 and Visit 2 by the investigator
or qualified designee to ensure that the subject qualifies for the trial. For assessments that
require reviewing by a central reader or vendor for eligibility qualification, please refer to the
specific guidance documents relating to that particular assessment.

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.

The subject identification card also contains contact information for the emergency
unblinding call center so that a health care provider can obtain information about trial
medication/vaccination in emergency situations where the investigator is not available.

7.1.1.4 Medical History

A medical history (including any pre-existing clinically significant medical conditions) will
be obtained by the investigator or qualified designee. Clinically significant findings in
physical examination, laboratory tests, ECGs, and other physical evaluations during
Screening are to be noted in the medical history page of the electronic case report form
(eCRF). Clinically significant changes from the Screening evaluation during the trial should
be captured on the AE page of the eCRF. Psychiatric conditions and symptoms including
those captured in the MINI evaluation should be recorded in the medical history form.

7.1.1.4.1 Substance/Alcohol/Smoking History/ Social History

Personal and social history such as living/employment/arrest and substance/alcohol/smoking
will be reviewed. Arrest history will also be assessed. Note: history of assaultive behavior
which resulted in commitment or incarceration which was verbal abuse only (not violent,
aggressive or physical in nature) is not necessarily exclusionary. The investigator should
exclude enrollment of subjects who may be at risk for future assaultive behavior.

7.1.1.5 Psychiatric History

Diagnostic eligibility will be assessed based on a psychiatric evaluation of the subject by
reviewing the subject's psychiatric history including other information sources (e.g., medical
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charts, health care provider or paraprofessional), and confirmation of the diagnosis of
schizophrenia using the MINI Version 7. All psychiatric diagnoses specified in the
inclusion/exclusion criteria will be made according to the DSM-5™.

7.1.1.5.1 Psychiatric Intake Evaluation and MINI

The subject’s history of the presenting problem, a detailed description of the current acute
exacerbation (onset, duration, precipitants, differentiation from symptom status prior to the
current episode, functional impairment, and corroboration of a current acute exacerbation by
available sources [e.g., medical charts, health care provider, or paraprofessional]), psychiatric
and treatment history (response/nonresponse to previous antipsychotics as described in the
inclusion criteria), medical history, mental status, diagnosis and treatment plan must be
documented in the source documents. Identification of the source of this information must
be included; if this information was obtained from a verbal account by a healthcare
professional or paraprofessional, the relationship and duration of the relationship between the
professional and the subject must be included in the description. A family member may be
considered as the sole source for corroboration only in the event that corroboration cannot be
provided through medical records or through a health professional, and the subject lives with
a family member who is considered a reliable informant by the investigator.

Diagnostic eligibility will be assessed based on interview with the subject, review of the
subject's history including other information sources (listed above) and documented during
psychiatric intake evaluation.

All psychiatric diagnoses specified in the inclusion/exclusion criteria will be made according
to the DSM-5 ™ criteria. The diagnosis will be confirmed using the MINI Version 7.

The eligibility criteria require an illness duration of < 20 years. The PI will use his/her best
estimate, based on available resources (including medical charts, patient self-report, family
member, health or paraprofessional report) to determine illness duration.

A psychiatric intake evaluation form containing key elements of the psychiatric evaluation
must be forwarded to the external SDME for review, to ensure that the subject meets
diagnostic eligibility criteria prior to randomization. Additionally, the external SDME will
take into account the independent PANSS ratings of the central rater for the final
determination of the subject’s eligibility.

The completed psychiatric intake evaluation form should be sent no more than 2 days after
the screening visit to ensure a timely review by the external SDME. Subjects cannot be
randomized without the approval of the external SDME.

For subjects who skip the taper period, the investigator must contact the external SDME by
telephone to review critical elements of the psychiatric intake evaluation form and must
receive verbal agreement that the subject’s acute exacerbation and diagnostic status meet
entry criteria. This telephone review must be documented and a copy kept in the subject’s
source documents.
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7.1.1.6 Identify External Contact Person

Subjects must have an identified responsible person (e.g., family member, social worker,
case worker, case manager, or nurse) to be considered eligible for enrollment. The subject
must provide the name and contact information of his/her external contact person. Site
personnel must confirm that this person (referred to as the “external contact person”) will be
available to locate the subject in the event that the subject cannot be contacted. The site must
interview the potential external contact person and consider the external contact person to be
reliable; the external contact person must confirm that they anticipate to have contact no less
than once per week with the subject as an outpatient during the trial; either in person or via
telephone. The source documents must record the external contact person’s agreement to act
as the subject’s contact person. If the subject does not have an external contact person that is
considered reliable by the site, the site may designate a site representative to act as the
subject’s external contact person, with the same responsibilities as described above. The
investigator may not act as the external contact person. In the event the designated external
contact person has been designated for more than 1 subject, the investigator is responsible for
documenting in the source that the external contact person will have the time to devote to
each subject as defined by the protocol requirements.

7.1.1.7 Prior and Concomitant Medications Review
7.1.1.7.1 Prior Medications

The investigator or qualified designee will review prior medication use, including any
protocol-specified tapering requirement, and record prior medication taken by the subject
within 3 months before Visit 2.

The subject must be able to discontinue or, in the opinion of the investigator, safely taper off,
of any prohibited treatment listed in Table 2 prior to the Baseline visit (Visit 2) without
significant destabilization or increased suicidality.

7.1.1.7.2 Concomitant Medications

The investigator or qualified designee will record medication, if any, taken by the subject
during the trial and reasons for medication use. If the subject reports taking any prohibited
medications during the screening or treatment period, this should be recorded as a study
deviation. Concomitant medications should preferably not be changed during the course of
treatment period, without first consulting the investigator, except in cases of medical
emergencies or other obvious exceptions.

7.1.1.8 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 treatment allocation. Each
subject will be assigned only one screening number. Screening numbers must not be re-used
for different subjects.
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7.1.1.9 Assignment of Treatment/Randomization Number

All eligible subjects will be randomly allocated and will receive a treatment/randomization
number. The treatment/randomization number identifies the subject for all procedures
occurring after treatment allocation/randomization. Once a treatment/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 treatment/randomization number.
7.1.1.10 Interactive Voice Response System/Integrated Web Response System

The investigator or designee will call/log into IVRS/IWRS as specified in the Trial Flow
Chart. Upon confirmation of a subject’s eligibility at Visit 2, the investigator or designee
will call IVRS or log into IWRS to randomize the subject. Subjects who do not meet
eligibility criteria at Visit 2 will be screen-failed in IVRS/IWRS. For all randomized
subjects, the investigator or designee will continue to call/log into IVRS/IWRS as per the
Trial Flow Chart. For completed or discontinued subjects, the investigator or designee will
make the final call/web action into IVRS/IWRS at their last treatment visit.

7.1.1.11 Trial Medication Dispensing

At the visits specified in the Trial Flow Chart, the site will dispense trial medication using the
IVRS/IWRS system.

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

Medication compliance during the trial will be monitored and determined by IP count (total
IP count as well as separate tablet/capsule counts). For all subjects who are eligible for
outpatient status, IP count will be monitored and determined by subject interview, entries
into the dosing diary, and by tablet/capsule count at Visit 6. Instances of trial medication
non-compliance should be documented as follows:

e Less trial medication was taken than prescribed: Instances where a subject failed to
take trial medication as prescribed and missed a dose should be documented. A
missed IP dose is defined as taking less of either IP type (less tablets and/or less
capsules of IP) than required in a single 24 hour period (see Table 1 for the number of
IP tablets and capsules taken per QD dose).

e More trial medication was taken than prescribed: Taking more medication of either
IP type (more tablets and/or more capsules of IP) than prescribed for a subject is
considered an AE of "overdose". See Section 7.2.1 for details regarding reporting of
overdoses. An overdose of IP is defined as taking more than the maximum number of
either IP type (capsules and/or tablets) specified for a single dose in one day.

Note that a subject is counted as an overdose and also as a missed dose if the subject
takes more than either IP type and less of the other (tablets or capsules) specified in a
dose.
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e For subjects who are discharged as outpatients at Day 21, overdose or under-dose
may need to take into account the investigator’s best judgment if IP tablets/capsules
were lost or taken in the event that the drug return, entries into the dosing diary,
and/or subject contact recollection does not match.

Interruptions from the protocol specified dosing for > 3 consecutive days at any time point
during the active treatment phase require consultation between the investigator and the
Sponsor and written documentation of the collaborative decision on subject management.

All individuals who dispense trial medication to the subject should monitor the subject to
ensure doses are taken as directed, and record relevant dosing information (including number
of tablets/capsules and exact time taken) in source documents.

If the subject is discharged from the hospital at Day 21, they will continue as outpatients for
the remainder of the active treatment period (to Day 28). See Section 7.1.4.5 (Administer
Trial Medication) for additional instructions pertaining to outpatient training.

In addition to routine surveillance of IP count (tablets and capsules), outpatient subjects will
be given an IP dosing diary to help subjects record the number of tablets and capsules taken
from each bottle and the time that each dose was taken.

When the outpatient returns to the clinical site at Visit 6, the outpatient should return their
completed dosing diary and trial medication, including empty bottles. The site will perform
an IP (tablet and capsule) count and also review the entries in the dosing diary to verify IP
count and any possible missed or extra doses taken. If there is a discrepancy between the
bottle and the dosing diary, the subject verbal account and site judgment will be used to
determine the final decision on documenting IP count in the eCRF.

Discrepancies and the reasoning for what was ultimately recorded in the eCRF should be
documented in the site’s source documents. For outpatient subjects who discontinue trial
medication early, site personnel should ensure the subject returns all trial medication.

7.1.2 Clinical Procedures/Assessments
7.1.2.1 Physical Assessments/Examinations
7.1.2.1.1 Physical Examination/Neurological Examination

A physical examination (PE) will be performed at Screening, Endpoint or in the event of
early discontinuation by a primary investigator or sub-investigator (M.D., Doctor of
Osteopathic Medicine [D.O.]) or by a Physician’s Assistant (P.A.) or Nurse Practitioner
(N.P.) in areas where P.A.s and N.P.s are licensed to perform PEs.

If a physical or neurological abnormality is noted post-treatment, the investigator will
indicate whether or not the result is clinically significant and if it constitutes an adverse
experience.
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7.1.2.1.2 Body Height/Weight/Waist Circumference

Height (inches/centimeter [in/cm]), body weight (pounds/kilograms [lbs/kg]) and waist
circumference (in/cm) will be collected and recorded. Measurements should be recorded to
the nearest inch/centimeter and pound/kilogram. Body weight data will be collected without
shoes and with heavy clothing (such as coats) removed. It is recommended that body weight
measurement should be performed on the same scale for the same individual throughout the
study (this may not be possible if weight is measured in an inpatient versus outpatient
setting). Abdominal waist circumference should be measured by encircling the subject’s
body at the navel with a cloth measuring tape or similar pliable measuring device.

7.1.2.1.3 12-Lead Electrocardiogram

A 12-lead electrocardiogram will be performed according to the instructions in a separate
ECG Instruction Manual by the central ECG vendor which will also provide a cardiologist
read of each ECG. Triplicate measurements of ECG will be required at the Screening Visit.
See exclusion criteria pertaining to the three Screening QTcFs. A single ECG is required at
post-screening visits unless there is an observation of a QTc prolongation (QTcF interval of
>500 msec). An additional 2 ECGs will be required and an average taken to determine the
QTc interval for that visit. The subject’s ECGs are to be repeated ideally at 2-5 minute
intervals.

For subjects who skip the taper period, the triplicate screening ECGs must be printed and
reviewed by a qualified cardiologist and can be used as a guide to determine subject
eligibility.

7.1.2.1.4 Vital Signs

Heart Rate and Blood Pressure: Subjects should be resting in a semi recumbent position for
at least 5 minutes prior to having vital sign measurements obtained. For blood pressure
readings, the correct size of the blood pressure cuff and the correct positioning on the
subjects’ arm is essential to increase the accuracy of blood pressure measurements.

The same method for measuring heart rate and blood pressure (e.g., manual or automated) is
recommended for all measurements for each individual subject and should be the same for all
subjects throughout the study.

7.1.2.2 Clinical Assessment

The efficacy assessments PANSS and CGI-S as well as the safety assessments C-SSRS and
ESRS-A will be performed at each center by qualified raters. The required qualifications of
the raters are specified in an external manual. Prior to the start of rating subjects in the trial,
candidate raters will participate in rating scale training. Certification is required for the
PANSS raters. The Sponsor or an appointed representative, prior to the start of the trial, will
implement the training and certification process. Quality monitoring of the MINI and
PANSS will include video and/or audio technology.
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Additional detailed information concerning administration, scoring and recording of the
aforesaid assessments will be provided in an external manual.

Some or all of the PANSS recorded interviews will be reviewed and scored by an external
vendor’s rater (referred to in this protocol as the central rater). Site raters will be provided
feedback on the quality of their interviews and ratings by the central rater to help develop and
maintain good inter-rater reliability. Additionally, the site rater’s consideration of the central
rater’s feedback may be used to refine the PANSSs scores entered by the site for an
individual rating.

For the screening visit, the external SDME will review the diagnostic decisions of the site as
determined through the MINI (see Section 7.1.1.5.1).

While concerns have been raised that recording assessments via audiotaping or videotaping
could theoretically compromise subjects’ privacy, this issue must be balanced with the need
to conduct methodologically adequate and scientifically rigorous trials that are capable of
testing key hypotheses. Given that the key endpoints in this trial involve subjective
judgments, monitoring the adequacy of subject interviews and ratings is essential and part of
strong research methodology. Prior studies suggest that the failure to adequately monitor
such ratings can substantially increase the risk of failed trials [5]. Recorded interviews will
be encrypted using state of the art methods to ensure privacy. Additional steps will be taken
to ensure anonymity of specific private health information. Recordings will be reviewed
only by approved trial personnel for quality control purposes and will be destroyed in
accordance with current retention requirements.

Each assessment scale may require different raters, but it is strongly encouraged that the
same rater evaluates the same subject throughout his/her participation in the trial for a
particular scale.

7.1.2.2.1 Positive and Negative Symptom Scale (PANSS)

The Structured Clinical Interview for the Positive and Negative Syndrome Scale (Sci-
PANSS), a 30-item clinician-rated instrument for assessing the symptoms of Schizophrenia
[6], will be used.

To avoid the influence of subject fatigue on the diagnostic and primary outcome data, it is
recommended that the PANSS interviews be conducted early in each applicable visit.

7.1.2.2.2 Clinical Global Impression Scale-Severity (CGI-S)

The Clinical Global Impressions Scale Severity, a 7-point clinician-rated scale for assessing
the global severity of the illness, will be used.

7.1.2.2.3 C-SSRS

The C-SSRS is an instrument designed to systematically assess and track suicidal AEs
(behavior and ideation). The C-SSRS will be administered at each visit (as indicated in the

MK-8189-005-01 Final Protocol 29-Mar-2017

Confidential
04VRRR



Product: MK-8189 48
Protocol/Amendment No.: 005-01

Trial Flow Chart, as well as at unscheduled visits as clinically indicated) by a qualified,
trained individual who has been approved by the Sponsor to administer the instrument.

During the Screening visit, the subject’s symptoms and actions over the past 6 months should
be evaluated with the C-SSRS. The C-SSRS is not explicit about whether the subject
specifically has ideation at the time of screening. If a subject reports a prior history of
ideation/behavior, the assessor should also inquire and document if this is also present at the
time of the screening visit.

For all other assessments, the subject’s symptoms and actions since the last assessment
should be evaluated. Subjects must be excluded if they report suicidal ideation meeting the
description of C-SSRS Type 4 or 5 (i.e., suicidal ideation with intent with or without a plan)
within the past 2 months or suicidal behavior within the past 6 months at Screening.
Subjects must be excluded at Baseline if they report suicidal ideation of Type 4 or 5 or
suicidal behavior, as measured by the C-SSRS between Screening and Baseline.

If during the trial the subject demonstrates emerging or increasing suicidal ideation and/or
behavior, in the investigator’s opinion or based on responses provided on the C-SSRS (e.g.,
any suicidal ideation of Type 4 or 5 and/or any suicidal behavior), he or she should be
thoroughly evaluated by the investigator and should be considered for treatment
discontinuation. Subjects should continue treatment only if their suicidal ideation is passive,
they expressly deny any intent to act, and who, after evaluation, the investigator feels it is
safe and in the subject’s best interest. In case subjects are discontinued from treatment, sites
should ensure adequate clinical supervision to ensure subject’s well-being. In case subject
withdraws consent it is recommended that clinical supervision continues outside the scope of
the trial.

Prior to discharge from the hospital at Day 21 or Day 28, the investigator should be aware of
the C-SSRS score. For subjects with scores showing suicidality (e.g., any suicidal ideation of
Type 4 or 5 and/or any suicidal behavior), the investigator should discuss discharge readiness
with the SDME prior to discharge.

In the event an AE related to suicidality occurs during treatment, an additional C-SSRS
should be performed and external sources (e.g., family members, external contact) may be
used if patient is not available. In addition, all adverse events of suicidal ideation or behavior
must be recorded as an Event of Clinical Interest (See Section 7.2.3.2).

7.1.2.2.4 Monitoring of Extrapyramidal Symptoms

Extrapyramidal symptoms include parkinsonism, dyskinesia, akathisia, and dystonia.
Extrapyramidal symptoms will be documented with the Extrapyramidal Symptom Rating
Scale-Abbreviated (ESRS-A).

