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1.0 ADMINISTRATIVE INFORMATION

1.1 Contacts

Trial contact numbers can be found in the Study Manual, the communication plan, or other sinular
documents provided to the site.
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1.2 Approval
REPRESENTATIVES OF TAKEDA

This study will be conducted with the highest respect for the individual participants in accordanece
with the requirements of this clinical study protocol and also in accordance with the following:

e The ethical principles that have their origin in the Declaration of Helsinki.

e International Conference on Harmomisation E6 Good Clinical Practice Consolidated
Guideline.

e All applicable laws and regulations, including, without limitation, data privacy laws, clinical
trial disclosure laws, and regulations.
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INVESTIGATOR AGREEMENT

I confirm that T have read and that I understand this protocol, the Investigator’s Brochure, and any
other product information provided by the sponsor. I agree to conduct this study in accordance
with the requirements of this protocol and also to protect the nights, safety, privacy, and well-being
of study subjects in accordance with the following:

e The ethical principles that have their origin in the Declaration of Helsinki.

s International Conference on Harmonisation, E6 Good Clinical Practice: Consolidated
Guideline.

e All applicable laws and regulations, including, without limitation, data privacy laws and
regulations.

e Regulatory requirements for reporting serious adverse events defined m Section 10.2 of this
protocol

e Terms outlined in the Clinical Study Site Agreement.
e Appendix F— Responsibilities of the Investigator.

I further authorize that my personal information may be processed and transferred i accordance
with the uses contemplated in Appendix H of thus-protocol

Signature of Investigator Date

Investigator Name (print or type)

Investigator’s Title

Location of Facility (City, State/Provence)

Location of Facility (Country)
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1.3 Protocol Amendment 05 Summary of Changes
Rationale for Amendment 05

This document describes the changes in reference to the protocol incorporating Amendment
No. 05. The primary reasons for this amendment are to modify the study design to include:

I Part 3 to assess the bioavailability and food effect on the pharmacokinetics (PK)-of the
TAK-041 immediate release tablet formulation in healthy subjects

Minor grammatical, editorial, formatting, and administrative changes not affecting the conduct of
the study are included for clarification and administrative purposes only; For specific descriptions
of text changes and where the changes are located, see Appendix |,

Changes in Amendment:

1. Added Part 3 study design, with population, formulatior,dosing, food effect regimen, and
confinement

2. Added Part 4 study design with stable schizophrenfic population, dose levels, dosing days and
confinement days.

Added objectives and endpoints for Parts;3 and 4.
Added the justification for the propaeséed study design dose and endpoints for Part 3.
Added the justification for the proposed study design dose and endpoints for Part 4.

Added inclusion and exclusiercriteria for Part 3 and 4.

el L

Added excluded medications, dietary products and study control of diet, fluid and activity
control for Parts 3 and%:

8. Added TAK-041 tablet formulation to study medication for Part 3 and manufacturing,
packaging, labeling, dispensing and randomization to include Part 3 and 4.

9. Added height weight and BMI to Part 3 and 4, with Part 4 subjects have an increased upper
limit for/BMI of 40.5 kg/m”.

11-"Added statistical analysis for Part 3 and Part 4.
12. Added pharmacogenomic sample collections for Part 3 and 4.

13. Added PK parameters and PK blood collections for Part 3 and 4 and PK urine collections for
Part 4.

14. Revised the study-specific dose escalation and stopping rule for Part 1 and Part 2.

15. Added exclusion criteria for recent major surgery or donation or loss of blood.
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16. Revised exclusion for clinically significant history or head injury or trauma to include loss of
consciousness for greater than 15 minutes.

17. Updated exclusion language on risk of suicide considered by the investigator, including q:\\h?

specific C-SSRS results. %>

18. Added unsuitable for inclusion in the opinion of the investigator or sponsor as an ex& ion
criterion.

19. Detailed specific neurological examinations, and combined as part of physmal@tﬂmmatmn
with required assessment as not clinically significant (NCS) or clinically 5| cant (CS).

20. Updated wearable device timing of placement and removal for Part 2 anﬁ éﬂded to Part 4.
21. Added laboratory sample collections and blood sampling volumes fthﬂrt Jand 4
22. Added contraception, avoidance procedures and pregnancy sta],uflﬁnts to Part 3 and 4.

23. Added ECG assessments to Part 3 and 4 and removed tnp[;qs&é parameter assessments from
Holter ECG in part 2. S

2«
25. Updated the nonclinical information on TAK-041C

26. Updated PK analysis for all sample parts. QS '

27. Added PD analysis set for Part 4 only &

_ NS
28. Updated safety analysis. AN
29. Updated sample size determinﬂtiﬁl} for the study.
uZ.
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20 STUDY SUMMARY

Name of Sponsor(s): Compound:

Takeda Development Center Americas, Inc. TAK-041

Title of Protocol: A Randomized, Double-Blind, IND Ne.: 130074 EudraCT No.: Nat
Placebo-Controlled, Phase 1, Ascending Oral Single and applicable

Multiple Dose Study to Evaluate the Safety, Tolerability,
and Pharmacokinetics of TAK-041 in Healthy Subjects and
Subjects with Stable Schizophrenia and a Randomized
Open-Label, Single Dose, Parallel Design to Evaluate the
Relative Bioavailability and Effect of Food on the
Pharmacokinetics of TAK-041 Tablet Formulation in
Healthy Subjects

Study Number: TAK-041-1001 Phase: 1

Study Design

This is a phase 1, first-in-human (FIH), randomized, placebo-controlled, double-blind, study to evaluate the safety,
tolerability, and PK. of TAK-041. This study design in this amendment refleets a modification of the original design,
due to the longer than expected half- life of TAK-041 observed after the single-dose administration of the compound
to healthy subjects in the first 2 cohorts. The study is composed of 4 parts'Part 1 is a single-rising dose [SRD] study in
healthy subjects, with an alternating panel design (Cohorts 1and 2)and a sequential panel design (Cohorts 3to 5); Part
2 is a multiple-rising dose [MRD], sequential panel design in healthy subjects (Cohorts 1to 4); Part 3 is a randomized,
open-label, single dose parallel design in healthy subjects, to.evaluate the relative bioavailability and effect of food on
the PK of the TAK-041 tablet formulation. Part 4 is a single dose cohort design in subjects with stable schizophrenia.
For Part 1, Cohorts 1 and 2, dose escalation and subsequent dose levels will be determined following a full blinded
review of all available safety, tolerability, and PK datafrom the previous dose level. For Part 1, Cohorts 3 to 5, and all
cohorts in Part 2, dose escalation and subsequent dose levels will be based on a sponsor review of at least 21 days of
safety, tolerability, and available PK data fromthe previous dose levels. For Part 3 subjects will receive a single 40 mg
dose of the tablet formulation of TAK-041 {1x40mg tablet) based on safety/tolerability of the same dose in healthy
subjects in Part 1 and Part 2. For Part 4, the*dose selected will be based on emerging safety/tolerability and available
PK data of the same dose in healthy subjects from Part 2. Approximately equal numbers of male and female subjects
will be enrolled at each dose level. FAK-041 and matching placebo will be administered as an oral suspension for Part
1, 2 and 4, and as the immediate felease tablet formulation for Part 3.

Part 1 will consist of 5 cohorts with 8 subjects per cohort (6 active: 2 placebo). Cohorts 1 and 2 will participate in a
2¢period, alternating-panel, double-blind study design to evaluate singlerising doses of TAK-041(5, 10, 20, and 40
fmg) or matched placebo with a washout period of at least 7 days between treatment periods (see schematic of study
design below). As of Amendment 04, after review of the data from these initial cohorts, Cohorts 3, 4, and 5 will
participate in a sequential-panel, double-blind study design to evaluate single-rising doses of TAK-041 or matched
placebo. This is a double-blind study; therefore, the subject, the trial site personnel, and the sponsor staff who are
involved in the treatment or clinical evaluation are blinded to treatment or intervention. Certain sponsor staff not
directly involved with the treatment or evaluation maybe unblinded to the treatment or intervention. The planned dose
levels of TAK-041 to be evaluated in Cohorts 3, 4, 5 are 80, 120, and 160 mg, respectively (see schematic of study
design below). Although planned, all subsequent doses after the dose of 80 mg for Cohort 3 will be determined based
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on the emerging safety, tolerability, and PK data from the preceding cohorts.

As this is an FIH study, a sentinel group will be used for Part 1 Cohort 1 (with the initial 2 subjects receiving either
active drug or placebo [1:1]) to ensure adequate safety and tolerability prior to dosing TAK-041 to the remaining
subjects in this cohort. In Part 1 Cohort 1 Period 1, the remaining 6 subjects will be dosed following a review of
24-hour postdose safety and tolerability data and will only occur following agreement between the investigator and
Takeda. The highest planned dose is predicted to have maximum observed plasma concentration (Cpe) and aréa‘under
the plasma concentration-time curve from time 0 to 24 hours (AUCz4) values below the corresponding expdsure
observed at the NOAEL dose of 30 mg/kg/day in the male and female dogs from the 13-week toxicology. study.
Sentinel dosing may be used for additional cohorts if determined to be necessary based on the emerging safety,
tolerability, and available PK data from the preceding cohorts.

Bond-Lader visual analog scales will be performed in Part 1, Day -1, Day 1 at 1,.3,"8; and 24 hours postdose, Day 5,
and (if applicable) at Early Termination.

Part 1: Schematic of Study Design

Washout Period
Part 1 (SRD) Number of Subjects Period 1 (a) (at least 7 days) Period 2 (b)
Cohort 1 (n=8), fasted ] TAK-041 5mg TAK-041 20 mg
2 Placebo Placebo
Cohort 2 (n=8), fasted ] TAK-041-10 mg TAK-041 40 mg
2 Placebo Placebo
Cohort 3 (n=8), fasted ] TAK-D41 B0 mg
2 Placebo
Cohort 4 (n=8), fasted ] TAK-041 120 mg
2 Placebo
Cohort 5 (n=8), fasted ] TAK-041 160 mg
2 Placebo

{a) Doses planned to be administered-range from 5 to up to 160 mg. The actual doses administered after B0 mg will be based on
emerging safety, tolerability, and PK data from the previous cohorts and may vary from the actual doses shown in the table above.
(b) Subjects in Cohorts 1-5 will fast for at least 8 hours before dosing on Day 1.