It 1s strongly encouraged that the same rater evaluates the same subject throughout his/her
participation in the trial for the scale.
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Extrapyramidal symptoms present at Screening must be recorded in the medical history. In
addition, if a) clinically significant movement disorder side effects are observed by trial staff
or volunteered by the subject during the study, or b) a clinically significant movement
disorder already present at Screening increases in severity during the study, or ¢) concomitant
therapy for increasing or emerging EPS symptoms is initiated, increased, or reinstated while
the subject is participating in the trial, these symptoms must be recorded as an AE.

Tardive dyskinesia and dystonia are considered events of clinical interest (ECI) (Section
7.2.3.2).

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 Appendix 12.4.

7.1.3.1 Laboratory Safety Evaluations (Hematology, Chemistry and Urinalysis)
Laboratory tests for hematology, chemistry and urinalysis are specified in Table 4.
Fasting blood draws/urine collection at Screening are encouraged.

It is anticipated that blood samples (laboratory and pre-dose PK) should be obtained fasting
and pre-dose. For subjects who are discharged from the hospital at Day 21, as outpatients
they will be instructed to fast overnight if possible and withhold their dose of IP prior to
clinical laboratory sample collection at Day 28. The self-reported fasting/non-fasting state of
the subject will be noted on the laboratory requisition form (no food or drink other than water
>10 hours is considered fasting).

Subjects who skip the tapering period will have duplicate laboratory specimens collected,
with 1 specimen being sent to the local laboratory for immediate analysis of all Screening
parameters and the other processed at the central laboratory. The local laboratory results will
be used as a guide to determine subject eligibility. If the Screening laboratory samples were
not taken in a fasting state (no food or drink other than water >10 hours), clinical laboratory
assessments should be repeated on the morning of Day 1, prior to the first dose of trial
medication.

At any time during the trial, if the investigator determines that immediate local laboratory
results for protocol-specified parameters are needed to further evaluate the subject’s
condition, a duplicate set of sample(s) should be collected and sent to the central laboratory.

The site and Sponsor will remain blinded to the prolactin levels of the blood samples taken
after the Baseline visit until database lock. Local laboratories will not analyze prolactin
levels after the Baseline visit.
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Table4  Laboratory Tests
Hematology Chemistry Urinalysis Other
Hematocrit Albumin Appearance Follicle Stimulating
(macroscopic exam) Hormone (FSH) female

only, if applicable

Hemoglobin Alkaline phosphatase Bacteria
Serum f-human chorionic
gonadotropin (B-hCG
female only, if applicable)

Platelet count Alanine aminotransferase (ALT) Bilirubin Free Thyroxine (T4) (TSH
Reflex to Free T4 if TSH
abnormal)

White Blood Cells | Aspartate aminotransferase (AST) Blood

(WBC) (total and

differential)

Bicarbonate Color Viral hepatitis panel (at the
discretion of the
investigator)

Calcium Glucose HIV (at the discretion
of the investigator)

Chloride Ketone Urine Alcohol Drug Screen

(Amphetamine
Barbiturates
Cannabinoids
Cocaine metabolites
Ethyl Alcohol
Methadone

Opiates
Phencyclidine
Propoxyphene
Cocaine Metabolites)

Creatinine phosphokinase, total

Microscopic exam, if
abnormal appearance

results are noted (RBC,

WBC and bacteria)

Creatinine pH

eGFR (estimated glomerular filtration rate | Protein

(eGFR) [as measured by Modification of

Diet in Renal Disease (MDRD) formula]

Glucose Red Blood Cells (RBC)
count

Lactate Dehydrogenase Specific gravity

Phosphorus WBC count

Potassium Nitrate

Sodium Leukocyte esterase

Total Bilirubin

Direct Bilirubin and indirect Bilirubin if
total bilirubin is elevated above the upper
limit of normal

Total protein

Blood Urea Nitrogen

Special Lipid Panel

Thyroid Stimulating Hormone Total cholesterol

Insulin High Density Lipoproteins
(HDL)

Prolactin Low Density Lipoproteins

(LDL)

Triglycerides
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Laboratory safety tests will be performed after at least a 10-hour fast.
7.1.3.2 Pregnancy Testing

For women of childbearing potential, blood samples for B-human chorionic gonadotropin
(B-hCG) will be obtained at Screening. Urine pregnancy tests will be done at all visits. A
positive urine pregnancy test must be confirmed with a serum pregnancy test. A blood
sample for serum pregnancy testing is to be collected for central laboratory testing; a
duplicate sample for local laboratory testing is recommended if local test results would be
made available sooner. Dosing should be interrupted until serum pregnancy test results from
either local or central laboratory results are available, and if the serum pregnancy test result is
negative, subject may resume dosing. See Section 7.1.4.5 for information on missed doses. If
the serum pregnancy test result is positive, note the criteria for discontinuation of treatment
has been met (see Section 5.8.1). A female may forego pregnancy testing if she is not of
reproductive potential according to the criteria specified in Section 5.1.2. In addition,
pregnancy tests may be performed at the investigator’s discretion throughout the course of
the trial. See Section 7.2.2 for procedures that must be followed regarding pregnancy
reporting and follow-up. Any female subject who has a positive serum pregnancy test result
during treatment should be discontinued from trial medication.

7.1.3.3 Urine Alcohol Drug Screen

A urine alcohol/drug test will be done at Screening. The urine sample will be collected along
with the other laboratory specimens and will be analyzed and reported by the central
laboratory. Any positive finding will require confirmation by the central laboratory prior to
reporting final drug screen results. At any time during the trial, if the investigator determines
that immediate local urine alcohol/drug screening results are needed to evaluate eligibility or
further evaluate the subject’s condition, a duplicate set of sample(s) should be collected and
sent to the central laboratory. Provided there is no exclusionary evidence of substance use
disorder in the past 6 months (Section 5.1.3), a positive Screening finding of alcohol,
cannabinoid drugs, or prohibited psychotropic medications will not necessarily exclude the
subject from participation. However, the investigator should interview the subject and ensure
the subject understands that he/she must refrain from using cannabinoid drugs and prohibited
psychotropic medications throughout his/her participation in the trial. Alcohol use during the
trial should also be discouraged. This discussion must be noted in the source documents or
on the laboratory report. The investigator may enroll the subject if he/she feels confident that
the subject will comply with instructions. Additional tests may be scheduled post-Screening
at the discretion of the investigator. If a subject is considered to be under the influence of
illegal drugs or is believed to have taken a prohibited psychoactive drug, or if he or she meets
the DSM-5™ criteria for substance use disorder (excluding nicotine) within a 1-week period,
the investigator may consider the subject for discontinuation.
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7.1.3.4 Pharmacokinetic/Pharmacodynamic Evaluations
7.1.3.4.1 Blood Collection for Plasma MK-8189

Sample collection, storage and shipment instructions for plasma samples will be provided in
the operations/laboratory manual.

7.1.3.5 Planned Genetic Analysis Sample Collection

Sample collection, storage, and shipment instructions for Planned Genetic Analysis samples
will be provided in the laboratory manual provided by the central laboratory.

7.1.3.6 Future Biomedical Research

The following specimens are to be obtained as part of Future Biomedical Research:
e Leftover DNA for future research

See Appendix 12.2 for the Collection and Management of Specimens for Future
Biomedical Research.

e Leftover residual urine will be stored for future research.
7.1.4 Other Procedures
7.1.4.1 Withdrawal/Discontinuation

When a subject discontinues/withdraws from participation in the trial, all applicable activities
scheduled for the final treatment visit (Visit 6) should be performed at the time of
discontinuation. 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. In addition, subjects who
discontinue from treatment should have 2 follow-up phone call visits (post treatment Days 3
and 14) and a follow-up clinic visit (post treatment Day 7) after their last dose of IP.

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
(clinical.specimen.management(@merck.com), 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.
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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

When the investigator or sub-investigator needs to identify the drug used by a subject and the
dosage administered in case of emergency e.g., the occurrence of serious adverse
experiences, he/she will contact the emergency unblinding call center by telephone and make
a request for emergency unblinding. As requested by the investigator or sub-investigator the
emergency unblinding call center will provide the information to him/her promptly and
report unblinding to the sponsor. The emergency unblinding call center will make a record
promptly however, the investigator or sub-investigator must enter the intensity of the adverse
experiences observed, their relation to study drug, the reason thereof, etc., in the medical
chart etc., before unblinding is performed.

Additionally, the investigator must go into the IVRS system and perform the unblind in the
IVRS system to update drug disposition. In the event that the emergency unblinding call
center is not available for a given site in this trial, [IVRS/IWRS should be used for emergency
unblinding in the event that this is required for subject safety.

In the event that unblinding has occurred, the circumstances around the unblinding (e.g., date
and reason) must be documented promptly, and the Sponsor Clinical Director notified as
soon as possible. Only the principal investigator or delegate and the respective subject’s
code should be unblinded. Trial site personnel and Sponsor personnel directly associated
with the conduct of the trial should not be unblinded.

7.1.4.3 Domiciling
Not applicable
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:

The central ECG vendor will provide documentation of calibration from the ECG
manufacturer.
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7.1.4.5 Administer Trial Medication

Trial medication is administered by the trial or inpatient staff during the inpatient phase. All
personnel who will administer trial medication must receive training 1) at the investigator
meeting, 2) on-site from a Sponsor representative, or 3) on-site from trial staff or lead
inpatient personnel who received training at the Investigator meeting or previously from a
Sponsor representative.

All individuals who dispense trial medication to the inpatient subject should monitor the
subject to ensure doses are taken as directed, and record relevant dosing information
(including number of tablets and exact time taken) in source documents. For subjects who
are discharged at Day 21, trial medication will be self-administered starting the day after
discharge from the hospital. Prior to discharge, the subject will be educated by a member of
the trial staff on dosing requirements and self-administration. Subjects will be provided with
a dosing diary. The day after discharge from the hospital at Day 21 and approximately mid-
week after discharge, the outpatient subject should be telephoned to ensure that he or she has
understood dosing instructions, to assess adverse events and to remind the subject of site visit
on Day 28.

Interruption from protocol specified dosing for > 3 consecutive days at any time point during
the active treatment period requires consultation between the investigator and the Sponsor
and written documentation of the collaboration decision on the subject management. Failure
to take prescribed capsules and/or tablets per IP dosing as listed in Table 1 constitutes a
missed dose.

All IP dose units (tablets and capsules) will be administered by the study staff / inpatient staff
QD (approximately 8:00 AM) to the inpatient.

If a subject misses an IP morning dose or does not take the full IP morning dose he/she
should not complete that day’s dose after 1 PM or attempt to double that dose the next day.
The subject will miss that day’s dose, and will resume IP dosing the next morning with one
IP dose.

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 3 (+4) days prior to treatment allocation/randomization, potential subjects
will be evaluated to determine if they fulfill the entry requirements as described in Section
5.1. Screening procedures may be repeated after consultation with the Sponsor.

Informed consent should be obtained on the day of the Screening visit prior to the start of any
study-specific procedures. The Screening/tapering period will begin after the consent form is
completed. During the Screening visit, a psychiatric diagnostic assessment will be performed
and recorded using the Mini International Neuropsychiatric Interview for Schizophrenia and
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Psychotic Disorders (MINI, Version 7). All psychiatric diagnoses specified in the
inclusion/exclusion criteria will be made according to the DSM-5 ™ criteria by a qualified
psychiatrist (MD) or psychologist (PhD) or other equivalent degree. The subject’s medical
history, prior medications, and demographic information will also be obtained to determine
eligibility as well as additional assessments of psychiatric symptoms [Positive and Negative
Syndrome Scale (PANSS), Clinical Global Impression-Severity of Illness (CGI-S) score, and
Columbia-Suicide Severity Rating Scale (C-SSRS)]. If the subject meets the Screening
eligibility criteria for which results are available, the subject will begin the tapering period.
Note: laboratory results, final electrocardiogram [ECG] results, corroboration of acuity and
prior antipsychotic treatment response by available sources as documented in the psychiatric
intake evaluation form with subsequent documented review and approval by the external
sponsor designated medical expert [SDME] may still be pending at the start of the tapering
period. If the subject is deemed ineligible based upon review and corroboration of the
Screening eligibility criteria, the subject will be considered a screen failure prior to the
Baseline visit (Visit 2).

The tapering period will begin after the Screening visit is completed and provides a period of
time in which the subject will taper off prohibited medication. All subjects must be safely
tapered off prohibited medications (antipsychotics, antidepressants and mood-stabilizers, See
Section 5.5) during the Screening/tapering period in a manner consistent with local medical
practices. If it is the investigator’s clinical judgment that the tapering period can be skipped
for an individual subject, Investigational Product (IP) dosing may begin as early as the
morning following the Screening procedures, provided all of the eligibility criteria have been
met. For assessments that are not repeated at Baseline, for those subjects skipping the
tapering period, the Screening assessments will serve as the pre-treatment reference level.

The subject will identify an external contact person at the time of Screening who may be
contacted in the event that the subject cannot be reached between Day 21 and Day 28 (if the
subject is an outpatient) and during the 14-day follow-up period. (See inclusion criterion 13).

Note that subjects who are screen failures may not repeat screening.
7.1.5.1.1 Hospitalization During the Trial

For those subjects who were already hospitalized when approached for recruitment into this
trial, the start of hospitalization under this trial is the day of the signing of the consent form.
For subjects who are outpatients when approached for recruitment into this trial, subjects
could be admitted to the hospital as early as the day of consent signing but no later than the
evening of Screening visit assessment collection completion. Subjects will remain
hospitalized throughout the tapering and treatment period.

Hospital discharge will occur on Day 28 after end of treatment assessments (V6 are
completed). Exceptions to a 28-day inpatient stay may occur on Day 21 only if, after
completion of Day 21 assessments, the following conditions are met: the subject’s current
clinical symptoms and functioning are much improved and thus continued treatment can
occur safely (subject is not at risk to self or others) in a less restrictive environment; the
subject can self-administer the study drug correctly, and can abide by all study procedures as
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an outpatient as described in the protocol. Subjects who meet these conditions may continue
in the treatment phase as outpatients. On the day of discharge, the outpatient subject will be
given visit schedule, dosing instructions, a dosing diary and site will ensure the subject has
their patient ID card. The day after discharge and approximately mid-week after discharge
on Day 21, the subject should be telephoned by study staff to ensure that he or she has
understood dosing instructions, to assess adverse events, and to remind the subject of the Day
28 visit.

During the inpatient phase of the trial, subject will not be treated as an outpatient (i.e., visits
are not to be performed in a setting that requires the subject to leave the hospital or other
research unit in which the inpatient unit is located). During the inpatient stay, an occasion
may arise which requires the subject to leave the inpatient unit for social or personal reasons.
In that event, subjects may be permitted to temporarily leave the unit during the day at any
time during the inpatient phase of the study, provided they are escorted at all times during
that leave by site personnel, at the discretion of the investigator and as per hospital
regulations. If the subject was not discharged at Day 21, the subject will be discharged from
the inpatient unit at Day 28 (£1). At Day 28 (£1), all final study assessments (End of
treatment visit assessments) will be performed for all subjects, whether the subject was
discharged at Day 21 or Day 28 as per the Study Flow Chart.

The Sponsor is to be contacted if it is anticipated that the subject will not be ready to be
discharged from the hospital after screen fail, treatment discontinuation, or after V6
assessments are completed on Day 28. Subjects will begin their follow-up period after the
treatment period termination or completion.

If the subject is hospitalized during the follow-up period of the trial, it is anticipated that
these specified contacts will still take place, but may be conducted between the site personnel
and subject in person.

7.1.5.2 Treatment Period Visit 2 through Visit 6

Each visit should be performed as noted in the Trial Flow Chart. For visits that require
additional explanations, please see those specific visits below.

Visit 2

Subjects will be assessed for final eligibility per Inclusion/Exclusion criteria as described in
Section 5.1. The subject may be randomized into the trial and will be assigned a
randomization number (via IVRS/IWRS) only after ensuring that the subject meets all
criteria. For trial IP titration, please refer to Section 5.2.1.2.

Visit 5

At Visit 5, assessments will be conducted as stated in the Trial Flow Chart. For details on
subject eligibility for outpatient status and subject requirements, please refer to Section
7.1.5.1.1.
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Visit 6

Subjects that were outpatients for the last week of treatment will return for their final site
visit, Visit 6. Subjects should refrain from eating and should not take that morning dose of
IP. Subjects will be instructed to arrive at the site in the morning. Subjects should be
instructed to bring all trial supplies (e.g., dosing diary, IP) to the site for final compliance and
accountability.

7.1.5.3 Telephone Contact Procedures

The principal investigator is responsible for ensuring that all phone contacts are performed
by a site staff member, who is a healthcare professional qualified to elicit a discussion with
the subject that will lead to a clinically meaningful disclosure on the subject’s well -being.
Phone contacts must be documented immediately in a contact log for review by the PI within
24 hours of log entry. In the event of worsening symptoms reported by either the subject or
the external contact person, the site’s ensuing action steps must be recorded. The site must
follow-up on any report of worsening symptoms by contacting the subject to schedule an
immediate visit. In the event that the subject cannot be reached by phone at the regularly
scheduled time or misses a visit, the site should make at least three attempts (in addition to
the initial phone call) to contact the subject within 48 hours of the missed scheduled time.
The last contact attempt should represent stronger action by the site to contact the subject
(i.e., a visit to the subject’s residence, an attempt to reach the external contact person
identified at the time of Screening) in the event that the subject cannot be reached on the
third attempt. All phone contacts, attempted contacts, and home visits should be recorded in
source documents.

7.1.5.4 Post-Treatment Contact (phone and visit)

Subjects will have 2 phone calls (at 3 and 14 days post dose) and one clinic visit at Visit 7 (7
days post dose) after the last dose of trial drug (regardless of the date of the Discontinuation
Visit, if applicable) to determine if any AEs have occurred during the post-trial clinic
contacts. See Section 7.2 for further detail on collection of AEs post-treatment.