Owerall, Part 1 of théstudy will consist of a Screening Visit (Days -21 to -2), a predose Check-in Day for all subjects
(Day -1) during,which baseline assessments will be conducted, and a single oral dose administration (Day 1) when all
subjects will uRdergo study-specific assessments. The total confinement period for each subject will be 5 days.

Subjects from Part 1 Cohorts 1 and 2 in each period will be required to remain in the study unit for at least 96 hours
after dosing for safety, PK, and all study assessments before discharge. For subjects from Part 1 Cohorts 1 and 2
Perind 2, the weekly Follow-up safety and PK on-site Visits will occur starting from 7 days after last dose
administration until TAK-041 is not quantifiable in plasma. All subjects in the cohorts will be brought back in order to
maintain the blind. Subjects from Part 1 Cohorts 3 to 5 will be required to remain in the study unit for 96 hours after
dosing. For subjects from Part 1 Cohorts 3 to 5, the weekly follow-up safety and PK on-site visits will occur starting
from Day 8 until 6 weeks after the dose. For subjects from Part 1 Cohorts 1 to 5, a Final visit that completes the study
will occur 12 to 16 days after the last weekly safety and PK. Follow-up visit.
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Part 1 Cohorts 1 to 2: Study Schedule for Each Period (Healthy Subjects)

Dosing (a) Weekly
Safety and PK | Safety and PK Follow-up
Screening Check-in Assessments Assessments Discharge Visits (b) Final Visit (c)
Days -21 to -2 Day -1 Day 1 Days 2-5 Day 5 TED (b) Study
Completion
{a) Subjects will fast for at least B hours before dosing on Day 1.

(b) Subjects will return to the site for weekly safety and PK Follow-up Visits, starting from 7 days after eaeh Cohort s last treatment

period until the plasma concentration of TAK-041 is below the lower limit of quantitation.

(c) The Final/Study Completion Visit will occur 12 to 16 days after the last weekly safety and P Follow-up Visit.

Part 1 Cohorts 3 to 5: Study Schedule (Healthy Subjects)

Dosing (a) Weekly
Safety and PK | Safety and PK Follow-up
Screening Check-in Assessments Assessments Discharge Visits (b) Final Visit (c)
Days -21 to -2 Day -1 Day 1 Days 2-5 Day 5 Days 8, 15, Study
22,29, 36, Completion
and 43

(a) Subjects will fast for at least 8 hours before dosing on Day 1. Subjects will be allowed to eat 4 hours postdose.

(b) The Follow-up PK and safety assessments will occur weekly from 7 days until 6 weeks after the dose. All subjects in the cohorts
will be brought back in order to maintain the blind. I abnormal, elinically significant findings are observed after discharge, subjects
may be brought back to the study unit for re-evaluation per imvestigator 's discretion.

(c) The Final/Study Completion Visit will occur 12 to 16°days after the last weekly safety and PK Follow-up Visit.

Part 2 will consist of a 4-cohort sequential-pangl; double-blind, weekly dosing, multiple-rising dose (MRD) design.
To assess TAK-041 plasma exposure and poteritial accumulation in Part 2, subjects will receive an initial loading dose
of TAK-041 on Day 1 followed by a maintenance dose that is half the initial dose on Days 8, 15, and 22 or will receive
placebo on all study dosing days (see schematic of study design below). Four dose cohorts are considered adequate to
explore the pharmacologically activie-exposure range in healthy subjects. However, additional cohorts may be studied,
if deemed necessary, to fully characterize the pharmacological exposure range. Each cohort will be composed of 8
subjects where 6 subjects will be randomized to receive TAK-041 and 2 subjects will be randomly assigned to receive
matched placebo. The study,population for Part 2 will be composed of a total of up to approximately 32 healthy
subjects. Part 2 may cornmence only after 21 days of safety, tolerability, and available PK data have been collected
from Part 1 Cohort 3:

The dose levels forPart 2 Cohorts 2 onwards will be based on emerging safety/tolerability and PK data from Part 1 and
from precedingcohorts in Part 2. Dose escalation and subsequent dose levels will be based on a sponsor review of at
least 21 days.of safety, tolerability, and available PK data from the previous dose regimen. The highest planned
loading*dase in Part 2 will not exceed the highest dose evaluated, deemed safe, and well tolerated in Part 1. The highest
proposed weekly maintenance dose will have a predicted mean average concentration during a dosing interval, at
steady state (C., ) that is below the Cy, - observed at the NOAEL dose of 30 mg/kg/day in the male and female dogs
from the 13-week toxicology study.

Part 2: Schematic of Study Design: Healthy Subjects (Cohorts 1 to 4)

40 mg on Day 1 and 20 mg 80mgonDayl1and40mg | 120 mgon Day 1and 60 mg | 160 mgon Day 1 and 80 mg
on Days 8, 15, and 22 on Days 8, 15, and 22 on Days 8, 15, and 22 on Days 8, 15, and 22
Cohort 1 Cohort 2 Cohort 3 Cohort 4
(n=8; 6 active: 2 placeba) (n=8; 6 active: 2 placeba) (n=8; 6 active: 2 placebao) (n=8; 6 active: 2 placebo)
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Overall, for healthy subjects (Cohorts 1 to 4), Part 2 of the study will consist of a Screening Visit (Days -21 to -3), a
predose Check-in Day for all subjects (Days -2) during which baseline assessments will be conducted, and multiple
oral dose administrations (Days 1, 8, 15, and 22) when all subjects will undergo study-specific assessments.

Subjects from Part 2 Cohorts 1 to 4 will be required to remain in the study unit from Day -2 to Day 3 (48 hours after the
first dose) for safety, PK, and all study assessments before discharge. Subjects will be required to return on Day Gfor
a safety and PK assessment. Subjects will return on Day 7 to obtain safety laboratory tests before receiving the second
dose on day 8. Subjects will remain in the study unit from Day 7 to Day 10 (48 hours after the second dose)Subjects
will return on Day 14 to obtain safety laboratory tests before receiving the third dose on Day 15. Subjects will remain
in the study unit from Day 14 to Day 17 (48 hours after the third dose). Subjects will return on Day 21to-obtain safety
laboratory tests before receiving the third dose on Day 22. Subjects will remain in the study unit from Day 21 to Day
24 (48 hours after the fourth dose). After discharge on Day 24, subjects will return to the clinic ofDays 26, 29, 36, 43,
50, 57, and 64 for safety and PK follow up visits. For subjects from Part 2 Cohorts 1 to 4, a Final*visit that completes
the study will occur 12 to 16 days after the last safety and PK. Follow-up visit. The scheduledor Part 2 is shown below.

Bond-Lader visual analog scales will be performed on Day -1; Days 1, 8, 15, and 22 at T:-3, 8, and 24 hours postdose,
Day 24, and (if applicable) at Early Termination.

Part 2: Study Schedule: Healthy Subjects, Cohorts 1to 4

Dase Final Follow-up Final
Screening Check-in Administration (a, c) Discharge Visits (d) Visit (e)
Day -21to-3 Day -2 Bays 1, 8, 15, and 22 Day 24 Days 26, 29, 36, Study
43, 50, 57, and 64 Completion

{a) Subjects will fast for at least 8 howrs before dosing on Days 1, 8 15, and 22. On all dosing days, subjects will be allowed to eat 4
hours postdose.

{b) Dosing on Days 8, 15, and 22.will be predicated on the review of safety laboratory results from samples obtained the day before
(i.e, on Days 7, 14, and 21)

(c) Subjects will be requiréd to remain in the study unit from Day -2 to Day 3, Day 7 to Day 10, Day 14 to Day 17, and Day 21 to
Day 24.

(d) The Follow-up BK and safety assessments will occur weekly until 6 weeks after the last dose. If abnormal, clinically significant
findings are observed upon discharge, subjects may be brought back to the study unit for re-evaluation per investigator's discretion.
(e) The FinalfStudy Completion Visit will occur 12 to 16 days after the last safety and PK Follow-up Visit.

Part 3 will consist of an open label, single-dose parallel design. Approximately 18 healthy subjects will be enrolled to
evaluate the oral bioavailability of the TAK-041 tablet formulation relative to the oral suspension and the effect of
food on the PK of the tablet formulation. The subjects will be randomly assigned (1:1 ratio) to be administered orally
TAK-04Ton Day 1 as one 40 mg immediate release tablet after either at least 10 hours of overnight fast or 30 minutes
after starting ingestion of a high-fat, high-calorie breakfast.

Owerall, Part 3 of the study will consist of a Screening Visit (Days -28 to -2), a predose Check-in Day for each subject
(Day -1) during which baseline assessments will be conducted. Subjects who satisfy the Screening evaluation and
selection criteria will be enrolled. On Day 1, eligible subjects will be randomized to receive a single dose of TAK-041
as one 40 mg tablet administered orally after either at least 10-hours of overnight fast or 30 minutes after starting
ingestion of a high-fat, high-calorie breakfast. Blood samples will be collected over 96 hours post-dose to measure
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TAK-041 plasma concentrations, and subjects will return for a final follow-up visit approximately 2 weeks after Ela:.r
5.
Part 3: Study Schedule: Healthy Subjects,
Pretreatment Treatment Period
Screening Check-in Dosing and Safety and PK Follow up
Study Assessmenis Assessments (a)
Day -28 to -2 Day -1 Day 1 Days 1-3 Days 4-5 Study Day
19 (+2)
q--—————— Confinement (b) = =======-- 3

(a) The Follow-up Visit will occur 19 (+2) days post dose.
(b) Subjects will be released from confinement after Day 3 study assessments are complete.

Part 4 will consist of a 1-cohort, double-blind, weekly dosing design. Subjects with stable-schizophrenia will be
enrolled. One dose cohort is considered adequate to explore the pharmacologically aetivé exposure range in subjects
with stable schizophrenia. The cohort will be composed of 24 subjects where subjects'will be randomly assigned to
receive TAK-041 or placebo in a ratio of 2:1. Subjects will receive an initial loadirig dose of TAK-041 on Day 1
followed by a maintenance dose that will be half the initial dose on Days 8, 35-and 22 or will receive placebo on all
study dosing days. Part 4 may commence only after at least 21 days of safety; tolerability, and available PK data have
been collected at the equivalent dose cohort in healthy subjects in Part 2;

The dose level for Part 4 will be based on emerging safety/tolerability'and available PK data of the same dose in
healthy subjects from Part 2. The dose selected in Part 4 will not/@xceed the highest dose evaluated, deemed safe, and
well tolerated in Part 2. The proposed weekly maintenance dpse will have a predicted mean average concentration
during a dosing interval, at steady state (C,, <) below the Ci, s observed at the NOAEL dose of 30 mg/kg/day in the
male and female dogs from the 13-week toxicology study:

Subjects in Part 4 will be administered a single TAK-841 loading dose or placebo on Day 1 and weekly maintenance
doses on Days 8, 15 and 22. The single cohort af 24'subjects will be randomized with 16 active : 8 placebo.

Owerall, Part 4 of the study will consist of a S¢reening Visit (Days -35 to -3), a predose Check-in Day for all subjects
(Days -2) during which baseline assessments-will be conducted, Day -1 during which other baseline assessments will
be conducted, and 22 days of treatment-périod when all subjects will be dosed on Days 1, 8, 15, and 22 as well as
undergoing study-specific assessments, After 4 weeks of dosing, subjects will return for weekly follow-up
study-specific assessments until D@y '64 and study completion on Day 70.

In Part 4, subjects will be required to remain in the study unit from Day -2 to Day 3 (48 hours after the first dose) for
safety, PK, and all study assessments before discharge. Subjects will be required to return on Day 5 for a safety and PK
assessment. Subjects wilkreturn on Day 7 to obtain safety laboratory tests before receiving the second dose on Day 8.
Subjects will remain_ia the study unit from Day 7 to Day 10 (48 hours after the second dose). Subjects will return on
Day 14 to obtaingafety laboratory tests before receiving the third dose on Day 15. Subjects will remain in the study

unit from Day 14 to Day 17 (48 hours after the third dose). Subjects will return on Day 21 to obtain safety laboratory
tests before pegeiving the third dose on Day 22. Subjects will remain in the study unit from Day 21 to Day 24 (48 hours
after the fourth dose). After discharge on Day 24, subjects will return to the clinic for safety and PK weekly follow up
visits. Therfinal visit that completes the study will occur 12 to 16 days after the last safety and PK follow-up visit. The
schedule for Part 4 is shown below.

pre-selected times and (if applicable) at Early Termination.
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Part 4: Study Schedule: Subjects with Schizophrenia,

Final
Dose Final Follow-up Visit
Screening Check-in Administration (a, b, ¢) Discharge Visits (d) (e)
Day -35to -3 Day -2 Days 1, 8, 15, and 22 Day 24 Days 26, 29, 36, 43, Study
50, 57, 64 Completion

(a) Subjects will fast for at least 8 hours before dosing on Days 1, 8, 15, and 22. On all dosing days, subjects-Wwill be
allowed to eat 4 hours postdose.

(b) Dosing on Days 8, 15, and 22 will be predicated on the review of safety laboratory results frony'samples obtained
the day before (i.e., on Days 7, 14, and 21) and overall clinical status of the subjects.

(c) Subjects will be required to remain in the study unit from Day -2 to Day 3, Day 7 to Day 10,Bay*14 to Day 17, and
Day 21 to Day 24.

(d) The Follow-up PK and safety assessments will occur until 6 weeks after the last doseIFabnormal, clinically
significant findings are observed upon discharge, subjects may be brought back to the.stisdy unit for re-evaluation per
investigator's discretion.

(e) The Final/Study Completion Visit will occur 12 to 16 days after the last safety’and PK Follow-up

Study Objectives

Primary Objective:

To evaluate the safety and tolerability of TAK-041

! Following oral single and multiple doses in healthy subjects{Parts 1, 2 and 3).

! As add-on therapy to antipsychotics in subjects with stableischizophrenia (Part 4).

To assess the oral bioavailability of TAK—041 in healthy subjects administered as a 40 mg immediate release tablet
formulation in the fasted state compared to 40 mg oral’sbispension formulation in the fasted state. (Part 3)

To assess the effect of food on the pharmacokirietics of 40 mg immediate release tablet formulation of TAK-041 in
healthy subjects (Part 3).

Secondary Objective:
To evaluate the PK. of TAK-041

I Administered under fasting conditions following single and multiple oral doses in healthy subjects (Part 1 and 2).
! As add-on therapy to antipsychotics in subjects with stable schizophrenia (Part 4)

Exploratory Objectives:
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Subject Population: Male and female healthy subjects (Parts 1-3) and subjects with stable schizophrenia (Part 4)

aged 18 to 55 years, inclusive.

--\ -
|

Number of Subjects:

Estimated total: 114 subjects

Part 1: 40 healthy subjects in Cohorts 1to 5 (8 subjects per
cohort: 6 active, 2 placebo)

Part 2: 32 healthy subjects (8 subjects per cohort: 6 active:
2 placebo)

Part 3: 18 healthy subjects (9 fasted : 9 fed with a high-fat
and high-calorie meal)

Part 4: 24 subjects with stable schizophrenia (16 active: 8
placebo)

Number of Sites: _,\\ )

Estimated total: 1 site in the United States

\"’j\lL

Dose Level(s):

Part 1: Cohorts 1 to 5, single dose of 5 to up to 160 mg
TAK-041 or matching placebo

Part 2: Single loading doses of TAK-041 from 40 to 160
mg, and weekly maintenance doses of TAK-041 from 20 to
80 mg or matching placebo throughout.

Part 3: Single dose of 40 mg TAK-041 |

Part 4: Single loading doses of TAK-041, and weekly _{j
maintenance doses of TAK-041 or matched placebo O
throughout. The dose regimens of TAK-041 will be - </
determined based on emerging safetyhﬂla'amht{d@tﬁ and
available PK data from Part 2.

Route of Administration:
)
Oral O
>
s

>
s

7

Duration of Treatment: .\\,.-
Part 1: 1 day ﬂ;\u’: )
Part 2: ﬂnoeperweekfnrdwem
Part 3: 1 day c Q
Part 4: once per week for 4(@6‘(5

O

N

\

Period of Evaluation:

Part 1 Cohort 1: ~5 months
Part 1 Cohort 2: ~4 months
Part 1 Cohorts 3 to 5: 3 months
Part 2 All Cohorts: 4 months
Part 3: ~3 months

Part 4: 4 months

Main Criteria fﬁjhﬁlusiun:

For healthy subjects and subjects with schizophrenia: Adult men and women of non-childbearing potential who weigh
at least 45 kg (99 Ib) with a body mass index from 18 to 32 kg/m® for healthy subjects or 18 to 40.5 kg/m? for subjects
with schizephrenia, who are willing to comply with study restrictions described in the protocol.

Fc-vﬁ.ﬁj@cts with schizophrenia only: Male and female subjects with stable schizophrenia who are on a stable dose of
.'_a_ikani'lpsycmtic for at least 2 months as documented by medical history and assessed by site staff.

Main Criteria for Exclusion:

1‘! Subject has known hypersensitivity to any component of the formulation of TAK-041.

! For healthy subjects only: subject has evidence of current active cardiovascular, central nervous system,
hepatobiliary disease including history of biliary tree disorders, gallstones, history of endoscopic retrograde
cholangio pancreatography (ERCP), and/or cholecystectomy, hematopoietic disease, renal dysfunction,
metabolic or endocrine dysfunction, serious allergy, asthma, hypoxemia, hypertension, seizures, or allergic skin
rash. There is any finding in the wtljec:t'ﬁ medical history, physical examination, or safety laboratory test results

e
(/3 ._
S
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{including elevated alkaline phosphatase (ALI-"], elevated bilimibin, elevated y-glutamyl transferase (GGT),
elevated 5’-nucleotidase, or abnormal urine osmolality) that in the judgment of the principal investigator
represents a reasonable suspicion of a disease that would confraindicate taking TAK-041, or that might interfere
with the conduct of the study. This includes, but is not limited to, peptic ulcer disease, cholestasis seizure
disorders, and cardiac arrhythmias.

*  Subject has abnormal Screening or Check-in laboratory values (= ULN for the respective serum chemistries) of
alanine aminotransferase (ALT), aspartate aminotransferase (AST), total biliubin (TBILI), AT P, GGT,
5'mucleotidase and/or abnormal urine osmolality, confirmed upon repeat testing.

*  Subject has a sustained resting heart rate outside the range 40 to 100 beats per mimite (bpm), confirmed on repeat
testing within a maximum of 30 minutes at Screening or Check-in.

# Iffemale, the subject is of childbearing potential (eg, premenopausal, not sterilized).

# Ifmale, the subject intends to donate sperm during the course of this study or within 145 days (ie, 90 days after 5
half-lives) of the last dose of study dmg.

#  The subject is considered by the investigator to be at imminent risk of suicide or injury to self, others, or property,
or subjects who within the past year prior to Screening have attempted suicide: Subjects who have positive
answers on item 4 or 5 on the C-55ES (based on the past year) prior to randomization are excluded.

® The subject has a clinically significant history of head injury or trauma associated with loss of consciousness for =
15 minutes.

Main Criteria for Evaluation and Analyses:

A primary endpoint for all parts of this study 1s the composite of safety variables to determine the safety and
tolerability of single and mmltiple oral doses of TAK-041 aswell as dose limiting effects of TAK-041. The following
safety parameters will be analyzed for each of the study parts as the number and percentage of subjects who:

= FExperience at least 1 treatment-emergent adverse event (TEAFE).

# Discontinue due to an adverse event (AFE).

#  Meet the markedly abnormal criteria for safety laboratory tests at least once postdose.

*  Meet the markedly abnormal criteria for vital sign measurements at least once postdose.

#  Meet the markedly abnormal criteria for 12-lead electrocardiogram (ECG) parameters at least once postdose.

# FExperience clinically significant abnormal changes in continuous 12-lead ECG measurements at least once
postdose (Part 1, 2 and 4 oaly).

The primary endpoints also include the TAK-041 plasma PE parameters for Part 3, maximum observed concentration
{Cuax) and area under the-plasma concentration-time curve (AUC) from time 0 to 96 hours.

The secondary endpeints for this study consist of standard PE variables to determine drg exposure at each dose in
each of the Parts 1. 2, 3 and 4:

*  (Cpy maximum observed plasma concentration (Parts 1.2, and 4 only).

o foae timle to Con

*  AUC,4 area under the plasma concentration-time curve from time 0 to 24 hours.

o AUCg4 area under the plasma concentration-time curve from fime 0 to 96 hours. (Part 1, 2 and 4 only)

s AUC),. area under the plasma concentration-time curve from time () to the time of the last quantifiable
concentration.