Refer to Section 7.1.5.3 regarding phone contact procedures.
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 proto col-
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.
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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.

All adverse events 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. From the time of treatment allocation/randomization through 14 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 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

In this trial, an overdose is any dose higher than the maximum number of either IP type
(capsules and/or tablets) specified for a single dose in 1 calendar day (accidental or
intentional).

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 non-serious adverse event, unless other serious
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 adverse event, 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).
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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 14 days following cessation of Sponsor’s product must be
reported by the investigator. All reported pregnancies must be followed to the
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 [Notable exceptions a) any
admission solely for social reasons, b)any extended hospitalization past last day of study
drug treatment for subjects not clinically ready to be discharged is not in itself an SAE.
The PI instead should consider whether the events associated with extended
hospitalization meet the definition of an SAE. Extended hospitalization must be discussed
with the Sponsor Designated Medical Expert (SDME) and the reasons for extended
hospitalizations must be documented in the medical record daily until discharge.];

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

Refer to Table 5 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 14 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).

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 14 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 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
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3.
4.
5.

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 may require
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).

Suicidal ideation and/or behavior as reported in C-SSRS scores, TEAEs or any self-
injurious behavior

Dystonia

Tardive dyskinesia

QTcF interval of >500 msec (the average of the three QTcFs will be used)

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 5. The investigator’s assessment of causality is required for
each adverse event. Refer to Table 5 for instructions in evaluating adverse events.
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Table 5  Evaluating Adverse Events

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

Intensity 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

+Is 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

Overdose, although not serious per ICH definition, whether accidental or intentional, with or without an accompanying adverse event/serious adverse event, is
reportable to the Sponsor within 24 hours to meet certain local requirements.

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 | 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
Sponsor's 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
Product 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
MK-8189-005-01 Final Protocol 29-Mar-2017

04VRER Confidential



Product: MK-8189 63
Protocol/Amendment No.: 005-01

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

7.3 TRIAL GOVERNANCE AND OVERSIGHT
7.3.1 Scientific Advisory Committee

This trial was developed in collaboration with a Scientific Advisory Committee (SAC). The
SAC comprises both Sponsor and non-Sponsor scientific experts who provide input with
respect to trial design, interpretation of trial results and subsequent peer-reviewed scientific
publications.

7.3.2 Executive Oversight Committee

The Executive Oversight Committee (EOC) comprises members of Sponsor Senior
Management. The EOC will receive and decide upon any recommendations made by the
standing internal Data Monitoring Committee (siDMC) regarding the trial.

7.3.3 Data Monitoring Committee

To supplement the routine monitoring outlined in this protocol, a separate Standing Internal
Data Monitoring Committee (siDMC) will monitor the interim data from this trial. The
siDMC comprises members of Sponsor Senior Management, none of whom are directly
associated with the conduct of this trial. The siDMC will monitor the trial at an appropriate
frequency (see Section 8.7 - Interim Analyses) for evidence of adverse effects of trial
treatment and efficacy/futility, as described in the detailed monitoring guidelines. The
siDMC will determine whether the trial should continue (or other modifications, pre-
specified or otherwise, should be made) according to the protocol, considering the overall
risk and benefit to trial participants. The siDMC will also make recommendations to the
Sponsor protocol team regarding steps to ensure both subject safety and the continued ethical
integrity of the trial.

Specific details regarding responsibilities of the siDMC will be described in a separate
charter that is reviewed and approved by the siDMC.

8.0 STATISTICAL ANALYSIS PLAN

This section outlines the statistical analysis strategy and procedures for the study. If, after
the study has begun, but prior to any unblinding, changes are made to primary and/or key
secondary hypotheses, or the statistical methods related to those hypotheses, then the
protocol will be amended (consistent with ICH Guideline E-9). Changes to exploratory or
other non-confirmatory analyses made after the protocol has been finalized, but prior to
unblinding, will be documented in the Clinical Study Report (CSR) for the study. Post hoc
exploratory analyses will be clearly identified in the CSR.
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8.1 Statistical Analysis Plan

65

Summary

Key elements of the statistical analysis plan are summarized below; the comprehensive plan

is provided in Sections 8.2-8.12

Study Design Overview

A Phase Ila, Randomized, Double-Blind, Placebo-Controlled Clinical
Trial of the Efficacy and Safety of MK-8189 in the Treatment of
Adult Subjects with Schizophrenia

Treatment Assignment

Subjects will be randomly assigned to MK-8189, placebo or
risperidone in a 2:2:1 distribution, and will receive MK-8189

placebo (3 tablets/capsules QD) or risperidone
(6 mg QD) for the remainder of the trial, as tolerated.

Analysis Populations

Efficacy: Full Analysis Set (FAS)
Safety: All Subjects as Treated (ASaT)

Primary Endpoint

1) Positive and Negative Syndrome Scale (PANSS) total score —
Change from baseline at Week 4

Key Secondary Endpoints

1) Clinical Global Impression Severity of Illness (CGI-S) score —
Change from baseline at Week 4

Statistical Methods for Key
Efficacy/Immunogenicity/
Pharmacokinetic Analyses

The primary efficacy hypothesis will be evaluated by comparing
MK-8189 to placebo with respect to the mean change from baseline in
PANSS total score after 4 weeks of treatment using a longitudinal
analysis of covariance (ANCOVA) method.

Statistical Methods for Key
Safety Analyses

The count and percentage of adverse events will be provided. 95%
confidence intervals for between-group comparisons will be
calculated using the unstratified Miettinen and Nurminen method [7].

Interim Analyses

An internal data monitoring committee will evaluate the unblinded
safety and efficacy data to assess the overall risk and benefit to trial
participants when approximately 25%, 50%, and 75% of the subjects
have had the opportunity to complete the study.

One interim unblinded efficacy (futility) analysis may also be performed
in this study. Results would be reviewed by the internal data monitoring
committee. This interim analysis is summarized below. Details are
provided in Section 8.7.

e Trigger: Interim analysis will be considered unless more than
50% of the subjects have been enrolled 4 months after the first
subject was randomized into the study.

e Timing: To be performed when 50% of the subjects have
completed or discontinued IP treatment.

e Testing: Inferential analyses for the change from baseline in
the PANSS total score at 4 weeks will be provided.

Multiplicity

A small amount of alpha (0¢=0.0001) will be allocated to each of the 3
interim analyses. The effect of the alpha spending for the interim
analyses on the alpha to be used at the time of the final analysis is
negligible. If the test of the primary efficacy hypothesis is statistically
significant (i.e., p-value is less than or equal to 0.05), then the
secondary hypothesis will be tested to control the overall type-I error
at the 5% level (two-sided). That is, MK-8189 would be compared to
placebo with respect to the mean change from baseline in CGI-S score
after 4 weeks of treatment using a=0.05 (two-sided).

MK-8189-005-01 Final Protocol
04VIZQR

29-Mar-2017
Confidential



Product: MK-8189 66
Protocol/Amendment No.: 005-01

Sample Size and Power The planned number of subjects to be randomized is 215 (86, 86 and
43 in the MK-8189, placebo and risperidone groups, respectively).
For the PANSS total score change from baseline at Week 4, the trial
has 72% power (if no futility analysis is performed) or 65% power (if
the planned futility analysis is performed) to demonstrate that
MK-8189 is superior to placebo at an overall two-sided 5% alpha
level, if the underlying treatment difference (MK-8189 minus
placebo) is -8.0. For assay sensitivity, the trial has 67% power to
demonstrate that risperidone is superior to placebo at an overall one-
sided 5% alpha level, if the underlying treatment difference
(risperidone minus placebo) is -8.0.

8.2 Responsibility for Analyses/In-House Blinding

The statistical analysis of the data obtained from this study will be the responsibility of the
Clinical Biostatistics department of the Sponsor.

This study will be conducted as a double-blind study under in-house blinding procedures.
The official, final database will not be unblinded until medical/scientific review has been
performed, protocol deviations have been identified, and data have been declared final and
complete.

The Clinical Biostatistics department will generate the randomized allocation sched ule(s) for
study treatment assignment. Randomization will be implemented in an interactive voice
response system (IVRS).

The planned interim analyses are described in Section 8.7. Study enrollment is likely to be
ongoing at the time of the interim analyses. Blinding to treatment assignment will be
maintained at all investigational sites. The results of the interim analyses will not be shared
with the investigators prior to the completion of the study. Subject-level unblinding will be
restricted to an internal unblinded statistician and scientific programmer performing the
interim analyses, who will have no other responsibilities associated with the study.

Treatment-level results and/or subject-level data of the interim analyses will be provided by
the unblinded statistician to the standing internal Data Monitoring Committee (siDMC)
which consists of Sponsor personnel. Limited additional Sponsor personnel may be
unblinded to the treatment level results of the interim analyses, if required, in order to act on
the recommendations of the siDMC. The extent to which individuals are unblinded with
respect to results of the interim analyses will be documented by the unblinded statistician.

The processes by which recommendations and decisions are reached and com municated are
documented in the siDMC charter for the Sponsor. Prior to final study unblinding,
individuals who have been unblinded at any level will not be involved in any discussions
regarding modifications to the protocol, statistical methods, identification of protocol
deviations, or data validation efforts after the interim analyses.

8.3 Hypotheses/Estimation

Objectives and hypotheses of the study are stated in Section 3.0.
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8.4 Analysis Endpoints
Efficacy and safety endpoints that will be evaluated are listed below.
8.4.1 Efficacy Endpoints

The Positive and Negative Syndrome Scale (PANSS) is a 30-item clinician-rated instrument
for assessing the symptoms of schizophrenia. Increases in the PANSS total score represent a
worsening of symptoms. The change from baseline in the PANSS total score at 4 weeks is
the primary efficacy endpoint.

The Clinical Global Impression Severity of Illness (CGI-S) is a 7-point clinician-rated scale
for assessing the global severity of the illness. Increases in the CGI-S score represent a
worsening of symptoms. The change from baseline in the CGI-S score at 4 weeks is a key
secondary efficacy endpoint.

Exploratory endpoints will consist of the proportion of PANSS total responders (=30%
reduction in PANSS total score), as well as the mean change from baseline to 4 weeks in the
PANSS negative and positive subscale scores.

8.4.2 Safety Endpoints

Safety and tolerability will be assessed throughout the study by monitoring subjects for
clinical adverse experiences. Physical/neurological examinations, vital signs, 12-lead ECGs
and laboratory safety tests will be performed periodically to detect any medically meaningful
effects of MK-8189 on physiology.

The Columbia Suicide Severity Rating Scale (C-SSRS) will be used to systematically and
prospectively ascertain and document the occurrence of suicidal events (i.e., ideation and
behavior). Responses on the C-SSRS are classified according to 11 prespecified categories
as described in Appendix 12.7. The most severe treatment-emergent ideation and behavior
event reported at a visit will be used for analysis and reporting. An event is considered
treatment-emergent during the assessment phase if it newly emerged or is more severe
compared to recent history (i.e., protocol-defined recent history prior to entering the trial as
stated in the inclusion/exclusion criteria for suicidal ideation/behavior, up to and including
the randomization visit).

Extrapyramidal symptoms will be documented with the Extrapyramidal Symptom Rating
Scale—abbreviated (ESRS-A).

8.5 Analysis Populations
8.5.1 Efficacy Analysis Populations

The Full Analysis Set (FAS) population will serve as the primary population for the analysis
of efficacy data in this study. The FAS population consists of all randomized subjects who:

e receive at least 1 dose of study treatment

MK-8189-005-01 Final Protocol 29-Mar-2017
04VRER Confidential



Product: MK-8189 68
Protocol/Amendment No.: 005-01

e have at least 1 post-randomization observation for the analysis endpoint subsequent to
at least 1 dose of study treatment

e have baseline data for those analyses that require baseline data

Subjects will be included in the treatment group to which they are randomized for the
analysis of efficacy data. Details on the approach to handling missing data are provided in
Section 8.6, Statistical Methods.

8.5.2 Safety Analysis Populations

The All Subjects as Treated (ASaT) population will be used for the analysis of safety data in
this study. The ASaT population consists of all randomized subjects who received at least 1
dose of study treatment. Subjects will be included in the treatment group corresponding to
the study treatment they actually received for the analysis of safety data using the ASaT
population. For most subjects, this will be the treatment group to which they are randomized.
Subjects who take incorrect study treatment for the entire treatment period will be included in
the treatment group corresponding to the study treatment actually received.

At least 1 laboratory or vital sign measurement obtained subsequent to at least 1 dose of
study treatment is required for inclusion in the analysis of each specific parameter. To assess
change from baseline, a baseline measurement is also required.

Details on the approach to handling missing data for safety analyses are provided in Section
8.6, Statistical Methods.

8.6 Statistical Methods

Statistical testing and inference for safety analyses are described in 8.6.2. Efficacy results
that will be deemed to be statistically significant after consideration of the Type I error
control strategy are described in Section 8.8, Multiplicity. Nominal p-values may be
computed for other efficacy analyses, but should be interpreted with caution due to potential
issues of multiplicity, sample size, etc. Unless otherwise stated, all statistical tests will be
conducted at the a=0.05 (two-sided) level.

8.6.1 Statistical Methods for Efficacy Analyses

This section describes the statistical methods that address the primary and secondary
objectives.

The primary efficacy hypothesis will be evaluated by comparing MK -8189 to placebo with
respect to the mean change from baseline in PANSS total score after 4 weeks of treatment
using a longitudinal analysis of covariance (ANCOVA) model. The analysis model will
include terms for treatment, baseline PANSS total score, age, duration of illness, week, and
the interaction of week by treatment (Table 6). The treatment difference in terms of the
mean change from baseline to a given time point will be estimated and tested from this
model. An unstructured covariance matrix will be used to model the correlation among
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repeated measurements. The criterion for declaring MK-8189 superior to placebo in terms of
PANSS total score change from baseline is that the p-value is less than or equal to 0.05.

An additional sensitivity analysis using the tipping-point approach will be used to assess the
robustness of the primary analysis approach. The Variant 3 of the tipping point as described
in Ratitch, et al. (2013) [8] will be applied. In that approach, missing data are first imputed
for all visits under the missing-at-random (MAR) assumption, and then a worsening/shift is
applied. This is repeated until the result is no longer statistically significant (i.e., p>0.05).
This tipping point (smallest worsening/shift in which the significant result turns non-
significant) provides a measure of robustness of the primary result.

Table 6  Analysis Strategy for Key Efficacy Variables

. . Primary vs.
Endpoint/Variable Supportive Analysis Missing Data
(Description, Time Point) Approach’ Statistical Method* Population Approach
Primary Hypothesis
Positive and Negative Syndrome P Longitudinal analysis of FAS Model-based
Scale (PANSS) total score — covariance (ANCOVA)
. §
Change from baseline at Week 4 model
Positive and Negative Syndrome S Longitudinal analysis of FAS Tipping-point
Scale (PANSS) total score — covariance (ANCOVA) Analysis
. §
Change from baseline at Week 4 model
Secondary Hypothesis
Clinical Global Impression Severity P Longitudinal ANCOVA FAS Model-based
of Illness (CGI-S) score — modell
Change from baseline at Week 4
T P=Primary approach; S=Supportive approach.
ff Statistical model is described in further detail below:
§ Longitudinal ANCOVA model includes terms for treatment, baseline PANSS total score, age, duration of illness,
week, and the interaction of week by treatment.
I Longitudinal ANCOVA model includes terms for treatment, baseline CGI-S score, age, duration of illness, week, and
the interaction of week by treatment.

The strategy to address multiplicity issues with regard to multiple efficacy endpoints is
described in Section 8.8, Multiplicity.

8.6.2 Statistical Methods for Safety Analyses

Safety and tolerability will be assessed by clinical review of all relevant parameters including
AEs, laboratory tests, vital signs, and ECG measurements.

The analysis of safety results will follow a tiered approach (Table 7). The tiers differ with
respect to the analyses that will be performed. Safety parameters or adverse experiences of
special interest that are identified a priori constitute “Tier-1" safety endpoints that will be
subject to inferential testing for statistical significance with p-values and 95% confidence
intervals provided for between-group comparisons. Other safety parameters will be
considered Tier 2 or Tier 3. Tier-2 parameters will be assessed via point estimates with 95%
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confidence intervals provided for between-group comparisons; only point estimates by
treatment group will be provided for Tier-3 safety parameters.

Adverse experiences (specific terms as well as system organ class terms) that are not pre-
specified as Tier-1 endpoints will be classified as belonging to "Tier 2" or "Tier 3", based on
the number of events observed. Membership in Tier 2 requires that at least 4 subjects in any
treatment group exhibit the event; all other adverse experiences will belong to Tier 3.

The threshold of at least 4 events was chosen because the 95% confidence interval for the
between-group difference in percent incidence will always include zero when treatment
groups of equal size each have less than 4 events and thus would add little to the
interpretation of potentially meaningful differences. Because many 95% confidence intervals
may be provided without adjustment for multiplicity, the confidence intervals should be
regarded as a helpful descriptive measure to be used in review, not a formal method for
assessing the statistical significance of the between-group differences in adverse experiences.

Continuous measures, such as changes from baseline in laboratory, vital signs, and ECG
parameters, will be considered Tier-3 safety parameters. Summary statistics for baseline, on-
treatment, and change from baseline values will be provided by treatment group in table
format.

For this protocol, there are no pre-specified events of interest, i.e., no Tier-1 events. In
addition, the broad clinical and laboratory AE categories consisting of the percentage of
subjects with any AE, a drug-related AE, a serious AE, an AE which is both drug-related and
serious, who discontinued due to an AE, and who discontinued due to a drug-related AE will
be considered Tier-2 endpoints. For these endpoints, 95% confidence intervals will be
provided for between-treatment differences (MK-8189 minus placebo) in the percentage of
subjects with events; these analyses will be performed using the unstratified Miettinen and
Nurminen method [7], an unconditional, asymptotic method.

The percentage of subjects with any treatment-emergent suicidal ideation, with any
treatment-emergent suicidal behavior, or with any treatment-emergent self-injurious
behavior, no suicidal intent, will be analyzed per the tiered analysis strategy outlined above,
and will be considered as either Tier-2 or Tier-3 events, depending on the number of subjects
with an event observed within each treatment group. Additionally, the 11 pre-specified
categories of suicidal ideation and behavior will be summarized. Subject counts (and
cumulative counts) for each category will be based upon the most severe treatment-emergent
event observed during the assessment period.

The percentage of subjects having their dose up-titrated (per protocol), maintained or reduced
will also be considered as Tier-3 events.
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Table 7  Analysis Strategy for Safety Parameters

95% CI for
Treatment Descriptive
Safety Tier Safety Endpoint’ p-Value Comparison Statistics
Any AE X X
Any drug-related AE X X
Any serious AE X X
Any serious and drug-related AE X X
Tier2 Discontinuation due to an AE X X
Discontinuation due to a drug-related AE X X
Specific AEs, SOCs or C-SSRS treatment-emergent X X
events (incidence >4 subjects in at least 1 of the
treatment groups)
Specific AEs, SOCs or C-SSRS treatment-emergent X
events® (incidence <4 subjects in each of the
) treatment groups)
Tier 3 Change from baseline results (labs, vital signs, ECGs, X
ESRS-A)
Dose up-titrated (per protocol), maintained or reduced X
T Adverse Experience references refer to both clinical and laboratory AEs.
¥ Any ideation, any behavior, or any self-injurious behavior, no suicidal intent.
$ Includes only those endpoints not already pre-specified as Tier-2 endpoints.
Note: SOC = System Organ Class;
C-SSRS = Columbia-Suicide Severity Rating Scale;
ESRS-A = Extrapyramidal Symptoms Rating Scale-Abbreviated;
X =results will be provided.

8.6.3 Demographic and Baseline Characteristics

The comparability of the treatment groups for each relevant characteristic will be assessed by
the use of tables. No statistical hypothesis tests will be performed on these characteristics.
The number and percentage of subjects screened, randomized, the primary reasons for
screening failure, and the primary reason for discontinuation will be displayed. Demographic
variables (e.g., age, gender, race), baseline characteristics, primary and secondary diagnoses,
and prior and concomitant therapies will be summarized by treatment either by descriptive
statistics or categorical tables.

8.7 Interim Analyses

A standing internal Data Monitoring Committee (siDMC), which will consist of Sponsor
personnel not affiliated with the project, will evaluate the unblinded safety and efficacy data
to assess the overall risk and benefit to trial participants when approximately 25%, 50% and
75% of the subjects have had the opportunity to complete the study.

An interim unblinded efficacy (futility) analysis will be considered unless more than 50% of
the subjects have been enrolled 4 months after the first subject was randomized into the
study. The interim analysis, which would be performed by an internal statistician not
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affiliated with the project, would occur when 50% of the subjects have completed or
discontinued IP treatment and include all data collected (including partial data from subjects
who were randomized, but did not yet have the opportunity to complete the study). The
siDMC would review the analysis results and recommend whether the study should continue.

If the study is stopped early, the CSR will comprise all available data up to and including the
close-out visits, which include the data used to draw the conclusion in the decisive interim
analysis plus the remaining data obtained afterwards (from additional visits and close -out
visits). This approach to include all available information is in line with the International
Council for Harmonisation (ICH)-E9 guideline, the intent-to-treat (ITT) principle and the
Committee for Medicinal Products for Human Use (CHMP) guideline on adaptive designs.

8.7.1 Futility of Primary Outcome

The futility analysis would be performed to assess whether it would be highly unlikely for
MK-8189 to be declared superior to placebo with respect to the change from baseline in the
PANSS total score at 4 weeks. The primary efficacy analysis will be performed on the Full
Analysis Set. The siDMC will review the analysis results and recommend whether the study
should continue. The stopping boundaries for the futility analysis will be based on the
Gamma spending function [9] with parameter 1. The study may be stopped with early
rejection of the alternative hypothesis (i.e., MK-8189 will not be considered superior to
placebo with respect to the change from baseline in the PANSS total score at 4 weeks) if the
test statistic crosses the pre-specified stopping boundaries (i.e., the value of the test statistic is
greater than the value of the Gamma stopping boundary at the time of the futility analysis,
suggesting that MK-8189 is not superior to placebo).

Table 8 displays the operating characteristics of the futility analysis. Assuming that the
futility analysis is performed when 108 subjects have completed or discontinued IP treatment
and an observed standard deviation of the change from baseline in the PANSS total score of
17.0, the study may be stopped if the mean change in PANSS total score is <4.6 better than
that observed in the placebo group. This corresponds to the conditional power of the study
being <26% at the time of the futility analysis (i.e., at the time of the futility analysis, if the
observed difference in the mean change in PANSS total score between the MK-8189 and
placebo groups (MK-8189 minus placebo) is -4.6, then there would be a 26% chance that
MK-8189 would be declared superior to placebo at the time of the final analysis).
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Table 8  Operating Characteristics of the Futility Analysis{

Number of randomized subjects at the time of the futility analysis 108
Observed difference between groups that would stop the study > 46
(futility analysis) '
P-value (two-sided) for stopping the study >0.30
Conditional power* for stopping the study <26%
Probability that the study will be stopped 70%
(MK-8189 is ineffective; difference® = 0) °
Probability that the study will be stopped 299
(MK-8189 is effective; difference = -8) °
Observed difference between groups that would result in superiority <62
(final analysis) -

i Sample size is the total number of subjects randomized (2:2:1 ratio in MK-8189, placebo and risperidone

groups, respectively); Expected drop-out rate = 30%; Differences and probabilities are based on the
primary treatment comparison (i.e., MK-8189 vs. placebo). The futility boundary is non-binding.
Calculated under the assumption that the observed data trend at the time of the futility analysis will
continue to the end of the trial.

¥ Difference = MK-8189 — placebo.

8.8 Multiplicity

A small amount of alpha (¢=0.0001) will be allocated to each of the 3 interim analyses. The
effect of the alpha spending for the interim analyses on the alpha to be used at the time of the
final analysis is negligible.

The secondary hypothesis will only be formally tested if the test of the primary efficacy
hypothesis is statistically significant (i.e., p-value is less than or equal to 0.05), thus
controlling the overall type-I error over the primary and secondary hypotheses at the 5%
level (two-sided). That is, MK-8189 would be compared to placebo with respect to the mean
change from baseline in CGI-S score after 4 weeks of treatment using 0=0.05 (two-sided).

If the primary efficacy hypothesis test is not statistically significant, then a nominal p-value
would be displayed for the secondary hypothesis test, but statistical significance (i.e.,
superiority to placebo) would not be concluded for this test.

8.9 Sample Size and Power Calculations

The planned number of subjects to be randomized is 215 (86, 86, and 43 in the MK-8189,
placebo and risperidone groups, respectively). For the PANSS total score change from
baseline at Week 4, the trial has 72% power (if no futility analysis is performed) or 65%
power (if the planned futility analysis is performed) to demonstrate that MK-8189 is superior
to placebo.
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The power and sample size are based on the following assumptions:

e a=0.05(two-sided)

e True treatment difference (MK-8189 minus placebo) = —8.0
e Standard deviation = 17.0

e Drop-out rate = 30%

The criterion for success is that the p-value for the between-treatment difference in the mean
PANSS total score change from baseline (MK-8189 minus placebo) will be less than or equal
to 0.05. Given the above assumptions, this may occur when the observed difference between
treatment groups is approximately < -6.2. The power calculations for the primary
comparison are summarized under various assumptions in Table 9 (assuming that a futility
analysis is not performed) and Table 10 (assuming that a futility analysis is performed).

Table9  Powerf (%) Under Various Assumptions With 215 Subjects Randomized if
Futility Analysis is Not Performed

True Standard True Difference’ in Change from Baseline in PANSS® Total Score
Devfifot::';ggigil:;“ge 100 | 95 | 90 | 85 | 80 | 75 | 7.0 | -65 | -6.0
15.0 95 93 90 87 83 78 72 65 58
16.0 92 90 86 82 78 72 66 60 53
17.0 89 86 82 78 72 67 61 55 48
18.0 86 82 78 73 68 62 56 50 44

T Assumptions: o = 0.05 (two-sided); drop-out rate = 30%;

60 subjects per treatment group (MK-8189 and placebo) expected to be included in the analysis.
! Difference = MK-8189 — placebo.
Y PANSS = Positive and Negative Syndrome Scale.
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Table 10 Powert (%) Under Various Assumptions With 215 Subjects Randomized if
Futility Analysis is Performed

True Standard True Difference’ in Change from Baseline in PANSS® Total Score
Deviation of Change
from Baseline -10.0 -9.5 -9.0 -8.5 -8.0 -7.5 -7.0 -6.5 -6.0
15.0 92 89 86 81 76 71 65 58 51
16.0 88 85 81 76 71 65 59 53 46
17.0 84 80 76 71 65 60 54 48 42
18.0 80 75 71 66 60 55 49 44 38

" Assumptions: o= 0.05 (two-sided); drop-out rate = 30%;

60 subjects per treatment group (MK-8189 and placebo) expected to be included in the analysis.
! Difference = MK-8189 — placebo.
Y PANSS = Positive and Negative Syndrome Scale.

For assay sensitivity, the trial has 67% power to demonstrate that risperidone is superior to
placebo at an overall one-sided 5% alpha level, if the underlying treatment difference
(risperidone minus placebo) is -8.0.

8.10 Subgroup Analyses and Effect of Baseline Factors

To determine whether the treatment effect is consistent across various subgroups, the
estimate of the between-group treatment effect (with a nominal 95% CI) for the primary
endpoint will be estimated within each category of the following classification variables:

Age category (< 35 years, > 35 years)
Gender (female, male)

Race (white, Asian, other)

Duration of illness (< 10 years, > 10 years)
Baseline PANSS total score (<95, > 95)

8.11 Compliance (Medication Adherence)

In this study, as part of the routine recording of the amount of study treatment taken by each
subject, the number of tablets and capsules remaining in study packaging will be counted,
reviewed, and recorded at regular intervals. These results will be used to calculate subject
compliance.

A day within the study will be considered an “On-Therapy” day if the subject takes the
required number of IP tablets and capsules, as noted in Section 5.2.

For a subject who is followed for the entire study period, the “Number of Days Should be on
Therapy” is the total number of days from randomization to the last scheduled day for
treatment administration for that subject. For a subject who discontinued from the study
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permanently, the “Number of Days Should be on Therapy” is the total number of days from
randomization to the date the subject discontinued from the study.

For each subject, percent compliance will then be calculated using the following formula:

Number of Days on Therapy x 100.

Percent Compliance =
P Number of Days Should be on Therapy

Summary statistics will be provided on percent compliance by treatment group for the FAS
population.

8.12 Extent of Exposure

The extent of exposure to study treatment will be evaluated by summary statistics (N, mean,
range) and frequencies (number of subjects exposed to study treatment for various durations,
e.g., within 1-week intervals over the course of the study) for the “Number of Days on
Therapy” by treatment group.

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 11.

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.

Table 11  Product Descriptions

Product Name & Potency Dosage Form
MK-8189 4 mg tablet
Placebo to MK-8189 4 mg tablet
Risperidone 2 mg capsule
Placebo to risperidone 2 mg capsule

All placebos were created by the Sponsor to match the active product.

MK-8189-005-01 Final Protocol 29-Mar-2017
04VRER Confidential



Product: MK-8189 77
Protocol/Amendment No.: 005-01

9.2 Packaging and Labeling Information

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

For the tablet of capsule formulation, subjects will receive blinded bottles (each containing a
1 week supply of the study therapy). No kitting is required.

9.3 Clinical Supplies Disclosure

The emergency unblinding call center will use the treatment/randomization schedule for the
trial to unblind subjects and to unmask treatment identity. In the event that the emergency
unblinding call center is not available for a given site in this trial, the central electronic
treatment allocation/randomization system (IVRS/IWRS) should be used in order to unblind
subjects and to unmask treatment/vaccine identity. The Sponsor will not provide random
code/disclosure envelopes or lists with the clinical supplies.

Treatment identification information is to be unmasked ONLY if necessary for the welfare of
the subject. Every effort should be made not to unblind the subject unless necessary.

In the event that unblinding has occurred, the circumstances around the unblinding (e.g., date
and reason) must be documented promptly, and the Sponsor Clinical Director notified as
soon as possible. Only the principal investigator or delegate and the respective subject’s
code should be unblinded. Trial site personnel and Sponsor personnel directly associated
with the conduct of the trial should not be unblinded.

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 Discard/Destruction/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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9.6 Standard Policies

Trial site personnel will have access to a central electronic treatment
allocation/randomization system (IVRS/IWRS system) to allocate subjects, to assign
treatment to subjects and to manage the distribution of clinical supplies. Each person
accessing the IVRS system must be assigned an individual unique PIN. They must use only
their assigned PIN to access the system, and they must not share their assigned PIN with
anyone.

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.
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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
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.
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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.

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.

MK-8189-005-01 Final Protocol 29-Mar-2017
04VRER Confidential



Product: MK-8189 81
Protocol/Amendment No.: 005-01

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.

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 information 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

[1] Bender AT, Beavo JA. Cyclic nucleotide phosphodiesterases: molecular
regulation to clinical use. Pharmacol Rev 2006;58:488-520.
[2] Seeger TF, Bartlett B, Coskran TM, Culp JS, James LC, Krull DL, et al.

Immunohistochemical localization of PDEIQA in the rat brain. Brain Res
2003;985:113-26.

[3] Grauer SM, Pulito VL, Navarra RL, Kelly MP, Kelley C, Graf R, et al.
Phosphodiesterase 10A inhibitor activity in preclinical models of the positive,

cognitive, and negative symptoms of schizophrenia. J Pharmacol Exp Ther
2009;331(2):574-90.

[4] Schmidt CJ, Chapin DS, Cianfrogna J, Corman ML, Hajos M, Harms JF, et al.
Preclinical characterization of selective phosphodiesterase 10A inhibitors: a new
therapeutic approach to the treatment of schizophrenia. J Pharmacol Exp Ther
2008;325(2):681-90.

MK-8189-005-01 Final Protocol 29-Mar-2017
04VRER Confidential



Product: MK-8189 84
Protocol/Amendment No.: 005-01

[5] Khan A, Yavorsky WC, Liechti S, DiClemente G, Rothman B, Opler M. et al.
Assessing the sources of unreliability (rater, subject, time-point) in a failed
clinical trial using items of the Positive and Negative Syndrome Scale (PANSS).
J Clin Psychopharmacol. 2013 Feb;33(1):109-17.

[6] Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr Bull 1987;13(2):261-76.

[7] Miettinen O, Nurminen M. Comparative analysis of two rates. Statist Med
1985;4:213-26.

(8] Ratitch B, O'Kelly M, Tosiello R. Missing data in clinical trials: from clinical
assumptions to statistical analysis using pattern mixture models. Pharm Stat.
2013 Nov-Dec;12(6):337-47.

[9] Hwang IK, Shih WJ, De Cani JS. Group sequential designs using a family of type
I error probability spending functions. Stat Med 1990;9:1439-45.

MK-8189-005-01 Final Protocol 29-Mar-2017

04VIRQR

Confidential



Product: MK-8189 85
Protocol/Amendment No.: 005-01

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.”

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

d. DNA: Deoxyribonucleic acid.
e. RNA: Ribonucleic acid.

2. Scope of Future Biomedical Research

The specimens collected in this trial as outlined in Section 7.1.3.6 — Future Biomedical
Research will be used to study various causes for how subjects may respond to a
drug/vaccine. Future biomedical research 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 or legal guardians, 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,
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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, 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.

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
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specimens remaining with the third party after the specific analysis is performed will be
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
(clinical.specimen.management@merck.com) 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
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international standards (e.g., ISO17799) to protect against unauthorized access. The
Merck Entrusted Keyholder maintains control over access to all specimen data. These
data are collected for future biomedical research purposes only as specified in this sub-
trial will not be used for any other purpose.

9. 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.

10. 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.

11. Risks Versus Benefits of Future Biomedical Research

For future biomedical research, risks to the subject have been minimized. No additional
risks to the subject have been identified as no additional specimens are being collected
for Future Biomedical Research (i.e. only leftover samples are being retained).

The Sponsor 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.
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12. 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.

13. Questions
Any questions related to the future biomedical research should be e-mailed directly to
clinical.specimen.management@merck.com.

14. References

1. National Cancer Institute: http://www.cancer.gov/dictionary/?searchTxt=biomarker

2. International Conference on Harmonization: DEFINITIONS FOR GENOMIC
BIOMARKERS, PHARMACOGENOMICS, PHARMACOGENETICS, GENOMIC
DATA AND SAMPLE CODING CATEGORIES - E15;
http://www.ich.org/LOB/media/MEDIA3383.pdf
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12.3 Pharmacogenetics Informational Brochure for IRBs/IECs & Investigational Site Staff

Pharmacogenomics
Informational Brochure
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This Informational Brochure is intended for
IRBs/IECs & Investigational Site StaH The

relevant to DNA collection and research in the
context of pharmaceutical drug development

ped by
Working Group (I-PWG)
WWW.i-pwg.org

What is ONA and What is Pharmacogenomics?