»  AUC.: area under the plasma concentration-time curve from time ( extrapolated to infinity (Part 1 only).

AUC, area under the plasma concentration-time curve during a dosing interval, where tau (1) is the length of the
dosing interval (Part 2 and Part 4 only).
* {5, terminal disposition phase half-life.
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Statistical Considerations:

Pharmacokinetics: Concentrations of FAK-041 in plasma will be summarized by dose over each scheduled sampling
time using descriptive statistics for eath study part. Amount of TAK-041 excreted in urine will be summarized by dose
over each scheduled sampling inténral using descriptive statistics for each study part. Individual PK data will be
presented in a data listing. PK parameters of TAK-041 will be summarized by dose using descriptive statistics for each
study part. Dose proportionality will be assessed graphically (dose-normalized Cp, and AUC versus dose) in Part 1
and Part 2. To assess dose.proportionality of single dosing (Part 1), a power model will be used. The model will
include the natural log-transformed AUC and Cp, as response variables and the natural log-transformed dose
[In(dose)] as a contindous covariate. Dose proportionality will be assessed using the point estimates and the 90%
confidence interval of the slopes. For Part 2, dose proportionality will be assessed using an analysis of variance
(ANOWVA) model separately for dose-normalized AUC and Cyy, on Day 22. Treatment, as a categorical variable, will
be a fixed(gffect. The dose-normalized parameters will be natural log-transformed prior to the analysis. All treatment
differences and corresponding two-sided 90% Cls will be extracted from the model and back-transformed as the ratios
onthe original scale.

The effect of food on TAK-041 exposure will be evaluated in Part 3 using an ANOW A on the natural log-transformed
TAK-041 Cmax and AUCY6 with regimen (high-fat vs. fasted) as a fixed effect. The LS mean difference between
regimens and the corresponding two-sided 90% CI will be extracted from the model, back-transformed, and expressed
as central value ratios of TAK-041 exposure after the high-fat meal versus the fasted state. The relative bioavailability
of TAK-041 administered as a 40 mg immediate release tablet formulation compared to the 40 mg oral suspension
formulation in the fasted state will also be assessed using an ANOWA model. Subjects administered the 40 mg oral
suspension in Part 1 and Part 2 (Day 1 data only) will be pooled together and treated as the reference regimen for this
analysis; subjects treated with the TAK-041 40 mg tablet formulation under the fasted condition in Part 3 will be the
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test regimen. 1he ANOVA will be performed on the natural log-transformed Day 1 1 AK-041 Cmax and AUC96 with
regimen as a fixed effect. The LS mean difference between regimens and the corresponding two-sided 90% C1 will be
extracted from the model, back-transformed, and expressed as central value ratios.

Safety: Safety data will be presented by TAK-041 dose and placebo for Part 1, Part 2, and Part 4 and by regimen
(fasted or fed) for Part 3. In each part, all placebo subjects will be pooled into one group in the summaries. TEAEs-will
be summarized by placebo, each TAK-041 dose level, and TAK-041 overall for each study part. Clinical laboratory
variables, vital signs, and ECG parameters will be summarized with descriptive statistics for baseline, postdose, and
change from baseline to postdose values by dose. The number and percentage of subjects with postdose¥alies
meeting Takeda's criteria for markedly abnormal values for clinical laboratory variables, vital signs, and ECG
parameters will be presented by treatment.

12-lead ECG parameters will be extracted in triplicates. The average of the 3 values at each time point will be
calculated and used for all statistical analyses and summaries. Uncomrected and corrected QT imtervals, PR, and QRS
intervals and heart rate, as well as their changes from baseline will be summarized at each.Scheduled time point.
Statistical analyses will be performed to evaluate the relationship between change from baseline in certain ECG
parameters and the exposure to TAK-041.

Meurological assessments will be judged normal, abnormal, clinically significant or'not clinically significant. Physical
examination findings will be presented in data listings.

Sample Size Justification: The sample size of 8 subjects per cohart{6 active: 2 placebo) in Part 1 Cohorts 1-5 and
Part 2 Cohorts 1-4 is chosen based upon precedents of other first<in-human trials rather than a formal assessment of
statistical powver.

The sample size of 18 subjects (9 per regimen) in Part 3 was chosen to provide adequate precision of the estimated
food effect on TAK-041 exposure, assuming at least 16 subjects complete the study. Assuming a coefficient of
variation (%) for the Cqw of TAK-041 of 13.8%, a-2<Sided 90% confidence interval for the difference in
log-transformed C a3 between fed and fasted will extend no more than 0.13 from the observed mean difference. As an
example, if the observed ratio between the tio tegimens is 1.5, representing a 50% increase in exposure due to food,
then the confidence interval for the true ratioawill extend from 1.32 to 1.71.
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3.0 STUDY REFERENCE INFORMATION \565

S
3.1  Study-Related Responsibilities &y
The sponsor will perform all study-related activities with the exception of those identified in 1@6\

Study-Related Responsibilities template. The identified vendors in the template for specifi
study-related activities will perform these activities in full or in partnership with the sp%n@r

3.2  Principal Investigator Q"\db
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3.3 List of Abbreviations

Term Definition

5-HT;¢ 5-hydroxytryptamine subtype 2c

AE adverse event

AE, total amount of drug excreted in urine from time 0 to time t

ALT alanine aminotransferase

AST aspartate aminotransferase

A-to-B apical-to-basolateral

AUC area under the plasma concentration-time curve

AUC, area under the plasma concentration-time curve from time 0 to'24 hours
AUCq area under the plasma concentration-time curve from time 0'to 96 hours
AUC, area under the plasma concentration-time curve from time™0 to infinity.
AUC area under the plasma concentration-time curve from.fime 0 to the time of the last

quantifiable concentration
area under the plasma concentration-time curve-during a dosing interval, where tau (1) is

the Ienih of the dosin i interval
i mass index

basolateral-to-apical

C-55RS Columbia-Suicide,Severity Rating Scale
C max maximum ob&eérired plasma concentration
CNS central nefwous system

CRO contractresearch organization

Cs clinieally significant

CSR clinical study report

CvV cardiovascular

CYP cytochrome P-450

DiLl drug-induced liver injury

DLT dose-limiting toxicity

DNA deoxyribonucleic acid

EC{,u half-maximal response

electrocardiogram

electronic case reiurt form

eGFR estimated glomerular filtration rate
ERCP endoscopic retrograde cholanigo pancreatography
FDA Food and Drug Administration

Fe fraction of drug excreted in urine
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Term Definition
FIH first-in-human
FSH follicle-stimulating hormone ~&
GCP Good Clinical Practice O
GGT y-glutamyl transferase &“Z"
GLP Good Laboratory Practice \(Z.-
GPCR G-protein-coupled receptor #,T}HJ
GPR1349 G-protein-coupled receptor 139 J
HBsAg hepatitis B surface antigen
hCG human chorionic gonadotropin
HCV hepatitis C virus
HED human equivalent dose
hERG human ether-a-go-go-related gene
HIV human immunodeficiency virus
1B Investigator's Brochure
ICsq 50% inhibitory concentration
ICH International Conference on Harmoni
INR international normalized ratio
IRB institutional review board
v intravenous
K, inhibition constant
LFT liver function test
MedDRA Medical chtmna‘j&r Regulatory Activities
MINI Mini Irltemauﬂu\ﬂ Meuropsychiatric Interview
MRD mumplmsihg dose
mRMNA mes RNA
NCS rruﬂ;b\ﬁlcally significant
MNOAEL \0-observed-adverse-effect level
NOEL BA nu-nbsa’ued—eﬂect level
PANSS 'Q\ Positive and Megative Syndrome Scale
Papp . << apparent permeability coefficient
PD ,i‘}i\ L pharmacodynamic(s)
P-gp ) P-glycoprotein
a pharmacokinetic(s)
\\ per os, oral
kZ\\* ‘POC proof of concept
OQ Paly (1:C) polyinosinic:olycytidylic acid
Q\ PTE pretreatment event
ap once daily
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Term Definition

QTc corrected OT interval

QTcB QT interval with Bazett correction method

OTcF QT interval with Fridericia correction method

RBC red blood cell

RNA ribonucleic acid

SAE serious adverse event

SAP statistical analysis plan

SERT serotonin transporter

SRD single-rising dose

SUSAR suspected unexpected serious adverse reaction

tie: terminal disposition phase half-life

TEAE treatment-emergent adverse event

toma time to maximum plasma concentration
ULN upper limit of normal

WVAS visual analogue scale

WEBC white blood cell

WHO World Health Organization

3.4  Corporate ldentification

TDC Asia Takeda Development Center Asia, Pte Ltd

TDC Europe Takeda Deévelopment Centre Europe Litd.

TDC Americas Takedd Development Center Americas, Inc.
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4.0 INTRODUCTION

4.1  Background

TAK-041 15 an orally available, small molecule G-protemn-coupled receptor 139 (GPR139) agonist
that dose-dependently improves social interaction m ammal models of social deficit and has the
potential for the treatment of schizophrema, particularly negative symptoms, and disorders
associated with social and cognitive dysfunction

GPR139 15 a novel class A orphan receptor that 1s expressed nearly exclusively m-the central
nervous system (CNS). Human GPR139 is expressed in the putamen, caudate nuelei,
entopeduncular nucle1, olfactory bulbs, hypothalamic nucle1, substantia nigra, cerebellar nucles,
vestibular nuclei and habenular nucler, where 1t 1s predominantly expressed m Synaptotagmin 6
positive neurons of the medial habenula [1,2]. The habenula 1s a key brain structure involved in
specific aspects of social and cognitive behavior that 1s dysfunctional in schizophrenia and other
psychiatric disorders.

In a series of assays, characterization of TAK-041 as an agomst for GPR139 demonstrated the
ability of TAK-041 to stimulate extracellular calcium enfry into Chinese hamster ovary cells
expressing the recombinant mouse, rat, dog, and human receptor at a concentration producing a
half-maximal response (ECsg) of 98 to 102 nM, 88 to 132 nM, 25 oM, and 23 to 36 nM,
respectively. Moreover, the predicted downstreani modulation of mositol phosphate (IP1) turnover
was observed m the human receptor at an ECsp 0f 422 to 461 nM. Binding affinity to the
recombinant dog and human receptor exhibited an inhibition dissociation constant (K;) of 229 nM
and 117 to 301 nM, respectively.