The celis of the body contain deoxyribonucleic acid (DNA).
DNA is inherited, and carries a code (in the form of genes),
which determines physical appearance and other personal
features. In a process called gene transcription, DNA is cop-
ied into a related molecule, ribonucleic acid (RNA), before

ultimately being translated into proteins, which determine cel-
lular function. I ly-occurring variation in DNA is a major
determinant of dtfferenoes arrlorm people This variation,
referred to as g occurs both within

genes and outf-tde ufgms !!'lrougl'mrl the entire human
genome. This variation partly explains why some people
develop certain diseases and others do not, why some people
respond better than others to certain drugs. and why some
people develop side effects while others do not.

Pharmacogenomics (PGx) is a branch of science that
uses genetic/genomic information to better understand
why people respond differently to drugs. The terms phar-
macogenomics and pharmacogenetics are often used
interchangeably, although pharmacogenetics generally
refers to the study of DNA, while pharmacogenomics is
a broader term encompassing the study of both DNA and
RNA', and generally on a larger scale. Pharmacogenomic
research is different from genetic testing done for the

purpose of diagnosing a person with a certain disease
or for risk for developing a certain disease (e.g., genetic
testing for Huntington's Disease). PGx focuses on genet-
ic variability that affects response to drugs. This primar-
ily occurs through pathways related to drug metabolism,
drug mechanism of action, disease etiology or subtype,
and adverse events. PGx overlaps with disease genet-
ics research since different disease subtypes can respond
differently to drugs.

Responders

¢
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drug or dose

drug or dose

Why is Pharmacogenomics Imporlant?

PGx is one approach to explore whether a drug will be
useful or harmful in certain people. By identifying genet-
ic p phi that are iated with drug efficacy
and safety PGx is allowing for more individualized drug
therapies based on the genetic makeup of patients. This
is sometimes referred to as personalized medicine. By
better understanding di at the molecular level, PGx

is opening opportunities for the discovery of novel drugs.
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PGx has the hing goal of developing safer, more
effective drugs, and ensuring that patients receive the cor-
rect dose of the correct drug at the correct time.

How is Pharmacogenomics Being Used in Drug

Nawalanmani®
uBVEIEmE:

PG: |s increasingly becoming a core component of drug
pment prog By using PGx to determine how

drugs work differently in subgroups of patients, drug

lopers are making better deci about which drugs
to develop and how best o develop them. Technologies
are now ilable to simult ly analyze over 1 mil-

lion nenelic polymorphisms in the human genome This is

IIIU-"'IU IDI “‘R uuen:mclnlon IN IIUVH FHI'I'IG l“.rlﬂ! D!
drug resp and of di in ab e of pr g
knowledge of the involvement of specific pathways.

PGx research is currently being used in drug development
to:

- Explain variability in resp g subjects in
clinical trials

+ Address emerging clinical issues. such as unex-
pected adverse events

» Determine eligibility for clinical trials (pre
ing) to optimize trial design

+ Develop drug-linked diagnostic tests to identify
patients who are more likely or less likely to benefit
from treatment or who may be at risk of adverse
events

+ Better understand the mechanism of action or me-
tabolism of new and existing drugs

+ Provide better understanding of disease mecha-
nisms

- Allow physicians to prescribe the right drugs at the
optimal dose for individual patients

Pharmacogenomics
Already a Realily in Drug Labels

A number of drugs now have instructions on their labels
sithar rmndinn or r-mn'rinn a PGyx tect whan pre-
scribing a drug or mn makmg dosmg decisions. A well-
known ple is the anti gulant drug warfarin, The
drug label for warfarin now includes a recor ded PGx
test to minimize the risk of excessive bleeding (US label).
There are currently three categories of PGx information in
drug labels according to the FDA:

i) tests required for prescribing

ii) tests ded when pr ibing
e ey S e T e
m) rFox mornmanon or mn mauon ony

For a current list of examples of how PGx is impacting

m

: ﬁlm;meﬂﬂﬁm
An Invaluable Resource

Adequate sample sizes and high-quality clinical data are
key to advancements in the field of PGx. Drug develop-
ment programs are therefore an invaluable resource and a
unique opportunity for highly productive research in PGx.
Although PGx is a rapidly evolving branch of science, the
complexities of the genetic code are only beginning to be
understood. As scientific discoveries continue to be made,
samples collected today will become a valuable resource

MK-8189-005-01 Final Protocol

04VRRR

Confidential

95

29-Mar-2017



Product: MK-8189

Protocol/Amendment No.: 005-01

for future research. This may lead to the future develop-
ment of new drugs that are better targeted to certain indi-
iduals and to di

Ly

For these reasons, it is vital to systematically collect DNA
samples across all centers recruiting subjects into clinical
trials that include a PGx comp t (where local regula-
tions pemrt] Consent for stofage of samples for future

id also be obtai if i beneﬁ‘tlslo
be derived from DNA samples donated by subjects. The
scope of the research that may be performed both during
the trial and in the future should be clearly defined in the
informed consent form.

Policies and lations for legally effective informed
consent vary on nabnn.ll state, and local levels. There
currently are no i ationally r d regulations
that dictate the basic el ts of i d t for
PGx research. The I-PWG has p\.sbhshed an amde on the
I its of ir t to be idered in PGx
h studies’. These el its build upon existing
basu:: elements of informed consent for clinical research
on human subjects®.

Return of Genomic Research Resulls
1o Study Subjects

Pdrdufwhenmdmmcmsultstostudymds
vary among p There are many

that phar stical weigh
mummngthurpdwymgmngmetehmofm:
research results to study subjects. These include i) the

conditions under which genomic results were generated
(i.e.. research laboratory environment versus accredited
di tic laboratory). ii) whether the Its will have
an |rnpac1 on patient medical care, iii) whether genetic
counseling is necessary, and iv) international, national,
and local guidelines, pollmes legislation, and reguda
tions regarding subjects’ rights to data g

on them. These considerations are addressed in detail in
Renegar et al. 2008°.

Privacy, Confidentiality, and Patien! Rights

An issue that is generally perceived to be of relevance to
clinical genetic research is the risk associated with inad-
vertent or intentional disclosure and misuse of genetic
datn Ah:hm.rgh oaded spearmns generaliy have been con-

d q to prot y in most clinical
devel i snd other mstrtutloﬂs involved in
PGx research have historically applied a variety of addi-
tional safeguards that can be used alone, or in combina-
tion, to further minimize the potential risk of disclosure
and misuse of genetic data. These include:

i} Sample Labeling

DNA les and ponding clinical data can be labeled
mmﬁmbﬂmﬁﬁuﬂlﬂa&duﬂ!ﬂmﬂy
and confidentiality. Definitions of labeling methods are pro-
vided in the glossary and are described in greater detail in the
ICH Guidance E15'. Insa'rlpoﬂ-'lllonougrmhtm:s
a trade-off between the level of p t privacy prot and
the ability to perform actions related to withdrawal of consent,
data retumn, clinical monitoring, subject follow-up, and addi-
tion of new data (see Table 1)'. The Identified and Anony-
mous labeling categories described in the table are generally
not applicable to pharmaceutical clinical trials.
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Table adapted from ICH Guidance E15

Ability to
T, (Aciions Pussible. ncluding. | Perform Clnieal | £yqant of Subject's
Sample Coding : ’ ' Monitoring,
Category Identifiers and eg Sample Wnthdrawalor Subject Follow Confidentiality and
Genomic Biomarker Data or Aldition of New, | Privacy Protection
letsatSuhpcl‘sRaqutst Data
Similar to General
, Yes (Direct) Healthcare
il Aliows for Subjects to b Identfied Yes Yes Confidentiaity
and Privacy
Yes (Indirecty)
Single | Allows for Subjects to be Identfied Yes Yes Standard for Clinical
(via Single. Specfic Coding Key)
Added Privacy
Yes (Very Indirectly) .
Double | Allows for Subjects to be Identfied Yes Yes """c““:::'"y
(v the Two Specific Coding Keys) Protection over Single
Genomic Data and
; Samples no Longer
A oy Does not Allow Subject 10 be
Re-identified as the Coding-Key(s) Have o No Linked to Subject as
Baan Coding Key(s) have
Deleted
No = identifiers Never Cofiected and Coding Genomic Data and
Anonymous Keys Never Apphed. Does not Allow for No No Samples Never
Subjects to be Identifed Linked to Subject

ii) Separation of Data and Restricted Access

+ Maintaining PGx-related documentation separate
from other medical records.

* Restricting access to data and samples by means
of password-protected databases and locked

sample storage facilities.

PGx studies in pharmaceutical development are generally
conducted in research laboratories that are not accred-
ited diagnostic laboratories. Therefore, PGx research data

usually cannot be used to malte clinically meaningful or
decisi about a subject’s health or health risks.
Fmﬂwrmore confidentiality pmtectuons described above
serve to guard against inappropriate discl e of these
data. For these reasons, the potential risk to a subject’s
.rnploymmt or health/life insurance is considered to be
The es taken fo protect subjects against
T bly fol ble risks should be addressed in the
informed consent form?.
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uij Legisiation on Genetlic Discrimination

Many countries and regwns have enaded Iegnslabon to
protect individuals against discri b d on their
genetic information. For example, the USA Genetic Non-
discrimination Act (GINA)* ¢ serves to protect patients
against health insurance and employment discrimination
hasad on an individual's genetic make-up. Legislation

ily evolves based on social, ethical, and legal
considerations. A list of examples is periodically updated
on the |-PWG website: http:/iwww.i-pwg.org

Country-Specific Laws and Regulations on
DNA Collection

DMNA sampling in clinical trials is straightforward in most
jurisdictions. However, some countries have specific laws
and regulations regarding collection. labeling, storage,
export, return of results, and/or use of DNA samples. Pro-
cesses for the ion of DNA samples

adhere to the regulations of the country/region in which
those samples are collected. Efforts are currently under-
way toward improving hamomuhon and standardization
of regulations and pr ble to collection of DNA
samples. Hmur it may be well into the future before
there is consensus across nations. Because country-spe-
cific local and regional laws and regulations continually
evolve, it is advisable to regularly verify these laws and
regulations for the jurisdiction in which approval for DNA
collection is being given.

Regulatory Authorilies

The use of PGx information to improve the risk:benefit pro-
file of drugs is increasingly being encouraged by regula-
tory health authorities. Authorities such as the FDA (USA).

EMEA (European Unionj, MHLW anj, an H {inter:
national) are playing a key oh in advancing this scientific
field as it applies to ph tical devel t. A signif-
icant number of regulatoqr guidances and concept papers
have already been issued" *™*, and are available through:
hitp:lwww.i-pwg.org. DNA sarm)le collection has become
a key P 1t of clinical develop t. Itis anticipated
that regulatory m.rthomms eventually may r e rele
PGx data with drug submissions*.

Where to Gel More Information

Several expert organizati are helping to adh the
adoption of PGx in clinical develop t and in dical
care. Avast array of educational resources related to PGx
that cater to health care professionals, IRBs/IECs, sci-
entists, and patients have been created and are publicly
available. Many of these organizations and resources are
available through the I-PWG website:
http:/lwww.i-pwg.org.

What is the Industry Pharmacogenomics
Working Group (I-PWE)?

The lnduslry Phamneogonomws Working Group (I-PWG)

y the Ph og ti Workmg Gmup) is a vol-
untnry iation of phar engaged
in PGx research. The Groupssuhvnﬁesfoeuson non-com-
petitive educational, informational, ethical, legal, and reg-
ulatory topics. The Group provides information and expert
opinions on these topics and sponsors educational/infor-
mational programs to promote better understanding of PGx
research for key stakeholders. The I-PWG interacts with
regulatory authorities and policy groups to ensure align-
ment. More information about the I-PWG is available at:
hittp:liwww.i-pwg.org.
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Glossary

IdentiNed Data and Samplee: identfled data and samples are labeled win
personal identflers such as name of ideniification numbens (e.g.. social securtty
or national incurance rumber) The use of identified data and SAMOISs JEOAS.
for cinical monitoring and subject follow-up and are genesally not considensd
appropriale for purposes of cinical trials In drug Gevelopment. (Not generally
appicadie 1o PGx In pharmaceutical dinical tnals).

Coded Data and Samples: Coded Gata and samples are labelad wih at least
one specific code, and do not carry any personal identiiers.

Single-Coded Data and Samples: are usualy Gbsled With a single
spacific code. It s possibie 1o trace e dala o sampies back 10 3 ghen
Indvicual with the Use of 3 single coding key.

Doubée-Coded (De-identNed) Data and Samples: are Initially labeed
Wiih 3 single speciic CoOS 3N 00 NOt CATY ANy personal identmers. The
dala and sampies are then relabeled with a second code, which Is inted
10 the frst coe via a 5e00nd coding ey, It is possidle (o Face e aata of
samples back 10 the Indvicual by the Use of Both codng keys. The use of
the second code provices additional conficentialty and privacy protection
for subjects over the use of 3 single code.

Anonymized Data and Sampies: Anonymized dala and samgies are naly
&Nge of Qouble COJed DUt the Ik Detween the subjects’ Identilers and e
unique c0de(s) Is subsequently deleted. Once Me Ik has been deieted, It Is
N0 oNGEr POSSIDIe 10 11302 N8 G3A 3G SIMPIES DACK 10 NOMIOUA! SUDJECS
uﬂlﬂ';.mm 7 < -

Anonymous Dats and Samples: AnOmymous 033 and samples are never
1abeled Wi personal Identers when orignally collected. nor 15 a codng key
generated. Therefore, there 15 no polential fo trace back genomic data and
samples 10 Indvidual subjecis.  Due %0 restrictions on e 3dlity to cormelate
cinkcal data wilh such sampies, they are generaly of iifie use o PGx research.
(Mot ganeraly applicadie to PGX In phamaceuscal cinical rias).
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This informational brochure is intended
for IRBs/IECs and Investigational Site Staff.
The brochure addresses issues relevant to
specimen collection for biomarker research
in the context of pharmaceutical drug
and vaccine development.

Developed by
The Industry Pharmacogenomics Working Group (I-PWG)
www.i-pwg.org

A biomarker is a “characteristic that is objectively measured
mdwduahdummdmforofrwﬂndhobgodm
to a ther-

apeuhcnremenhon

Biomarker research, including research on pharmacoge-
nomic biomarkers, is a tool used to improve the develop-
ment of pharmaceuticals and understanding of disease.
It involves the analysis of biomolecules (such as DNA,
RMNA. proteins, and lipids), or other measurements (such
as blood pressure or brain images) in relation to clinical
endpoints of interest Biomarker research can be influ-
ential all of drug devel t, from drug
discovery and pudlmcal evaluations to clinical develop-
mml and post-markeang stu:hos Thls brochure fbcum

on bi rker i biomaol

from biclogical samples collecled m d:mcol trials. Please
refer to I-PWG Pharmacogenomic Informational Brochure?
and ICH Guidance E15’ for additional information specific

to phar g kers.

Importance to Patients and Public Health
Biomurlu nmrch is heipmg to improw our ability to

predict, and improve our
understanding oi how mdiwdmls respond to drugs. This
research underlies per dici a tailored

appmadntupnmwmmbaudonmcnwlmar
analysis 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 overall cosl-sa\nngs It
also allows for the continued devel it and il

ity of drugs that are effective m oertmn sub-populations
when they otherwise might not have been developed due
to insufficient efficacy in the broader population.

Recentadvancesinbiomedical technology. including genetic
‘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 safety or efficacy endpoints in clinical trials particularly
where clinical outcomes or events cannot practically or
ethically be ed (e.g.. cholesterol as a surrogate for
cardiovascular disease).® By using biomarkers to assess
patient response, ineffective drug candidates may be ter-
minated earlier in the development process in favor of more
promisi drug didates. Biomarkers are being used
to optimi | trial desi and out by identi-
fying patient populations that are more likely to respond
to a drug therapy or to avoid specific adverse events.
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103
Biomarker research is also being used to enhance scien- Explain variability in response among participants in /
tific understanding of the mechanisms of both treatment clinical trials |
response and disease processes, which can help to iden- Better understand the mechanism of action or
tify future targets for drug development. Depending on the metabolism of investigational drugs
clinical endpoints in a clinical trial, biomarker sample col- Obtain evidence of pharmacodynamic activity (i.e..
lection may either be a required or optional component of how the drug affects the body) at the mol M
the trial. However, both mandatory and optional sample Address emerging clinical issues such as une:
collections are important for drug development. ed adverse events
Determine eligibility for clinical trials to opti i
design £
Optimize dosing regimens to minimize adverse reac- A
tions and maximize efficacy e
Develop drug-inked diagnostic uhﬂm.m
who are more likely or less likely to from
treatment or who may be at risk of oxporiondlw
Regulatory health authorities are increasingly aware of adverse events 1
the benefits of biomarkers and how they may be used mmmamuam-‘, 4
for drug approval. clinical trial design, and clinical care. Monitor clinical trial participant response to medical V
Biomarkers have been used to establish risk:benefit pro- interventions
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- , _ :
ing a key role in advancing this scientific field as it applies Biomarker research, including research on banked
to pharmaceutical development by creating the regula- - _ - . )
tory infrastructure to facilitate this research. Numerous samples, should be recognized as an important pub-
regulatory g and t papers have already : : : L
been issued, many of which are available through lic health endeavor for the overall benefit of society,
www.i-pwg.org. Global regulatory authorities have high- _ .
lighted the importance of biomarker research and the whether by means of advancement of medical sci-
Mhm‘ﬁawwlmtwwukclMIM|n - . - . :
this arena.> ence or by development of safer and more effective
Wu. Since the value of collected samples
mmmmum&maﬂasm
is a key component of biomarker research.
Biomarker research is currently being used in drug/vac-
cine development to:
2 1-PG
29-Mar-2017
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7 ers are. measures that are bly likely. b

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/meu overex-
pression analysis required for prescribing trastuzumab
(Herceptin®) to breast cancer patients, i) c-kir expression
analysis prior to prescribing imatinib mesylate (Gl

to g.ntromtn‘hnnl ﬂroml tumor patients. and iii) XRAS

stati tatus t @ prior to prescribing

(Vectibix®) or utummab (Erbitux®) to metastatic colorec-
tal cancer b w

Predictive biomarkers (safety) — In clinical pr . pre-
dictive safety biomarkers are used to select the proper
drug dose or to evaluate the appropriateness ofcottnu!d
therapy in the event of a safety concern. Exlrllples:ndude
i) monitoring of blood poiasmnm levels in patients receiv-
ing drospi and ethinyl estradiol (Yasmin®) togeth-
umﬁdallylong-uﬂndmgmyrmnimatmw

serum potassium, and ii) prospective HL4-B*+5

ing to identify those at increased risk for h Bnsitivity
to aMM
s:.gmgate biomarkers - In clinical . surrogate

ﬁémartmmuuuudasalummhmm
as survival or irreversible morbidity. Sl.l'rog.tt biomari-

pid logic. therapeuti paﬂmphysnulmuroﬂmwi-
d . to predict clinical benefit. E include: i) LDL
kwasamwn*dmawumnm
in patients taking lipid-lowering agents such as atorvas-

rogates for time-to-clinical-events and overall 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 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 ads ements in bi rk-
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
resource and a unique opportunity for highly productive
biomarker mnmh In scldmon fo conducting indepen-

dent are increas-
ingly wmﬂbu!mg w consortia efforts by pooling samples,
data, and expertise in an effort to conduct rigorous and
efficient biomarker research and to maximize the probabil-
ity of success. ™

MK-8189-005-01 Final Protocol

utmcduum(hpmx'} ii) blood glucose as a surrogate for Collection of biological samples in clinical trials must be
clinical outcomes in patients taking anti-diabetic agents, undertaken with volunmy informed conunt of the par-
and iii) HIV plasma viral load and CD4 cell counts as sur- ticipant (or legally ptable rep ). Polici
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and regulations for legal iate informed consent

vary on national, state, and local levels. but are gener-

ally blndonmhmmondly uoogmdﬁlmofd-liﬂl
duct for r h subjects. ™'

Optional vs. Required Subject Participation

Depending on the relevance of biomarker research to a
slinizal daval, nranram at tha tima of nrotacal davel.

velooment nrograr protocol devel
P t, the bi rk h 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-
acting with the target) or may be optional (e.g.. to gain
valuable knowledge that enhances the understanding of
diseases and drugs). Informed consent for the collection
of biomarker samples may be presented either in the main
clinical informed consent form or as a separate informed
eooscm fofm with appmchas varying somewhat across
ical The relevance of biomarker
research to a clinical development program may dunae
over iime as ine science evoives. The sampies may inere-
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,
tl'anWGholdsthowwthaifutunmof
samples collected for exp

in clinical trials should bl permissible whm
i) the research is scientifically sound, ii) participants are
informed of the scope of the intended future research,
even if this is broadly defined (see potential uses in
Section 4 above), iii) aut y is respected by provid-
ing the option to consent separately to future use of
samples or by providing the opllon to terminate fur-
ther use of ples upon r nt withdraw-
al / sample destruction), and w) indusw standards for
confidentiality protection per Good Clinical Practice
guidelines are met.> ¥ Importantly. any research using
banked samp!es shouid be consistent with the original
inf pt where otherwise permitted
by local law or regulation.

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

-
L

4

future research is broad, participants should be informed -

of the boundaries of the research. While it may not be
possible to describe the exact analytical techni

will be used, or specific molecules that will be
it ic PM-l(ihh tn nl..flu articylats in razcanahla

Iypeofmﬂarchtobooondumdandrtspm Infor-
mation regarding whether stored samples may be shared

with other parties or utilized for K P

es should also be addressed.

‘\.'
Withdrawal of consent / sample destruction — The
informed consent form should inform participants of their
right to withdraw their consent / request destruction of
their pl This should include the hanisms for
exercising that right and any limitations to exercising that
right. For exampie, pariicipanis shouid be informed thai
it is not possible to destroy samples that have been ano-
nymized.® In addition, according to industry standards
and regulatory guidance, participants should be informed
that data already generated prior to a consent withdrawal
request are to be maintained as part of the study data .

The duration of storage — The per 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.

—

1-PYIG
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Biomarker Research in CGlinical Trials

SAMPLE COLLECTION
- —

e

INFORMED CONSENT LABORATORY TESTS
l;

- - Biological samples are W
’ collected from clinical :
trial participants

Scientists analyze the
samples in the laboratory
for biomarkers (e.g., DNA,
. RNA, proteins, lipids)

Clinical trial participants

undergo the informed
consent procedure and sign
the informed consent form

As science evolves,
recsarch ran he

performed in the future
on stored samples

Nz

DRUG DEVELOPMENT
- - .. - A
""__‘ N Sy 3 - o Ll ]L

-

- A
r SN

biological samples are : and statistical tools

DATA ANALYSIS

g - -Twmlummm
o __ Q) earious BICIk .

stored for future research

Biomarker research
uitimately leads to the
development of better drugs
and treatment regimens
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Collection of biclogical samples for biomarker research
is straightforward in most jurisdictions. Some countries
have specific laws and regulations regarding collection.
labeling, storage, export. and/or use of exploratory sam-
ples. In addition, some regulations distinguish between
DNA and non-DNA samples or between samples used for
diagnostic purposes and samples collected for scientific
export, and/or use of biomarker samples should always
adhere to the laws and regulations of the country/region in
which those samples are collected.

Policies for the return of biomarker research results to
Mpamapmmunlqmtﬂnmvmmpmr-
There are many considerations
that ph stical i weigh when deter-
ninmmewpduwmwmgﬂumdb‘om«
research results to study participants. These include:

i) the conditions under which biomarker research results
were generated (i.e.. exploratory research laboratory ver-

sus accredited diagnostic laboratory)
i) whether the results will have an impact on the medical
care of the participant or on a related person, if applicable
iii) whather genetic counseling is recommended (for genetic resuts)

iv) the ability to accurately link the result to the individual
from whom the sample was collected

v) international, national, and local guidelines. policies.
legislation, and regulations regarding participants’ rights
to access data generated on them

Renegar er ai. 2008 and Article 26 Data Protection Working
Party (an advisory committee to the European

bmmwm.m«mm -

the general issue of return of research resulis ***

While it may not always directly benefit the study
M“isproﬁdkmhwnples.bimrk«meh !
improve overall understanding of disease and treatment of
future patients receiving therapies developed from such
ruureh. Patients are now benefiting from

retrospective
d “onumpluwthdodfmm
clinical trials and stored for exploratory research. One
example is the recent label update to the EGFR antibody
drugs cetuximab (Erbitux®) and panitumumab (Vectibix®)
MWWHM«MMKRASM:;:MM
bi er for treat t of metastatic colorectal cancer
mﬁsdnsoidmg

The hu benefit of human research is recognized
by the Oodo“ﬁwdedmltmedogmof
nskﬁnesnoi d that determined by the h itarian

of the problem to be solved ch partici-
plnushwldnmuunndthcﬁgmtommnthu\e
greater common good.**

Risks

Risks iated with bi ker h are primarily
related to the physical aspects of obtaining the sample
and to patient privacy concerns.

Physical risks iated with bi rk le collec-
honmol-rﬁwtriatsmhechamﬁzedinm\nys
i) negligible additional risk when the biomarker sample
is collected as part of a procedure conducted to support
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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
companies have policies and procedures for confidential-
ity protection to minimize 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.

X\
Maintaining the privacy of study participants and the con-
fidentiality of information relating to them is of paramount
concern to industry researchers, regulators. and patients.
Good Clinical Practice (GCP), the standard adhered to
in pharmaceutical clinical research. is a standard that

L'

Mmmfmodahm
are credible and accurate, and that the

nl):, ‘and confidentiality of rrlal subjects '_____"Md‘
where confidentiality is defined as, “The prevention of dis-

" closure, to other than authorized individuals, oflwr-

gor's proprietary information or of a subject’s identity.”

This standard dictates that “the confidentiality of
records that could identify subjects should be protect-

ed, respecting the privacy and confidentiality rules in
accordance with applicable regulatory 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

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 related to biomarker and pharma-
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 are ilable through the |-PWG website:
Www.i-pwg.org.

g Group (I-PWG)

tfofmrly the Fhmooomtics Wodtlﬂg wap) isa voiun—

tary association of p din
pl‘wmaoogmrlicresnuh The wap sachvitesfomson
non-competitive educational, infor 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 other biomarker research for key
stakeholders. The I-PWG interacts with regulatory author-

B

MK-8189-005-01 Final Protocol

04VRRR

Confidential

108

29-Mar-2017



Product: MK-8189
Protocol/Amendment No.: 005-01

(Accessed ab: wwinalure COMMGoUmay32mes/aneng 1025 himi)
9. Lesto L) Salemo RA Spear BB & . Phammacogenetics and
phamacogencrmics In drug cevelopment and reguiatory d2osion making: report
of 2 first FOA-PWG-PhRIA-DnuSafe Worksnop. J Cin Pharmacol., 2003; 43:
242-359, (Acoassad at- !

12. Genomic Blomarkers Related 1o Drug Response: Context,
Formal of Cualiication Submissions. ICH E15 Step 3 draft. (Accessed

mmmmmﬁm 1
13, Guidng principles Froogssing Joht FDA EMEA Voluriary Genomic Data
Submissions (VGOSs) within e frameaork of the Confidentaity Amangement.
May 19, 2006. (Accessed at:

- - P——

14, Guanoe for Inusry PRamacogenomic Data Submissiors. FDA. Marcn
2008, (Acoessed at

15. Pramacogenomic Data Submissions - Companion Guicance. FOA Dral
Guicanoe. August 2007 (ACcessed X

oy

16, Refiection Paper 00 PRATIcOQEroTIcs In Oneology. EMEA. 2008,

(Accesseaat
W‘ 2843508enaram o)
17. Position paper on Termindlogy In Pharmacogenslics. EMEA. 2002

pharmacagenamic methodalogles I the pharmacokinetic avaluation of medicingl
procucts. EMEA 2009. (Accessed at

WAW MEA SUNIDa U/ PaMUMaN Phanmacogenetics S 32700%en par)

1. Refizction paper on PRarmacogenomic sampies, 1e6ng and data hanaing.
EMEA. 2007. (Accessed at

WAW EM23 SUrDPa U PAS NUMAN Phamaccgenstics/20191406en.pa)

20. ishiguro A, Toyoshima S, Uyama Y. Current Japanese reguialory stuabions
of PhArMAcogEnomics In drug administaton. Expent Revew of Cinica
Pharmacoiogy. 20081 S05-514. (Accessed al www ngentaconnect com/
‘contentRdecp2006/00000001/00000004/3100007 )

21. Amur S, Frueh FW, Lesto LJ, ¢ a integration and use of

PG

e e g

MK-8189-005-01 Final Protocol
04VIRQR

Confidential

109

29-Mar-2017



Product: MK-8189

Protocol/Amendment No.: 005-01

mm;

22 Mendrick DL, Brazell C, Mans%eid EA, & al. Pharmacogencmics and
reguiatory decision making: 2n Infernational perspactive. Tha PRarMacogenamics
Joumal, 2005; 63), 154-157. (Accessed at

WWanature COmYpYioUmaNE Y aDS/ES00354a hirmi)

23 Pendergast MK. Reguianary 3gency consideration of Fhanmacogencmics.
Exp Biol Med (Mayaood). 2003; 233:1498-503. (AcCEssed at

wwaieb 223312/1436)

24 Goodsad F, Frusn F. Process map proposal for he valdaton of
QENOTI DIOMArkers. FRATMI0geNamics., 2005; 7(S)T73-82 (ACORSSeT At
wwi Rturemecicine comidolabe/ 10 2217/14522416.7 5.773)

25. FDA Tabie of \aid Genomic Biomarkess in the Context of Approved Drug
Labais. (Accessed at

WW.103.QOV/Drugs! e3s genetics!
uem0B3378 nim)

26 Intematonal Sedous Adverse Event Corsortum  (Accessed at

A

nmmmm a

2. Deciaration of Hesinkl. (Acoessed at
nitp /st 0. rin. goviguidelings/Nesinkl nirm) \
30. Beimont repon. (Acceesed i reo g0 rem)

3. mmal-mwwmmm1mmt g

wwalch orgLOBMedaMEDIASS2 pan) _—

2 mumummmmmmc
mnmummwmmm
FResearch Law & Policy, 200<; 3 240-450.

33 M&m&mmwﬂnmu
WRNGraW CONSENt 1o DIODANK reserch. Eur J Hum Genet., 2008; 13:1071-1076.

_ {ACcessed at: waw nature. comengjoumalivl I3 pavs201455a.pa)
" 34 Rensgar G, \Webster CJ, Stuerzebecher S, of 2l Refuming genefic research

results 0 INdVdUaE: points-10-Consioer. Bloethics 2006; 20: 24-36. (Actessed at:
nip:anvad nterscience wikey comicg-binfullext/1 18552752 POFSTART)

36 Human Tissus Act 2004 (UK). (Accessed at:
WAL OS] Qv LK acts/acis 2004/en Litpgaen 20040030 _en_1)
37. Gerefc Informalion  Nondscriminaton  Act  (Accessed  at

i 3 gy bl ) a0 VG )
38 Guicance for Sponsors. Cinical Investgators. and IRBe  Dala Retention
When Subjects Wendraw from FOA-Reguiated Cinical Trials. FDA Cclober 2008
waw 2. QoW OHRMS/DOCKETS/56% FDA-2008-0-0576-gdlpal
39, Andgerson C, Gomez-Mandila B, Spear BB, Bames DAL  Chzeseman
K. Shaw P, Fredman J McCamy A, Brazel C, Ray SC, McHale D,
Hashimoto L, Sancbeink R, Watson ML, Salemo RA, on behall of The

MK-8189-005-01 Final Protocol

04VRRR

Confidential

110

29-Mar-2017



Product: MK-8189 111
Protocol/Amendment No.: 005-01

MK-8189-005-01 Final Protocol 29-Mar-2017
04VRER Confidential



Product: MK-8189

Protocol/Amendment No.: 005-01

112

12.4 Approximate Blood/Tissue Volumes Drawn/Collected by Trial Visit and by

Sample Types
Screening Treatment Treatment Treatment Post-
Trial Visit/Cycle/etc: Visits 1- Visit 2 Visit 4 Visit 6 Treatment
Blood Parameter Approximate Blood Volume (mL)
Hematology 2 2 2 2
Serum/Plasma Chemistry 8.5 8.5 8.5 8.5
Serum B-Human Chorionic 35
Gonadotropin (B-hCG)* ’
Serum Follicle Stimulating 35
Hormone (FSH)" ’
HIV/Hepatitis Screen (at the
discretion of the investigator 3.5
and/or per site SOPs)”
Blood for Genetic Analysis 85
(DNA)
Prolactin 35 3.5 35
PK 6 18 6
Lipids 3.5 3.5 35
Fasting glucose 2 2 2 2
Insulin 2 2 2
Expected Total (mL) 32.0 36.0 30.5 27.5
a. For female subjects of child bearing potential only
b. if applicable and dependent upon site SOP
MK-8189-005-01 Final Protocol 29-Mar-2017
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12.5 Abbreviations

Abbreviation Definition

AAP Atypical Antipsychotic

AE Adverse event/experience

ALT Alanine aminotransferase

ANCOVA Analysis of covariance

ASaT All subjects as treated

AST Aspartate aminotransferase

BhGC Beta human Chorionic Gonadotropin

BL Baseline

BMI Body mass index

BUN Blood urea nitrogen | Blood urea nitrogen
L .

CGI-S Clinical Global Impression Scale-Severity
L I

CHMP Committee for Medicinal Products for Human Use

cm Centimeter

CNS Central Nervous System

CR Controlled release

C-SSRS Columbia Suicide Severity Rating Scale

CYP Cytochrome P450 enzyme

DC Discontinuation

DNA Deoxyribonucleic Acid

DO Doctor of Osteopathic Medicine

DSM-5™ Diagnostic and Statistical Manual of Mental Disorders, Fifth

Edition

ECG Electrocardiogram

ECI Event of Clinical Interest

eCRF Electronic Case Report Form

ECT Electroconvulsive Therapy

eGFR Estimated Glomerular Filtration Rate

MK-8189-005-01 Final Protocol
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Abbreviation Definition

EO Enzyme Occupancy

EPS Extrapyramidal Symptoms

ESRS-A Extrapyramidal Symptom Rating Scale-Abbreviated

FAS Full Set Analysis

FBR Future Biomedical Research

FDA Food and Drug Administration, USA

FDAMA Food and Drug Administration Modernization Act

FDAAA Food and Drug Administration Amendments Act

FSH Follicle Stimulating Hormone

GCP Good Clinical Practice

HDL High density lipoprotein

HIV Human Immunodeficiency Virus

1B Investigator’s Brochure

ICF Informed Consent Form

ICH International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human
Use

IEC Independent Ethics Committee

in Inches

IND Investigational New Drug

1P Investigational Product. This term is interchangeable with
the terms “study drug” and “study medication” as used in this
protocol. 1P refers to MK-8189 tablets , risperidone capsules
and their respective placebos in the dosage form and
strengths specified in the protocol

IP Dose The quantity of investigational product taken at one dose For
this protocol, subjects will take a specified equal number of
IP tablets and capsules.