TAK-041 selectivity was evaluated against a panel of 78 enzymes, receptors, and transporters that
are functionally relevant to the CNS circuitry of GPR139 using enzyme and binding assays.
TAK-041 did not show any activity against most of the proteins tested with the exception of
5-hydroxytryptamine subtype 2c (5-HT>c) and serotonin transporter (SERT). Imitial evaluation
showed inhibition at 95% and 68% of 5-HT>c and SERT, respectively, at 10 uM of TAK-041.
However, only SERT inlibition was confirmed in follow-up experiments. TAK-041 mhibited
SERT with a 50% inhibitory concentration (ICsg) of 2.29 uM. The results of these studies indicate
that TAK-041.1s'a'potent and selective agomist of GPR139.

While in vitro-studies used cell-based assays and membranes prepared from cells expressing
GPR139.m vivo studies examining both molecular and behavioral consequences of receptor
activation were used to assess the ability of TAK-041 treatment to improve social mteraction
defieits and cognitive dystfunction, which are associated with psychiatric disorders such as
schizophrenia. In vivo studies evaluating the molecular effects of TAK-041 demonstrated that
c-fos, an immediate early gene that 1s downstream of GPR139 activation, levels were elevated in a
time- and dose-dependent manner after TAK-041 adnumistration. As early as 1 hour after a single
0.3-mg/kg dose, there was an observable, significant (p<<0.05) mecrease m c-fos immunoreactivity
mn this region of the brain. Moreover, the c-fos elevation in the medial habenula of treated mice
persisted with subchronic administration of TAK-041. These studies suggest that

TAK-041 excites the medial habenula.
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Behavioral responses were examined in 2 different mouse models exhibiting social interaction
deficits: the Balb/c model and the polyinosinic:polyeytidylic acid (poly [I1:C]) model In both
models, 0.1 mg/kg TAK-041, dosed either acutely or subchronically (15 days of treatment),
mitigated the social deficits that were either naturally occurring (Balb/c) or pharmacologically
evoked by the mmflammatory stimulus (poly [I/'C]). Moreover, haloperidol a dopamine D2 receptor
antagomist, did not provide therapeutic benefit as a stand-alone treatment in the poly (I:C)model
and did not abrogate the efficacy associated with TAK-041. Furthermore, the cognitive/ deficits
associated with subchronic phencyclidine (PCP) treatment in a rat set shufting task were
significantly attenuated by mncreasing doses of TAK-041 from 0.3 to 3 mg/'kg with 4 hours of
pretreatment. This result compared favorably to risperidone, a second generatien antipsychotic
treatment. Accordingly, the available experimental evidence supports the use of TAK-041, a
GPR139 agonist, as a potential treatment for the negative symptoms (including amotivation,
anhedoma, and asociality) and cognitive impairment associated with sehizophrema, a debilitating
disorder with high unmet medical need.

The PK properties of TAK-041 have been characterized in vitro,and m Sprague-Dawley rats and
beagle dogs after oral (PO) or intravenous (IV) administration: Pharmacokinetic evaluations were
conducted 1n rats and dogs because these were the majorspecies used in the toxicology program.

TAK-041 was absorbed after PO adnunistration to rats-and dogs, with peak plasma concentrations
generally occurring within 4 to 8 hours postdose mirats and 0.5 to 2 hours postdose in dogs. The
plasma clearance of TAK-041 was low 1n rats and moderate to high m dogs (~4 and

~11 mL/min/kg, respectively). The terminal elimination half-life (t;2) of TAK-041 after PO
admimistration was 1.5 to 2.8 hours in dogs, and undefined m rats because of a poorly defined
terminal phase observed in this species; The oral bioavailability of TAK-041 was high (90.8% to
94 2% 1n rats; i dogs, the dose-nommalized PO exposures were greater than observed after IV
dosing, resulting in reported bioavailability up to 100% or greater. Absorption was not likely
modulated by P-glycoprotein(P-gp), because TAK-041 had a low P-gp efflux ratio (0.4), as
demonstrated in LLC-PK1-MDR1 cells, indicating that TAK-041 15 not likely a substrate for P-gp.
TAK-041 (1 and 10 pM).plasma protein binding was 95.9%, 95 4 to 96.5%, 96.8 to 97.3%, 95.3 to
95.4%, and 96.8 to 97.1% 1n plasma from mice (tested at 10 uM only), rats, dogs, monkeys, and
humans, respectively. Red blood cell: plasma ratios of TAK-041 at 0.1, 1, and 10 uM were
approximately 0.8, 0.8, and 1.1 mn rats; 0.4, 0.4, and 1.0 in dogs; and 0.7, 0.6, and 0.8 1n humans,
respectively, TAK-041 showed no inlibitory effect on the Bile Salt Export Pump transporter in rat
and human vesicles up to 200 uM and a moderate inlubitory effect in dog vesicles (IC50 ~ 72 uM).

In vitro metabolism studies with hepatic microsomes and hepatocytes from human donors showed
trace amounts of a few metabolites including oxidative N-dealkylation to form an amide
metabolite and oxidations at the oxobenzotriazine moiety to form positional 1someric structures.
Subsequent glucuronidation of these oxidative 1someric structures yielded their corresponding
glucuromide conjugate metabolites. In addition to these metabolites, a glitathione conjugate of
TAK-041 and one of its downstream metabolites, a cysteine conjugate, were also detected in rat
and dog hepatocytes. No human-specific metabolites were observed. An evaluation of the
cytochrome P-450 enzymes (CYPs) responsible for the metabolism of TAK-041 has not yet been
conducted. Glutathione-adduct-derived thiol metabolites through the p-lyase pathway 1s
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significant in dog (higher rate of metabolism and lack of N-acetylation detoxification pathway).
Preliminary human in vitro and in vivo data suggest similar metabolic pathways but to a much
lesser extent. The formation of N-acetylcysteine conjugate was observed mn human as evident of
N-acetylation detoxification pathway. In rat, however, glucuronidation pathway seems to be
predomuinant.

An assessment of cytochrome P-450 enzyme (CYP) induction was conducted in cultured himan
hepatocytes, and induction of CYP2B6 and CYP3A4 messenger RNA (mRNA) was observed.
Treatment of cultured human hepatocytes with up to 10 M TAK-041 had little or ne'effect on
CYP1A2 mRNA levels, while treatment with up to 10 pM TAK-041 caused
concentration-dependent increases of >2.0-fold and >20% of the positive control in CYP2B6 and
CYP3A4 mRNA levels, respectively, i all cultures tested. Thus, TAK-041 was a nuld inducer of
CYP2B6 and CYP3A4 mRNA in vitro and CYP induction based DDI potential 1s considered low.
TAK-041 showed no reversible inhibition of CYP3A4/5 activities at concentrations ranging up to
100 pM with an IC50 = 100 pM. In the CYP3A4/5 time-dependent-inactrvation (TDI) study, the
percentage of activity remaming in samples preincubated with TAK-041 showed no time-,
concentration-, or NADPH-dependent CYP3A4/5 loss of activity. These data suggest that
potential reversible inlibition and TDI of CYP3A4/5 by TAK-041 are unlikely.

Urinary excretion of TAK-041 was investigated in dogs after a single IV dose. After IV
admimistration to 3 dogs, TAK-041 was detectable mn dog urine, but at low levels. The amount of
TAK-041 excreted unchanged into dog urine within 24 hours ranged from approximately 0.009%
to 0.0157% with mean recovery of 0.0135% of the given dose.

A comprehensive series of nonclinical safety studies (Good Laboratory Practices [GLP]) have
been conducted with TAK-041 to support early human studies including hERG,
electrocardiography in dogs, respiratory and CNS in rats, genetic toxicity studies (Ames, in vitro
micronucleus, i vivo micronucleus), and in vitro phototoxicity. An effect of TAK-041 was first
observed at 1 pM in the human ether-a-go-go—related gene (hERG) assay (ICso =3 pM); however,
no changes in ECG parameters were observed in the in vivo dog cardiovascular (CV) or 4-week
repeat-dose toxicity study at 125 mg/kg In the dog C'V study, an increase in systolic blood
pressure (10%) resulting in increases m mean arterial and pulse pressures without any associated
changes in heart rate at 0.5 to 6.25 hours postdose at 125 mg/kg was observed. A dimimished trend
not of biological significance occurred at 15 mg/kg with no effect observed at 5 mg/kg. In addition,
daily repeat-dose toxicity studies of 4-week and 13-week duration have been conducted in rats and
dogs. The oral dose levels in the 4-week toxicity study in rats were 5, 30, and 200 mg/kg/day
(males)-and 3, 10, and 200 mg/kg/day (females). In the 13-week repeat-dose toxicity study in rats,
the oral dose levels were 10, 40 and 200 mg/kg/day in males and 2, 10, and 200 mg/kg/day n
females. In the 4- and 13-week toxicity studies in dogs, dosages were 5, 15, 50, and 125 mg'kg/day
for the 4-week study and 15, 30 and 60 mg/kg/day in the 13-week study. The
no-observed-adverse-effect level (NOAEL) in the rat toxicity studies was the maximum feasible
dose of 200 mg/kg/day. The NOAEL 1n the dog toxicity studies was 15 mg/kg/day in males and
50 mg/kg/day i females for the 4-week study. The NOAEL was 30 mg/kg/day for both males and
females in the 13-week dog toxucity study, because of morbidity attributed to hepatic cholestasis
and renal tubule degeneration considered secondary to hepatic changes at 60 mg/kg/day, which led
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to euthanasia of 2 dogs at Day 85. These animals have elevated ALT, AST, bile acids, BUN,
creatimne, GGT, PHOS, and TBILI before euthanasia, and increases in ALP and CHOL as early as
Day 14. This finding was momnitorable, based on plasma chenustry changes at all dose levels and as
early as Day 14 in the high dose group, which preceded clinical signs. After a 4-week
treatment-free period, there was no evidence of recovery of biliary hyperplasia, nmlti-nucleated
cells, or mixed cell infiltrate and single cell hepatic necrosis; however, elevations in plasma
chemistry values were largely reversible (trending down of elevated liver function testsat all dose
levels mn the recovery group dogs).