IRB Institutional Review Board

ITT Intent to Treat

IVRS Interactive Voice Response System

IWRS Integrated Web Response System

kg Kilograms

MK-8189-005-01 Final Protocol
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Abbreviation Definition

1b Pounds

LDL Low density lipoprotein

MAO Monoamine oxidase

MAR Missing at Random

MD Doctor of Medicine

MDRD Modification of Diet in Renal Disease (calculation)

MINI Mini International Neuropsychiatric Interview for
Schizophrenia and Psychotic Disorders

MIST Metabolites in Safety Testing

NDA New Drug Application

NP Nurse Practitioner

NSAID Nonsteroidal anti-inflammatory drug

PA Physician’s Assistant

PANSS Positive and Negative Syndrome Scale

PC Phone Call

PD Pharmacodynamics

L I

PE Physical Exam

PhD Doctor of Philosophy

pH Numeric scale to measure acidity or basicity

PGt Pharmacogenetic

PK Pharmacokinetic(s)

PPDM Department of Pharmacokinetics Pharmacodynamics and
Drug Metabolism

QD Once daily

QTcF QT (waves) corrected-Fridericia

Rand Randomization

RBC Red Blood Cell

RNA Ribonucleic acid

SAE Serious Adverse Event

(S)AE All Adverse Events, including Serious Adverse Events

MK-8189-005-01 Final Protocol
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Abbreviation Definition

SDME Sponsor designated medical expert: a medically qualified
sponsor representative who consults with sites on protocol-
specific activities, such as the review of the Screening
psychiatric evaluation intake forms to verify subject
eligibility. An “external” SDME refers to a vendor SDME.

siDMC Standard Internal Data Monitoring Committee

SME Subject Matter Expert

SOC System Organ Class

SOpP Standard Operating Procedure

T4 Thyroxine

TEAE Treatment Emergent Adverse Events

TC Telephone Contact

TSH Thyroid Stimulating Hormone

ULN Upper limit of normal

US, USA United States of America

WBC White Blood Cell

MK-8189-005-01 Final Protocol
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12.6 Risperidone Label

TRANSPERFECT

City of New York, State of New York, County of New York

o I sty ittt 55, DI v ot
=

LANGUAGE AND TECHNOLOGY SOLUTIONS FOR GLOBAL BUSINESS

THREE PARK AVENUE, 39TH FLOOR, NEW YORK, NY 10016 | | WWW.TRANSPERFECT.COM
OFFICES IN 90 CITIES WORLDWIDE
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[logo:] actavis

Read the entire package information leaflet carefully before you start

using this medicinal product becanse it contains important information.

- Keep the package information leaflet. You may want to read it again
later.

Please ask vour physician or phammacist if you have any further
questions.

This medicinal product was prescribed to your personally. Do not give it
to third parties. Tt can harm other people even though they may have the
same complaints as you.

Contact vour physician or pharmacist if you notice any side effects. This
also the case for side effects that are not described in this package
serl.

What this package insert contains

. What is Risperidone-Actavis and what is it used for?

. What should you observe before application of Risperidone-
Actavis?

How should Risperidone- Actavis be taken?

What side effects are possible?

How should Risperidone- Actavis be stored?

Content of package and further information

1o =

Lk

‘What is Risperidone- Actavis and what is it used for?

Risperidone-Actavis is in a category of medicinal products called

“antipsychotics”

Risperidone- Actavis is applicd for treatment of the following clinical

pictures:

- Schizophrenia, during which you see, hear or feel things that aren’t there,

can believe things that aren’t true or feel unusually suspicious or

confused.

Mania during which you can feel very excited, euphoric, agitated,

enthusiastic or hyperactive. Mania develops during an illness called

“manic-depressive discase™

Short-term treatment {up to 6 weeks) of long-lasting aggression in

persons with Alzheimer’s disease that harm themselves or others.

Alternative (non-medicinal) treatments should have been applied before.

- Short-term treatment {up 1o 6 weeks) of long-lasling aggression in
mentally handicapped children {from at least 5 years of age) and
adolescents with behavioral prablems.

2. What should you observe before application of Risperidone-
Actavis?

Risperidone-Actavis may not be taken
il you are allergic to Risperidone or one of the excipients of this
medicinal product named in section 6.

If you aren’t sure whether one of the above conditions applies to you ask
your physician or pharmacist before laking Risperidone- Actavis.

‘Warnings and precautionary measures

Ask your physician or pharmacist before taking Risperidone- Actavis if:

= You have problems with your heart. Examples are an irregular heartbeat
or if you tend to have low blood pressure or if you lake a medicinal
product for your blood pressure. Risperidone- Actavis can [text cut off]

- You have had involuntary movements of the tongue, the mouth or in the
face.
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Package information leaflet: information for user

Risperidone-Actavis 2 mg
Coated tablets
Risperidone

You ever had a condition the symptoms of which include fever, stiff
muscles, bouts of sweating or impaired consciousness (also known as
[text cut off]

Medicinal products that lower your heart rale

Medicinal products that cause a low potassium level in the blood (for
example, certain diuretics)

Medicinal products for treatment of hypertension, Risperidone-Actavis
can cause low blood pressure

- Medicinal products for treatment of Parkinson’s disease {for example
Levodopa)

Water pills (diuretics) that arc applied in case of heart problems or
swelling of body parts due to the collection of too much fluid (for
example Furosemide or Hydrochlorothiazide). Rigperidone-Actavis
alone or applied with Furosemide can increase the risk of a stroke or
death in elder patients with dementia.

The following medicinal products can lower the effect of Risperidone:
- Rifampicin (a medicinal product for treatment of certain infections)

- Carbamazepine, Phenytoin {medicinal product against epilepsy)

- Phenobarbital

You may need a different dose of Risperidone if you start or stop laking
these types of drugs,

The following medicinal products can increase the effect of
Risperidone:

Chinidine (used in certain types of heart diseasc)

Antidepressants, such as for example Paroxetine, Fluoxetine, tricyclic
antidepressants

Medicinal products known as beta blockers (used for treatment of
hypertension)

Phenothiazines (for example used as a medicinal product to treat
psychoses or for sedation)

- Cimetidine, Ranitidine (acid blockers for the stomach)

You may need a different dose of Risperidone if you start or stop taking
these types of drgs.

[barcode]
If you are not sure if one of the above conditions applies to you ask your
physician or pharmacist before you take Risperidone-Actavis,

Taking of Risperidone-Actavis together with foods, beverages and
alcohol

You can take this medicinal product with meals or independent of them.
Avoid drinking alcohol while taking Risperidone-Actavis.

Pregnancy and nursing

- If you are pregnant or nursing or if you suspect being pregnant or intend
to become pregnant ask your physician or pharmacist for advice before
taking this medicinal product. Your physician will decide whether or not
you can take it

The following symptoms can develop in newbomn babies of mothers who
took Risperidone-Actavis in the last trimester (last three months of
preznancy): trembling, muscle stiffness and/or weakness, somnolence,
restlessness, respiratory complaints and difficulties nursing. You should
contact your physician if vour baby develops one of these symptoms.

Ability to drive and operate machines

Dizziness, fatigue and vision problems can develop during treatment with

Risperidone-Actavis. You may not sit behind the wheel of a vehicle and

you may not [text cut off]
[text cut off] sugars,
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How should Risperidone-Actavis be taken?

[text cut off] an irregular heartbeat or if you tend to have low blood
pressure or if you take a medicinal product for your blood pressure.
Risperidone-Actavis can cause low blood pressure. Your dose may have
to be adjusted.

You have known factors that facilitate a stroke, such as hypertension,
cardiovascular diseases or problems with the blood vessels in your brain
- You have had involuntary movements of the tongue. the mouth or in the

face.

- You ever had a condition the symptoms of which include fever, sufl’
muscles, bouts of ing or impaired consci (also known as
ot lenti drome™)

| ol

- You suffer from Parkinson’s disease or dementia

- You are diabetic

You suffer from epilepsy

You are male and have already had a long-lasting or painful erection.

- You have problems controlling your body temperature or overheating

- You have kidney problems

- You have liver problems

- You have anomalously high values of the hormone prolactin in your
blood or if you suffer from a tumor that may be dependent on prolactin

- You or a relative have had venous thromboses (blood clots) in the past,
since these types of medicinal products are associated with the
development of blood clots.

If you are not sure if one of the aforementioned conditions applics to yon
ask your physician or pharmacist before taking Risperidone- Actavis.

Risperidone- Actavis can cause weight gain. Significant weight gain can
affect your health. Your physician should regularly check your weight.

Your physician should moniter you for signs of an elevated blood sugar
level because diabetes mellitus or worsening of existing diabetes mellitus
has been observed in patients taking Risperidone- Actavis,

[barcode]
Older patients with dementia
There is an increased risk of stroke in older patients with dementia. You
should not take Risperidone if you suffer from dementia that was caused by
a stroke. You should visit your physician regularly during treatment with
Risperidone.
Medical treatment is immediately necessary if yvou or your caretaker notice
a sudden change in your mental condition or sudden weakness or lack of
feeling in the face, arms or legs, particularly on one side. or slurred speech,
even for a short amount of time. These could be signs of a stroke.

Risperidone alone or applied with Furosemide can increase the risk of a
stroke or death in older persons with dementia,

Children and adolescents
Before treatment of the behavioral disorder other reasons for aggressive
behavior should have been ruled out.

Your weight or your child’s weight should be determined before the
treatment and regularly checked during the treatment.

If fatigue occurs during the treatment with Risperidone, a switch in the
administration time can improve the attentiveness problems.

Taking of Risperidone-Actavis together with other medicinal products
Inform your physician or pharmmacist if vou are taking/applying other
medicinal products, recently took/applied other medicinal products or
intend to take/apply other medicinal products even if these are over-the-
counter medicinal products and herbal medicinal products.

It is particularly important to speak to your physician or pharmacist if
you are taking or applying one of the following medicinal products:

PPD
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- Medicinal products that affect your brain in order to sedate you
{benzodiazepines) or some painkillers (opiates), allergy drugs text cut
off]

Dizziness, fatigue and vision problems can develop during treatment with

Risperidone-Actavis. You may not sit behind the wheel of a vehicle and

ol may not operate tools or machines without consalting your physician

first.

Risperidone-Actavis contains lactose
For this reason, please only take Risperidone- Actavis after consulting your
physician if’ you know that you suffer from an intolerance to certain sugars,

3. How should Risperidone-Actavis be taken?

Always take Risperidone-Actavis exactly as instructed by your physician.
Ask your physician or pharmacist if you are unsure,

How much should you take

In treatment of schizophrenia

Adults

- The conventional initial dose is 2 mg per day and may be increased to 4
mg per day on the second day.
Afterwards the dose can be adjusted by your physician depending on
how you respond to the treatment.

- Most people feel better when taking a daily dose of 4 to 6 mg.

- This total daily dose can be divided into one dose or two doses daily.
Your physician will inform you what is best for you.

Older patients
Your initial dose is generally 0.5 mg twice daily.

- Your dose can then be gradually increased by your physician to 1 to 2
mg twice daily.
Your physician will inform yvou what is best for you.

Children and adolescents
- Children and adolescents under 18 years of age should not receive
schizophrenia treatment with Risperidone- Actavis,

In treatment of mania

Adults

- Your initial dose is generally 2 mg once daily.
Afterwards your physician may gradually adjust the dose depending on
how you respond to the treatment.

- Most people feel better when taking a once daily dose of | to 6 mg,

Older patients

- Your initial dose is generally 0.5 mg twice daily.
Afterwards your physician may gradually adjust the dose to 1 to 2 mg
twice daily depending on how you respond to the treatment.

Children and adolescents

- Children and adolescents under 18 years of age should not receive
Risperidone- Actavis treatment for mania within the scope of a manic-
depressive disorder.

In treatment of persistent agaression in people with Alzheimer’s

disease

Adults {including older persons)

- Your initial dose is generally 0.25 mg twice daily.
Afterwards your physician may gradually adjust the dose depending on
how you respond to the treatment.
Muost people feel better when taking a twice daily dose of 0.5 mg. Some
patients may require 1 mg twice daily.

- The duration of treatment in patients with Alzheimer's disease should
not exceed 6 weeks.

In treatment of behavioral disorders in children and adolescents
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The dose depends on your child's weight:

In children who weigh less than 50 kg

- The initial dose is generally 0.25 mg once daily.

- The dose can be increased every other day in increments of 0.25 mg
[text cut off]

[repeat text ]

It is particularly important to speak to your physician or pharmacist il

you are taking or applying one of the following medicinal products:

- Medicinal products that affect your brain in order to sedate you
{benzodiazepines) or some painkillers (opiates), allerey drugs (some
antihistamines). Risperidone can increase the sedative (calming and
drowsy) effect of this medicinal product.

- Medicinal products that can change the electrical activity of your heart,
for example, medicinal products for the treatment of malaria,
dysrhythmia, allergies (antihistamines), some antidepressants or other
medicinal products for the treatment of mental problems

[repeat text]

In treatment of behavioral disorders in children and adolescents
The dose depends on vour child’s weight:

In children who weigh less than 50 kg

- The initial dose is generally 0.25 mg once daily.

- The dose can be increased every other day at increments of .25 mg per
day

The conventional maintenance dose is 0.25 mg to 0.75 mg once daily.
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In children wlmwelgh 50 kg or more
is generally 0.5 mg once daily.
- This dose can be increased every other day at increments of 0.5 mg per
day
- The conventional maintenance dose is 0.5 mg to 1.5 mg once daily.

The therapeutic duration in patients with behavioral disorders should not
exceed 6 weeks

Children under the age of 3 with behavioral disorders should not be treated
with Risperidone-Actavis.

Persons with kidney or liver problems

The initial doses and the following doses should be cut in half regardless of
which disorder is being treated. The dose should be increased more slowly
in these patients.

Risperidone should be used with caution on this patient group.

Your physician will inform you of how much of the medicinal product you
should take over what time period. This depends on your respective
condition and is different from person to person. The amount of the
medicinal product to be taken is described in the section *How much
should you take.”

You should take your tablet with water.

If you have taken a larger amount of Risperidone-Actavis than you

should have

- Immediately seck medical attention. Take the package of the medicinal
praduct with you.

- In case of an averduse }ou might feel sleepy or tired or have anomalous
body m 15, standing or walking, feel dizzy due to low
blood pressure or h:nt. an anomalous heartbeat or seizures.

If you forgot to take Risperidone-Actavis
If you forgot to take a dose then take it as soon as you remember this.
However, if it is almod time for your next dose skip the dose you missed
and continue as usual. If you miss two or more doses consull your
physician.

- Do not take the double dose (two doses at the same time) to make up
for the dose you missed.

If youn stop taking Risperidone-Actavis

You should not stop taking this medicinal product unless your physician
has instructed you to do so. Otherwise your symptoms can recur. If your
physician decides to discontinue the medicinal product vour dose is
gradually lowered over the course of a few days.

Fioinal

If you have any further questions on the ation of this

praduct ask your physician or pharmacist.

4. What side effects are possible?

Like all medicinal products this medical product can also have side effects,
but they may not occur in everyone.

Immediately inform your physician Iif you:

- develop blood clots in your veins, particularly in the legs (with swelling,
pain and redness of the lezs) that may reach your lung via the
bloodstream, where they may cause thoracic pain as well as difficulties
breathing, Immediately seek medical attention if you notice one of these
symptoms in you,

- have dementia and you develop a sudden change in your mental
condition or sudden weakness or numbness in the face, amms or legs,
particularly on one side, or unclear speech, even for a short amount of
time. These could be signs of a4 stroke.

PPD
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- notice fever, muscle stiffness, bouts of sweating or impaired
consciousness (1 disorder called “malignant neuroleptic syndrome™).
Immediate medical reatment may be necessary.

- are male and you develop a long-lasting or painful erection. This is
called priapism. [text cut off]

- fainting, walking problems, sluggishness, decreased appetite resulting in
malnutrition and low body weight. Fecling of “not being at one’s best,”
ba]am,:: pmb]cms ailurgy fluid retention, speech disorder, chills,

lous taste sensation

- painful hyy ith .,.yln light, ted blood flow to the eye, swollen
eyes, dry eyes, increase in lachrymation

- complaints in the airways, congested lung, rales, congestion of the

airways, problems speaking, ditTicultics swallowing, cough with

expectoration, hoarsencss/sibilant rales while breathing, flu-like disorder,
congestion of the paranasal sinuses

lack of reaction to stimuli, loss of consciousness, sudden swelling of the

lips and eyes in connection with difficult breathing, sudden weakness or

numbness of face, amms or legs, particularly on one side, or cases of
slurred speech that last less than 24 hours (these are so-called minor
strokes or trokes), invoeluntary movements of the face, the arms or legs,
ringing in the ears, Muid retention in the face

Rare (1 to 10 of 10,000 treated persons):

- Inability to have an orgasm, menstruation problems

- Dandruff

- Drug allergy. feeling of coldness in amms and legs. swelling of the lips,

inflammation of the lips

Glancoma, decreased visnal acnity, crust formation on the edges of the

eyelids, eye-rolling

- Lack of emation

- Change in consciousness with elevated body temperature and muscle
twitching, fluid retention in the entire body, drug withdrawal syndrome,
decreased body temperature

- fast, flat breathing, difficulties breathing while sleeping. chronic middle
ear inflammation

- lleus

- Decreased blood flow Lo the brain

- Decrease in white blood cells, inadequate secretion of a hormone that
controls the amount of urine

- Degeneration of muscle fiber and pain in muscles (thabdomyolysis).
movement problems

- Trembling of head

- Coma due to uncontrolled diabetes
Yellow discoloration of the skin and eyes (jaundice)

- Inflammation of the pancreas

- Low blood sugar

Very rare (fewer than 1 of 10,000 treated persons):
life-threatening complications of uncontrolled diabetes

[barcode]

Incid not known (incid cannot be estimated on the basis of the
available data):
- severe allergic reaction that leads to breathing difficulties and shock
- lack of granulocytes (a Lype of white blood cell that helps fight

infections)
- extended and painfisl erection
- dangerous excessive retention of water
Long-term effective injectable Risperidone
The following side effects were observed during the application of long-
term effective injectable Risperidone.
You should visit your physician in case you develop one of the following
even if you were not treated with injections with long-term Risperidone
effect.
- Intestinal infection
- Abscess under the skin, tingling, stabbing or numbness of skin, eczema
- Depression
- Seizures
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- Twitching of the eves

- Rotating or staggering fecling
Slow heartbeat, hypertension
Tooth pain, cramps in the tongue
- Pain in buttocks

- Weight loss

Contact your physician or pharmacist if you notice side effects, This is
also the case for side effects that are not listed in this package
insert.[repeat text)

- are male and you develop a long-lasting or painful erection. This is
called priapism. Immediate medical treatment may become necessary.
notice involuntary, rhythmic movements of the tongue, the mouth or in
the face. Discontinuation of Risperidone may be necessary.