Due to this finding of cholestatic liver injury being momtorable, partially reversible, and observed
in dogs but not rats, the selected doses are projected to result in plasma exposuues of

TAK-041 below those associated with the NOAEL 1n the dog 13-week taxicology study. Further
information from the nonclimical studies, summarized above, can be found in the current
Investigator’s Brochure. Overall, the nonchinical PK and safety package summarized herein
provide support for the clinical evaluation of TAK-041.

4.2  Rationale for the Proposed Study

The nonclinical pharmacology and toxicity data support-the proposed study in healthy subjects,
which will be the first TAK-041 study in humans. This'study will evaluate the safety, tolerability,
and PK of TAK-041 following single or multiple oral dose administrations in male and female
healthy subjects (Part 1 and Part 2) and as add-aon therapy to antipsychotics in subjects with stable
schizophrema (Part 4). In addition, an immediate release tablet formulation for TAK-041 was
recently developed. Part 3 of this study 15 designed to assess the oral bioavailability of TAK-041 1n
healthy subjects adnunistered as a 40 mg tablet formulation relative to the 40 mg oral suspension
formmlation in the fasted state, and to-assess the effect of a high-fat, high-calorie meal on the
pharmacokinetics of a single dose of the 40 mg tablet formulation of TAK-041.

Part 1 Cohorts 1 and 2, which have already been completed, participated in a 2-period, alternating
panel, double-blind design to evaluate single-rising doses of TAK-041 or matched placebo with a
washout period of at least 7 days between treatment periods. Following single oral dose
admimistrations of TAK-041 over the dose range of 5 to 40 mg under fasted conditions,

TAK-041 was rapidly absorbed with a median ty., 0f 1 to 2 hours. Elinination of TAK-041 from
plasma was slow (mean t;» approximately 11 days). Area under the plasma concentration-time
curve from fime 0 to 24 hours (AUC,4) increased approximately dose proportionally from

1660 ng*hr/mL at 5 mg to 11952 ng*hr/mL at 40 mg. Over this dose range, maximum observed
plasma concentration (Cpa:) increased from 140 to 747 ng/mL. The following study safety
information 1s preliminary and based on blinded adverse event data reported by the investigator
and blinded safety endpoint data in study TAK-041-1001. Although not expected, these data are
subject to change upon finalization following study monitoring, source data verification, and
discrepancy query management prior to database lock. Preliminary results indicate that smgle
doses of 5, 10, 20, and 40 mg TAK-041 are well tolerated and safe. Seven AEs were observed in
this study, chest pam from acid reflux, deja vu, epistaxis, and fatigue in one subject, tiredness, and
upper resprratory infection in one subject, and contact dermatitis from ECG leads in one subject;
all seven AEs were mild, were judged by the investigator to be not related to the study drug, and
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resolved without treatment. There were no serious AEs or severe AEs. There were no clinically
meaningful abnormalities in safety laboratory results (including ALP, AST, ALT, GGT, and
TBILI) and no clinically significant abnormalities in physical examination, vital signs, or ECG
results were reported for the 16 subjects who received 5 to 40 mg doses of TAK-041 or matching
placebo in TAK 041 1001 Cohorts 1 and 2.

Based on the preliminary results from these first 2 cohorts (Cohorts 1 to 2) and due to the
unexpected observation of approximately 11 day t1z of TAK-041, healthy subjects infPart 1
Cohorts 3 to 5 and Part 2 Cohorts 1 onwards will participate in a sequential panel double-blind
design to evaluate single-rising doses (Part 1) or multiple-rising doses (Part 2) of TAK-041. This is
a double-blind study; therefore, the subject, the trial site personnel, and the Spohsor staff who are
involved in the treatment or clinical evaluation are blinded to treatment or-iftervention. Certain
Sponsor staff not directly involved with the treatment or evaluation maybe unblinded to the
treatment or intervention.

For the evaluation of the effect of food on the TAK-041 immediate release tablet formulation,
since PD or efficacy will not be evaluated, no control group will be used and therefore, an
open-label study design will be utilized. A parallel design.isSelected due to the prolonged ti;z (~11
days) of TAK-041. In accordance to the regulatory guidahce on the bioavailability[3] and
bioequivalence assessment for drugs with long t1z, @ 96-hour PK sampling period is considered
adequate to ensure completion of gastrointestinal transit and absorption of TAK-041 after oral
administration. Since 96 hours postdose is a common sampling time point in Study
TAK-041-1001, along with Crax, the PK parameter AUCgs can be used to assess the relative
bioavailability between the oral suspension'formulation and the oral tablet formulation. Based on
the preliminary PK analysis, AUCqs; wagapproximately 23% of AUC.. following a single 20 or 40
mg dose of TAK-041 via oral suspension, and the corresponding intersubject variability for AUCgs
ranged from 9.1% to 26.8%.
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5.0 STUDY OBJECTIVES AND ENDPOINTS
5.1  Study Objectives

5.1.1 Primary Objectives

To evaluate the safety and tolerability of TAK-041

I Following oral single and multiple doses in healthy subjects (Parts 1, 2, and 3).

I As add-on therapy to antipsychotics in subjects with stable schizophrenia (Pafp4).

To assess the oral bioavailability in healthy subjects of TAK-041 administered‘as a 40 mg
immediate release tablet formulation in the fasted state compared to 40 mg-oral suspension
formulation in the fasted state (Part 3).

To assess the effect of food on the pharmacokinetics of 40 mg immediate release tablet
formulation of TAK—041 in healthy subjects (Part 3).

5.1.2  Secondary Objective
To evaluate the PK of TAK-041

I Administered under fasting conditions following oral single and multiple doses in healthy
subjects (Parts 1 and 2).

I As add-on therapy to antipsychotics in-$tbjects with stable schizophrenia (Part 4).

5.1.3  Exploratory Objectives
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5.2  Endpoints for Part 1 and Part 2 and Part 3 (Healthy Subjects) and Part 4 (Subjects
with Schizophrenia)
5.2.1 Primary Endpoints

The primary endpoint for all parts of this study is the composite of safety variables {o’determine
the safety and tolerability of oral single and multiple doses of TAK-041 as well as.dose-limiting
effects of TAK-041. The following safety parameters will be analyzed for eack)6f the study parts
as the number and percentage of subjects who:

I Experience at least 1 treatment-emergent adverse event (TEAE).

I Discontinue due to an adverse event (AE).

I Meet the markedly abnormal criteria for safety laboratorytests at least once postdose.

I Meet the markedly abnormal criteria for vital sign measdrements at least once postdose.
I Meet the markedly abnormal criteria for 12-lead ECG parameters at least once postdose.

I Experience clinically significant abnormal changes in continuous 12-lead ECG measurements
at least once postdose (except Part 3).

The primary endpoints also include the TAK-041 plasma PK parameters for Part 3, maximum

observed concentration (Cray) and areapinder the plasma concentration-time curve from time 0 to
96 hours (AUCgg).

5.22  Secondary Endpoints

The secondary endpoints gonsist of standard PK variables to determine drug exposure at each dose
in each of the study parts. The following PK parameters for TAK-041 will be analyzed as
secondary endpoints:

I Cax: maxim(m observed plasma concentration (Parts 1,2 and 4 only).
I tqay: timeto Chay.
I AUC34: area under the plasma concentration-time curve from time 0 to 24 hours.

| “AUCqg: area under the plasma concentration-time curve from time 0 to 96 hours (Parts 1, 2 and
4 only).

' AUC)s:: area under the plasma concentration-time curve from time 0 to the time of the last
quantifiable concentration.

I AUC..: area under the plasma concentration-time curve from time 0 to infinity (Part 1 only).

I AUC,: area under the plasma concentration-time curve during a dosing interval, where tau (1)
is the length of the dosing interval (Parts 2 and 4 only).
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5.23 Exploratory Endpoints

tiz:: terminal disposition phase half-life.
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6.0 STUDY DESIGN AND DESCRIPTION

6.1  Study Design

This is a phase 1, first-in-human (FIH), randomized, placebo-controlled, double-blind study to
evaluate the safety, tolerability, and PK of TAK-041. This study design in this amendment reflects
a modification of the original design, due to the longer than expected half-life of TAK-041
observed after the single-dose administration of the compound to healthy subjects in the-first

2 cohorts. The study is composed of 4 parts: Part 1 is a single-rising dose [SRD] study in healthy
subjects, with an alternating panel design (Cohorts 1 and 2) and a sequential panel'design (Cohorts
3 to 5), Part 2 is a multiple-rising dose [MRD], sequential panel design in healfhy subjects
(Cohorts 1 to 4), Part 3 is a randomized, open-label single-dose, parallel design to evaluate the
relative bioavailability and food effect on the PK of the TAK-041 immediate release tablet
formulation in healthy subjects, Part 4 is a single dose cohort in subjects"with stable schizophrenia.
For Part 1, Cohorts 1 and 2, dose escalation and subsequent dose levels will be determined
following a full blinded review of all available safety, tolerability, and PK data from the previous
dose level. For Part 1, Cohorts 3 to 5, and all cohorts in Part 2;:dose escalation and subsequent dose
levels will be based on a sponsor review of at least 21 daysof safety, tolerability, and available PK
data from the previous dose levels. For Part 3, the subjgets will receive a single 40 mg dose of the
tablet formulation of TAK-041 (1x 40 mg tablet) based on safety/tolerability of the same dose in
healthy subjects from Part 1 and Part 2. For Part4,'the dose selected will not exceed the highest
dose evaluated, deemed safe, and well tolerated in Part 2. The proposed weekly maintenance dose
will have a predicted mean average concentration during a dosing interval, at steady state (Cav,ss)
below the Cav,ss observed at the NOAEL dose of 30 mg/kg/day in the male and female dogs from
the 13-week toxicology study

Approximately equal numbers of-thale and female subjects will be enrolled at each dose level.
TAK-041 and matching placelia'will be administered as an oral suspension in Parts 1, 2, and 4 and
as an immediate-release tablét formulation in Part 3.

6.1.1 Part 1 Single-Rising Dose: Healthy Subjects

Part 1 will have 5 cohorts to evaluate dose escalation. Cohorts 1 to 5 will have 8 subjects per cohort
(6 active: 2 placebo). Cohorts 1 and 2 will participate in a 2-period, alternating-panel, double-blind
study design to evaluate single-rising doses of TAK-041(5, 10, 20, and 40 mg) or matched placebo
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with a washout period of at least 7 days between treatment periods (Table 6.a). As of Amendment
04, after review of the data from these initial cohorts, Cohorts 3, 4, and 5 will participate in a
sequential-panel, double-blind study design to evaluate single-rising doses of TAK-041 or
matched placebo. This is a double-blind study; therefore, the subject, the trial site personnel, and
the Sponsor staff who are involved in the treatment or clinical evaluation are blinded to treatmient
or intervention. Certain Sponsor staff not directly involved with the treatment or evaluatipgrmaybe
unblinded to the treatment or intervention. The planned dose levels of TAK-041 to be gvaluated in
Cohorts 3, 4, 5 are 80, 120, and 160 mg, respectively (Table 6.a). Although planned; all'subsequent
doses after the dose of 80 mg for Cohort 3 will be determined based on the emerging safety,
tolerability, and PK data from the preceding cohorts.

As this is an FIH study, a sentinel group will be used for Part 1 Cohort 1Refiod 1 (with the initial
2 subjects receiving either active drug or placebo [1:1]) to ensure adequate safety and tolerability
prior to dosing TAK-041 to the remaining subjects in this cohort. In.Part 1 Cohort 1 Period 1, the
remaining 6 subjects will be dosed following a review of 24-houp-pastdose safety and tolerability
data and will only occur following agreement between the investigator and Takeda. The dose
administered for subsequent cohorts will be based on a minimum of 21 days of emerging safety,
tolerability, and available PK data from the previous cohonts (see schematic of study design
below). The highest planned dose is predicted to have€imsx and AUC24 values below the
corresponding exposure observed at the NOAEL dpse of 30 mg/kg/day in the male and female
dogs from the 13-week toxicology study. Sentin€l.dosing may be used for additional cohorts if
determined to be necessary based on the emerging safety, tolerability, and available PK data from
the preceding cohorts.

Bond-Lader visual analgdg scales will be performed in Part 1, Day -1, Day 1at 1, 3, 8, and 24 hours
postdose, Day 5, and{if applicable) and at Early Termination.

A schematic of thé Part 1 study design is shown in Table 6.a.
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Table 6.a Part 1: Study Design

Number of Washout Period
Part 1 (SRD) Subjects Period 1 (a) (at least 7 days) Period 2 (b)

Cohort 1 (n=8), 6 TAK-0415mg TAK-04120mg

fasted 2 Placebo Placebo
Cohort 2 (n=8), 6 TAK-041 10 mg TAK-04140'mg

fasted 2 Placebo Placebo
Cohort 3 (n=8), 6 TAK-041 80 mg W

fasted 2 Placebo Q’Q
Cohort 4 (n=8), 6 TAK-041 120 mg qu}

fasted 2 Placebo ,Q’\\
Cohort 5 (n=8), 6 TAK-041 160 mg &0

fasted 2 Placebo X

O

(a) Doses planned to be administered range from 5 to up to 160 mg. The actual'doses administered after 80 mg will be
based on emerging safety, tolerability, and PK data from the previous cohorts and may vary from the actual doses
shown in the table above.

(b) Subjects will fast for at least 8 hours before dosing on Day 1.

Overall, Part 1 of the study will consist of a Screering Visit (Days -21 to -2), a predose Check-in
Day for all subjects (Day -1) during which baseline assessments will be conducted, and a single
oral dose administration (Day 1) when all subjécts will undergo study-specific assessments. The
total confinement period for each subject will be 5 days.

Subjects from Part 1 Cohorts 1 and Zibveach period will be required to remain in the study unit for
at least 96 hours after dosing for safety, PK, and all study assessments before discharge. For
subjects from Part 1 Cohorts 1.and 2 Period 2, the weekly follow-up safety and PK on-site visits
will occur starting from 7 days-after last dose administration until TAK-041 is not quantifiable in
plasma. All subjects in thé.cohorts will be brought back in order to maintain the blind. Subjects
from Part 1 Cohorts 3 t6.5 will be required to remain in the study unit for 96 hours after dosing. For
subjects from Part Gohorts 3 to 5, the weekly follow-up safety and PK on-site visits will occur
starting from Day8 until 6 weeks after the dose. For subjects from Part 1 Cohorts 1 to 5, a final
visit that completes the study will occur 12 to 16 days after the last weekly safety and PK
Follow-up visit. The schedule for Part 1 is shown below.
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Table 6.b Part 1 Cohorts 1 to 2: Study Schedule for Each Period (Healthy Subjects)

Dosing (a) Weekly
Safety and PK  Safety and PK Follow-up
Screening Check-in Assessments  Assessments Discharge Visits (b)  Final Visit (c)
Days -21to -2 Day-1 Day 1 Days 2-5 Day 5 TBD (b) Study

Completion

(@) Subjects will fast for at least 8 hours before dosing on Day 1.

{b) Subjects will return to the site for weekly safety and PK Follow-up Visits, starting from 7 days after each Cohort’s
last treatment period until the plasma concentration of TAK-041 is below the limit of quantitation-

{c) The Final/Study Completion Visit will occur 12 to 16 days after the last weekly safety and PE Follow-up Visit.

Table 6.c Part 1 Cohorts 3 to 5: Study Schedule (Healthy Subjects)

Dosing (a) Weekly
Safety and PK  Safety and PK Follow-up
Screening Check-in Assessments  Assessments Discharge Visits (b)  Final Visit (c)
Days-21to -2 Day-1 Day 1 Days 2-5 Days Days 8, 15, 22, Study

20 36and 43  Completion

(a) Subjects will fast for at least 8 hours before dosing on Day 1. Subjects will be allowed to eat 4 hours postdose.
{b) The Follow-up PE and safety assessments will occur weekly from 7 days until 6 weeks after the dose. All subjects
will be brought back in order to maintain the blind. If abnormal, clinically significant findings are observed after
discharge, subjects may be brought back to the study unit for re-evaluation per investigator's discrefion.

{c) The Final/Study Completion Visit will occur 12 to 16 days after the last weekly safety and PE Follow-up Visit.

The schedule of procedures in Part 1 (healthy subjects) 1s shown m Appendx A

6.1.2  Part 2 Multiple-Rising Dose: Healthy Subjects

Part 2 will consist of a 4-cohort, sequential-panel, double-blind, weekly dosing, MRD design. To
assess TAK-041 plasma exposure and potential accumulation in Part 2, subjects will receive an
mitial loading dose of TAK-041 on Day 1 followed by a maintenance dose that 1s half the initial
dose on Days 8, 15, and 22 or will receive placebo on all study dosing days. Four dose cohorts are
considered adequate to-explore the pharmacologically active exposure range i healthy subjects.
However, additional.cohorts may be studied 1f deemed necessary to fully characterize the
pharmacologicalexposure range. Each cohort will be composed of 8 subjects where 6 subjects will
be randomized to recerve TAK-041 and 2 subjects will be randomly assigned to receive matched
placebo. The study population for Part 2 will be composed of a total of up to approximately

32 healthy subjects. Part 2 may commence only after 21 days of safety, tolerability, and available
PK data have been collected from Part 1 Cohort 3.

The dose levels for Part 2 Cohorts 2 onwards will be based on emerging safety/tolerability and
available PK data from Part 1 and from preceding cohorts in Part 2. Dose escalation and
subsequent dose levels will be based on a sponsor review of at least 21 days of safety, tolerability,
and available PK data from the previous dose regimen. The highest planned loading dose i Part
2 will not exceed the highest dose evaluated, deemed safe, and well tolerated in Part 1. The highest
proposed weekly maintenance dose will have a predicted mean average concentration during a
dosing interval, at steady state (Cy, o) below the C,; .. observed at the NOAEL dose of
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30 mg/kg/day in the male and female dogs from the 13-week toxicology study. The study
schematic for Part 2 is shown in Table 6.d.

Table 6.d Part 2: Study Design (Healthy Subjects, Cohorts 1 to 4)

40 mg on Day 1 and 20 B0mgonDayland40mg 120mgonDayland60mg 160 mgon Day 1and 80
mg on Days 8, 15, and 22 on Days 8, 15, and 22 on Days 8, 15, and 22 mg on Days 8, 15;and 22

Cohort 1 Cohort 2 Cohort 3 Cohortd
(n=8; 6 active: 2 placebo)  (n=8; 6 active: 2 placebo)  (n=8; 6 active: 2 placebo)  (n=8; 6 active: 2 placebo)

Overall, for healthy subjects (Cohorts 1 to 4), Part 2 of the study will consist of aScreening Visit
(Days -21 to -3), a predose Check-in Day for all subjects (Days -2) during whigfrbaseline
assessments will be conducted, and multiple oral dose administrations (Days1, 8, 15, and 22)
when all subjects will undergo study-specific assessments.

Subjects from Part 2 Cohorts 1 to 4 will be required to remain in the study unit from Day -2 to
Day 3 (48 hours after the first dose) for safety, PK, and all study @ssessments before discharge.
Subjects will be required to return on Day 5 for a safety and PK assessment. Subjects will return on
Day 7 to obtain safety laboratory tests before receiving the Second dose on Day 8. Subjects will
remain in the study unit from Day 7 to Day 10 (48 hours after the second dose). Subjects will return
on Day 14 to obtain safety laboratory tests before receiwing the third dose on Day 15. Subjects will
remain in the study unit from Day 14 to Day 17 (48:#ours after the third dose). Subjects will return
on Day 21 to obtain safety laboratory tests befoneyreceiving the third dose on Day 22. Subjects will
remain in the study unit from Day 21 to Day 24 (48 hours after the fourth dose). After discharge on
Day 24, subjects will return to the clinic omyBays 26, 29, 36, 43, 50, 57, and 64 for safety and PK
follow up visits. For subjects from Part2‘Cohorts 1 to 4, a final visit that completes the study will
occur 12 to 16 days after the last saféty and PK follow-up visit. The schedule for Part 2 is shown
below.