Please immediately consult a physician if you notice any of the
aforementioned side effects.

The following side effects can occur:

Yery common side elTects (more than 1 of 10 ireated persons):

- Parkinsonism. This is a medical description that includes many
symptoms. Each individual symptom can oceur in fewer than 1 of 10
persans.

Parkinsonism includes: inerease in salivary seerction or watery moauth,
stiffness of skeletal musculature, increased flow of saliva from the
mouth, reflexes during flexion of extremities, slow. reduced or impaired
movements, inexpressiveness of the face, muscle tightness, stiff neck,
muscle stiffness, small, scuffling, fast steps and absence of normal ann
movements while walking, persistent blinking as a reaction Lo tapping on
the forehead {an anomalous reflex)

- Headache, problems falling asleep or sleeping through the night

Common (1 to 100l 100 treated persons):
- I i , exhavstion, red! , inability to sit <till, ivitability,
state of anxiety, somnolence, dizziness, lack of attentiveness, being
exhausted, sleeping problems, tremor
Vomiting, diarrhea, constipation, nansea, increased appetite, abdominal
pain or complaints, sore throat, dry mouth
Weight gain, increase in body temperature, decreased appetile
Problems breathing, lung infection {pneumaonia), flu, infection of the
airways, blurry vision, plugged nose, noschleed, cough
Urinary tract infection, bedwetling
Muscle cramps. involuntary movements of muscles in the face or arms
and legs, joint pain, back pain, swelling of the arms and legs, pain in
arms and legs
Skin rash, redness of skin

- Fast heartbeat, thoracic pain

- Elevated prolactin hormone level in blood
[barcode]

Occaslonal (1 to 10 of 1,000 treated persons):

- Excessive drinking of water, stool incontinence, thirst, very hard stool,
hearseness or voice problems
Diabetes mellitus, high blood sugar
Lung inflammation caused by the inhalation of food intoe the airways,

infection of the bladder, conjunctivitis, infection of the paranasal sinuses,

wviral infection, ear infection, tonsillitis, infections under the skin, eye
infections, stomach infection, discharge from the eye, fungal infection of
the nails

Anomalous electric stimulus conduction of the heart, drop in blood
pressure after standing up, low blood pressure, dizziness after changing
position of the body, lous electrocardiograms (ECG), anomalous
heart rate, perception of heartbeat, accelerated or decelerated heartbeat

- Inability to urinate or incomplete emptying of the bladder, urinary
incontinence, pain during urination, frequent urination

Being confused, attentiveness disorder, low attentiveness, excessive
sleeping, nervousness, elated mood (mania), lack of mergy and interest
Elevated liver enzymes, decreased number of white blood cells
{including those that protect you from bacterial infections), low
hemoglobin or low number of red blood cells (anemia), elevated number
of eosinophils (special white blood cells), elevated blood-creatinine

MK-8189-005-01 Final Protocol
04VEER

phosphokinase, decrease in number of platelets {(blood cells that help to
stop bleeding), elevated cholesterol and elevated triglycerides (blood fats)

- Muscle weakness, muscle pain, ear pain, neck pain, swollen joints,
anomalous posture, Stiff joints, musele pain in ribeage, pain in chest

- Damage to the skin, skin diseases, dry skin, strong itching of the skin,
acne, hair loss, skin inflammation caused by mites, discoloration of the
skin, thickening of the skin, redness, [text cut off]

[repeal text]

5. How should Risperidone-Actavis be stored?
Store the medicinal product inaccessible to children.
You may no longer use this medicinal product after the expiration date on

the container and the outer package indicated afler “usable until.” The
expiration date refers to the last day of the indicated month,

Do not dispose of the medicinal product in wastewater or household trash.
Ask vour pharmacist how the medicinal product is te be disposed of if you
ne longer use it. You contribute to protecting the environment this way.

6. Content of package and further information

‘What Risperidone-Actavis contains
The active ingredient is Risperidone.
Each 2 mg Risperidone- Actavis coated tablet contains 2 mg Risperidone.

The excipients are:
Lactose, anhydrous, microcrystalline cellulose, com starch, magnesium
stearate (Ph.Eur.), Hypromellose, Macrogol 6000, titanium dioxide (E171).

‘What Risperidone-Actavis looks like and contents of package
Risperidone-Actavis 2 mg are oval, biconvex, white coated tablets with a
snap tab and the imprint *T27 on one side.

The coated tablets can be divided into equal halves. Risperidone-Actavis is
available in packages with 20 (N1) and 50 (N2} coated tablets.

Pharmacentical company
Actavis Group hf.
Reykjavikurvegur 76-78
220 Hafnarfjordur

lceland

Joint distribution

Actavis Deutschland GmbH & Co. KG
Willy-Brandt-Allee 2

81825 Munich

Telephone: 089/558909 — 0

Fax 089/558909 — 240

Manufacturer
Actavis hi.
Revkjavikurvegur 78
220 Hafnarfjdrdur
Tceland

or
Actavis Lid.

BT 16 Bulebel Industrial Estate
Zejtun ZTH 08

Malta

or

Balkanpharma - Dupnitsa A
3 Samokovsko Schosse Str.
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TransPerfect

Dhapanits a 2600 [peat text]

This package indbrmation keafle was nwst recendly reviced in April
W13

[tepeat text]

- Damage to the slan, skin diseases | diy slan, strong itcling of the shan, '(’éctavis
acre, hair loss, shin iflavmmation cans ed by nates, disooloration of the )
sk, thickening of the skin, redvess, decress el sensitivity to pain and AMAFSSTT  GI391-0413-08-1l
tarch, inflaneration of the oily slan

- Lack of mershuation, semial dysfunchion erectile dysfinetion,
ejamilation disorders, discharge fiombreasts, developiment cfbreasts in
nen, deceased semal dvive, ineulay mens tniation, vaginal dischaze
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MK-8189-005-01 Final Protocol 29-Mar-2017
04VRER Confidential



Product: MK-8189
Protocol/Amendment No.: 005-01

124

12.7 Mapping Between the 11 Categories of Suicidal Ideation and Behavior and the
C-SSRS and CDR for Programming Standard Tables

Mapping Between the 11 Categories of Suicidal Ideation and Behavior and the C-SSRS

Category

C-SSRS Questions (from eCRF)*

Suicidal ideation

Passive

1. Wish to be dead

Active — nonspecific (no method, intent or
plan)

2. Non-specific active suicidal thoughts

Active — method, but no intent or plan,

3. Active suicidal ideation with any
methods (not plan) without intent to
act

Active — intent, with or without a method,
but no plan

4. Active suicidal ideation with some
intent to act, without a plan

Active — method, intent and plan

5. Active suicidal ideation with specific
plan and intent

Suicidal behavior

Preparatory actions toward imminent
suicidal behaviors

Preparatory acts or behavior

Aborted attempt

Aborted attempt

Interrupted attempt

Interrupted attempt

Suicide attempt

Actual attempt

Completed suicide

Completed suicide

Self-injurious behavior, no suicidal
attempt

Has subject engaged in non-suicidal self-
injurious behavior?

*Data are “Yes” of “No”
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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). 1 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 ev ents
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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04VRER Confidential



	1.0 TRIAL SUMMARY
	2.0 TRIAL DESIGN
	2.1 Trial Design
	2.2 Trial Diagram
	Figure 1 Diagram of PN-005 Study Structure


	3.0 OBJECTIVE(S) & HYPOTHESIS(ES)
	3.1 Primary Objective(s) & Hypothesis(es)
	3.2 Secondary Objective(s) & Hypothesis(es)
	3.3 Other Objectives (e.g., Tertiary, Exploratory, etc.)

	4.0 BACKGROUND & RATIONALE
	4.1 Background
	4.1.1 Pharmaceutical and Therapeutic Background
	4.1.2 Information on Other Trial-Related Therapy

	4.2 Rationale
	4.2.1 Rationale for the Trial and Selected Subject Population
	4.2.2 Rationale for Dose Selection/Regimen/Modification
	4.2.2.1 Rationale for the Use of Comparator/Placebo

	4.2.3 Rationale for Endpoints
	4.2.3.1 Efficacy Endpoints
	4.2.3.2 Safety Endpoints
	4.2.3.3 Pharmacokinetic Endpoints
	4.2.3.4 Pharmacodynamic Endpoints
	4.2.3.5 Planned Exploratory Biomarker Research
	4.2.3.6 Future Biomedical Research


	4.3 Benefit/Risk

	5.0 METHODOLOGY
	5.1 Entry Criteria
	5.1.1 Diagnosis/Condition for Entry into the Trial
	5.1.2 Subject Inclusion Criteria
	5.1.3 Subject Exclusion Criteria

	5.2 Trial Treatment(s)
	Table 1 Trial Treatment
	5.2.1 Dose Selection/Modification
	5.2.1.1 Dose Selection (Preparation)
	5.2.1.2 Dose Modification (Escalation/Titration/Other)

	5.2.2 Timing of Dose Administration
	5.2.3 Trial Blinding/Masking

	5.3 Randomization or Treatment Allocation
	5.4 Stratification
	5.5 Concomitant Medications/Vaccinations (Allowed & Prohibited)
	Table 2 Prohibited Medications during the Treatment Period
	Table 3 Medications and Procedures Permitted during the Treatment Period

	5.6 Rescue Medications & Supportive Care
	5.7 Diet/Activity/Other Considerations
	5.8 Subject Withdrawal/Discontinuation Criteria
	5.8.1 Discontinuation of Treatment
	5.8.2 Withdrawal from the Trial

	5.9 Subject Replacement Strategy
	5.10 Beginning and End of the Trial
	5.11 Clinical Criteria for Early Trial Termination

	6.0 TRIAL FLOW CHART
	7.0 TRIAL PROCEDURES
	7.1 Trial Procedures
	7.1.1 Administrative Procedures
	7.1.1.1 Informed Consent
	7.1.1.1.1 General Informed Consent
	7.1.1.1.2 Consent and Collection of Specimens for Future Biomedical Research

	7.1.1.2 Inclusion/Exclusion Criteria
	7.1.1.3 Subject Identification Card
	7.1.1.4 Medical History
	7.1.1.4.1 Substance/Alcohol/Smoking History/ Social History

	7.1.1.5 Psychiatric History
	7.1.1.5.1 Psychiatric Intake Evaluation and MINI

	7.1.1.6 Identify External Contact Person
	7.1.1.7 Prior and Concomitant Medications Review
	7.1.1.7.1 Prior Medications
	7.1.1.7.2 Concomitant Medications

	7.1.1.8 Assignment of Screening Number
	7.1.1.9 Assignment of Treatment/Randomization Number
	7.1.1.10 Interactive Voice Response System/Integrated Web Response System
	7.1.1.11 Trial Medication Dispensing
	7.1.1.12 Trial Compliance (Medication/Diet/Activity/Other)

	7.1.2 Clinical Procedures/Assessments
	7.1.2.1 Physical Assessments/Examinations
	7.1.2.1.1 Physical Examination/Neurological Examination
	7.1.2.1.2 Body Height/Weight/Waist Circumference
	7.1.2.1.3 12-Lead Electrocardiogram
	7.1.2.1.4 Vital Signs

	7.1.2.2 Clinical Assessment
	7.1.2.2.1 Positive and Negative Symptom Scale (PANSS)
	7.1.2.2.2 Clinical Global Impression Scale-Severity (CGI-S)
	7.1.2.2.3 C-SSRS
	7.1.2.2.4 Monitoring of Extrapyramidal Symptoms


	7.1.3 Laboratory Procedures/Assessments
	7.1.3.1 Laboratory Safety Evaluations (Hematology, Chemistry and Urinalysis)
	Table 4 Laboratory Tests

	7.1.3.2 Pregnancy Testing
	7.1.3.3 Urine Alcohol Drug Screen
	7.1.3.4 Pharmacokinetic/Pharmacodynamic Evaluations
	7.1.3.4.1 Blood Collection for Plasma MK-8189

	7.1.3.5 Planned Genetic Analysis Sample Collection
	7.1.3.6 Future Biomedical Research

	7.1.4 Other Procedures
	7.1.4.1 Withdrawal/Discontinuation
	7.1.4.1.1 Withdrawal From Future Biomedical Research

	7.1.4.2 Blinding/Unblinding
	7.1.4.3 Domiciling
	7.1.4.4 Calibration of Critical Equipment
	7.1.4.5 Administer Trial Medication

	7.1.5 Visit Requirements
	7.1.5.1 Screening
	7.1.5.1.1 Hospitalization During the Trial

	7.1.5.2 Treatment Period Visit 2 through Visit 6
	7.1.5.3 Telephone Contact Procedures
	7.1.5.4 Post-Treatment Contact (phone and visit)


	7.2 Assessing and Recording Adverse Events
	7.2.1 Definition of an Overdose for This Protocol and Reporting of Overdose to the Sponsor
	7.2.2 Reporting of Pregnancy and Lactation to the Sponsor
	7.2.3 Immediate Reporting of Adverse Events to the Sponsor
	7.2.3.1 Serious Adverse Events
	7.2.3.2 Events of Clinical Interest

	7.2.4 Evaluating Adverse Events
	Table 5 Evaluating Adverse Events

	7.2.5 Sponsor Responsibility for Reporting Adverse Events

	7.3 TRIAL GOVERNANCE AND OVERSIGHT
	7.3.1 Scientific Advisory Committee
	7.3.2 Executive Oversight Committee
	7.3.3 Data Monitoring Committee


	8.0 STATISTICAL ANALYSIS PLAN
	8.1 Statistical Analysis Plan Summary
	8.2 Responsibility for Analyses/In-House Blinding
	8.3 Hypotheses/Estimation
	8.4 Analysis Endpoints
	8.4.1 Efficacy Endpoints
	8.4.2 Safety Endpoints

	8.5 Analysis Populations
	8.5.1 Efficacy Analysis Populations
	8.5.2 Safety Analysis Populations

	8.6 Statistical Methods
	8.6.1 Statistical Methods for Efficacy Analyses
	Table 6 Analysis Strategy for Key Efficacy Variables

	8.6.2 Statistical Methods for Safety Analyses
	Table 7 Analysis Strategy for Safety Parameters

	8.6.3 Demographic and Baseline Characteristics

	8.7 Interim Analyses
	8.7.1 Futility of Primary Outcome
	Table 8 Operating Characteristics of the Futility Analysis†


	8.8 Multiplicity
	8.9 Sample Size and Power Calculations
	Table 9 Power† (%) Under Various Assumptions With 215 Subjects Randomized if Futility Analysis is Not Performed
	Table 10 Power† (%) Under Various Assumptions With 215 Subjects Randomized if Futility Analysis is Performed

	8.10 Subgroup Analyses and Effect of Baseline Factors
	8.11 Compliance (Medication Adherence)
	8.12 Extent of Exposure

	9.0 LABELING, PACKAGING, STORAGE AND RETURN OF CLINICAL SUPPLIES
	9.1 Investigational Product
	Table 11 Product Descriptions

	9.2 Packaging and Labeling Information
	9.3 Clinical Supplies Disclosure
	9.4 Storage and Handling Requirements
	9.5 Discard/Destruction/Returns and Reconciliation
	9.6 Standard Policies

	10.0 ADMINISTRATIVE AND REGULATORY DETAILS
	10.1 Confidentiality
	10.1.1 Confidentiality of Data
	10.1.2 Confidentiality of Subject Records
	10.1.3 Confidentiality of Investigator Information
	10.1.4 Confidentiality of IRB/IEC Information

	10.2 Compliance with Financial Disclosure Requirements
	10.3 Compliance with Law, Audit and Debarment
	10.4 Compliance with Trial Registration and Results Posting Requirements
	10.5 Quality Management System
	10.6 Data Management
	10.7 Publications

	11.0 LIST OF REFERENCES
	12.0 APPENDICES
	12.1 Merck Code of Conduct for Clinical Trials
	12.2 Collection and Management of Specimens for Future Biomedical Research
	12.3 Pharmacogenetics Informational Brochure for IRBs/IECs & Investigational Site Staff
	12.4 Approximate Blood/Tissue Volumes Drawn/Collected by Trial Visit and by Sample Types
	12.5 Abbreviations
	12.6 Risperidone Label
	12.7 Mapping Between the 11 Categories of Suicidal Ideation and Behavior and the C‑SSRS and CDR for Programming Standard Tables

	13.0 SIGNATURES
	13.1 Sponsor's Representative
	13.2 Investigator