Bond-Lader visual analog scafes will be performed on Day -1; Days 1, 8, 15, and 22 at 1, 3, 8, and
24 hours postdose, Day 24, ‘and (if applicable) at Early Termination.
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Table 6.e Part 2: Study Schedule (Healthy Subjects, Cohorts 1 to 4)

Final
Dose Final Follow-up Visit

Screening Check-in Administration (a, b, c) Discharge Visits (d) ()
Day-21to-3 Day-2 Days 1, 8, 15, and 22 Day 24 Days 26, 29, 36, Study

43,50,57.64  Completion

(@) Subjects will fast for at least 8 hours before dosing on Days 1, 8, 15, and 22. On all dosing days, subjects will be
allowed to eat 4 hours postdose.

{b) Dosing on Days 8, 15, and 22 will be predicated on the review of safety laboratory results from samples obtained
the day before (1e., on Days 7, 14, and 21).

{c) Subjects will be required to remain mn the study unit from Day -2 to Day 3, Day 7 to Day 10, Day 14 to Day 17, and
Day 21 to Day 24.

{d) The Follow-up PE and safety assessments will occur until § weeks after the last dose If abnormal, clinically
significant findings are observed upon discharge, subjects may be brought back to the study unit for re-evaluation per
investigator's discretion.

(&) The Final/Study Completion Visit will occur 12 to 16 days after the last safety and PE Follow-up Visit.

The Schedule of Procedures for Part 2 1s shown m Appendix B (healthy subjects, Cohorts 1-4).

6.1.3  Part 3: Single Dose: Healthy Subjects Relative Bioavailablity and Food Effect Study

Part 3 1s a phase 1, randonuzed, open-label, single-dose, single-center, parallel design study. To
evaluate the oral bioavailability of the recently developed TAK-041 tablet formmlation relative to
the oral suspension and effect of food on the PK of the tablet formulation, healthy subjects will be
randomized to receive on Day 1 a single 40-mg dose of TAK-041 (as a single 40 mg tablet) after
either at least 10-hours of overmight fast.or 30 nunutes after starting ingestion of a high-fat,
high-calorie breakfast. Blood samples will be collected over 96 hours post-dose to measure
TAK-041 plasma concentrations.

The cohort will be randomized where 9 subjects will receive TAK-041 1n the fasted state and 9
subjects to recerve in the fed state. The study population for Part 3 will be composed of
approximately 18 healthy subjects randomuzed in a 1:1 ratio to receive TAK-041 in the fasted state
or in the fed state. The study schematic for Part 3 1s shown in Table 6.£

Table 6.1 Part 3: Study Design (Healthy Subjects

Number of
Regimen Subjects Dose
Fasted overnight 9 TAE-041 1x 40 mg
minmmum 10 hr Tablet Formulation
Fed high-fat 9 TAE-041 1x 40 mg
high-calorie Tablet Formulation

breakfast (a)

{a) Subjects randomized to the fed arm will be dosed 30 minutes after starting ingestion of a high-fat, high-calorie
breakfast.

Subjects who satisfy the Screeming evaluation and selection criteria may be enrolled in the study.
On Day 1, eligible subjects will be randomized to receive TAK-041 as one 40 mg immediate
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release tablet administered orally after either an at least 10-hours of overnight fast (including no
medications) or 30 minutes after starting ingestion of a high-fat, high-calorie breakfast
(approximately 800-1000 calories with approximately 50% from fat), and will be requured to
remain in the study umt for at least an additional 48 hours after dosing for safety and PK, with
additional visits for PK and safety assessments on Day 4 and 5 and a final Follow-up visit on Day
17-21. The schedule for Part 3 1s shown i Table 6.g.

Table 6.g Part 3 Tablet Formulation / Food Effect Study Schedule (Healthy Subjects)

Pretreatment Treatment Period
Screening Checlsin Dosing and Safety and PK Follow up
Study Assessments Assessments (a)
Day -28 to -2 Day -1 Day 1 Days 1-3 Days 4-5 Study Day
19 (£2)
A= mm - Confinement (b) = === == === = [

(a) The Follow-up Visit will occur 19 (£2) days post dose.
{b) Subjects will be released from confinement after Day 3 study assessments are complete.

Overall for healthy subjects, Part 3 of the study will consist of a Screeming Visit (Days -28 to -2),
a predose Check-in Day for all subjects (Day -1) during which baseline assessments will be
conducted, and a single oral dose admimstration (Days 1) following which all subjects will
undergo study-specific assessments. Subjects from Part 3 will be required to remain in the study
umt until a mimimum 48 hours after the first dose for safety, PK, and study assessments before
discharge. Subjects will be required to return to the study unit for safety and PK assessments, and
for a final Follow-up visit that completes the study approximately 18 days after dosing. The
schedule for Part 3 1s shown 1n Appendix C.

6.1.4  Part 4: Single Dose: Snbjects with Schizophrenia

Part 4 will consist of a double-blind, weekly dosing, parallel group design. Twenty-four subjects
with stable scluzophrema will be enrolled. The 24 subjects are considered adequate to explore the
pharmacologically active exposure range in subjects with stable schizophrenia. The subjects will
be randomly assigned to recerve TAK-041 or placebo in a ratio of 2:1. Subjects will receive an
mitial loading dose of TAK-041 on Day 1 followed by a maintenance dose that will be half the
mitial dose on Days 8, 15, and 22 or will recerve placebo on all study dosing days. Part 4 may
commence only after at least 21 days of safety, tolerability, and available PK data have been
collected-at the equivalent dose cohort in healthy subjects mn Part 2.

The dose levels for Part 4 will be based on emerging safety/tolerability and available PK data of
the same dose in healthy subjects from Part 2. Dose escalation will be based on a sponsor review of
at least 21 days of safety, tolerability, and available PK data from the preceding cohort. The
highest planned loading dose in Part 4 will not exceed the highest dose evaluated, deemed safe,
and well tolerated in Part 2. Subjects in Part 4 will be adnunistered a single TAK-041 loading dose
or placebo on Day 1 and weekly maintenance doses on Days 8, 15 and 22. The 24 subjects will be
randomized with 16 active : 8 placebo.
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Overall, Part 4 of the study will consist of a Screening Visit (Days -35 to -3), a predose Check-in
Day for all subjects (Days -2) during which some baseline assessments will be conducted, Day -1
during which other baseline assessments will be conducted, and 22 days of treatment when all
subjects will be dosed on Days 1, 8, 15, and 22 as well as undergoing when all subjects will
undergo study-specific assessments. After 4 weeks of dosing, subjects will return for followsup
study-specific assessments on Days 26, 29, 36, 43, 50, 57, and 64.

Subjects will be required to remain in the study unit from Day -2 to Day 3 (48 hours after the first
dose) for safety, PK, and all study assessments before discharge. Subjects will retutrién Day 5 for
a safety and PK assessment. Subjects will return on Day 7 to obtain safety laboratery tests before
receiving the second dose on Day 8. Subjects will remain in the study unit fromr Day 7 to Day 10
(48 hours after the second dose). Subjects will return on Day 14 to obtainsaféty laboratory tests
before receiving the third dose on Day 15. Subjects will remain in the study unit from Day 14 to
Day 17 (48 hours after the third dose). Subjects will return on Day 21t obtain safety laboratory
tests before receiving the third dose on Day 22. Subjects will remaip/in the study unit from Day 21
to Day 24 (48 hours after the fourth dose). After discharge on:Day 24, subjects will return to the
clinic on Days 26, 29, 36, 43, 50, 57, and 64 for safety and PK-follow up visits. The final visit that
completes the study will occur 12 to 16 days after the last safety and PK follow-up visit. The
schedule for Part 4 is shown below.

Bond-Lader visual analog scales will be performed:on Days -1, 1, 8, 15, and Day 22 at 1, 3, 8, and
24 hours postdose, Day 24, and (if applicable) atEarly Termination.
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Table 6.h Part 4: Study Schedule (Subjects with Schizophrenia)

Final Final
Dose Discharge Follow-up Visit

Screening Check-in Administration (a, b) {c) Visits (d) ()
Day-35to-3 Day-2 Days 1, 8, 15, and 22 Day 24 Days 26, 29, 36, Study

43,50,57.64  Completion

(@) Subjects will fast for at least 8 hours before dosing on Days 1, 8, 15, and 22. On all dosing days, subjects will be
allowed to eat 4 hours postdose.

{b) Dosing on Days 8, 15, and 22 will be predicated on the review of safety laboratory results from samples obtained
the day before (1e., on Days 7, 14, and 21).

{c) Subjects will be required to remain i the study unit from Day -2 to Day 3, Day 7 to Day 10, Day 14 to Day 17, and
Day 21 to Day 24.

{d) The Follow-up PE and safety assessments will occur until § weeks after the last dose If abnormal, clinically
significant findings are observed upon discharge, subjects may be brought back to the study unit for re-evaluation per
investigator’s discretion.

(&) The Final/Study Completion Visit will occur 12 to 16 days after the last safety and PE Follow-up Visit.

The schedule of procedures for Part 4 1s shown mn Appendix DVE:

6.1.5 End of Trial

End-of-Trial 1s defined as the last assessment of the last subject (the Final Study Completion
Visit).

6.1.6 Dose Escalation

All decisions concerning dose escalationwill be made by Takeda (at a minimum, the clinical
science representative(s) and the principal investigator/designee). For Part 1, Cohorts 1 and 2, dose
escalation and subsequent dose levels will be determined following a full blinded review of all
available safety, tolerability, and PK data from the previous dose level. For Part 1, Cohorts 3 to 5
and all cohorts in Part 2, dose escalation and subsequent dose levels will be based on a sponsor
review of at least 21 days ef safety, tolerability, and available PK data from the previous dose
levels. In addition to this dose escalation review, during the conduct of Part 1, Cohorts 3 to 5, and
all cohorts 1n Part 2 certain sponsor staff not directly involved with the treatment or evaluation
may be unblinded to the treatment or intervention. Dose escalation from the previous dose level
and will only occur following agreement between the investigator and Takeda. The subsequent
dose level may be higher, lower, or remain the same as the preceding dose level.

Based on emerging safety, tolerability, and available PK data, the planned dose levels may be
modified in accordance with the following:

For Part 1. Cohorts 1 and 2:

e Dose escalations will be limited to an escalated dose that 1s predicted to give no greater than a
3-fold increase 1n erther Cpy or AUC. The AUC of the lughest planned dose level 1s predicted
not to exceed the mean, male-female combined AUC4 (1e, approximately 93,070 ng-hr/mL)
for Part 1 or Cyy o (3,878 ng/mL) at the NOAEL of the 13-week toxicity study (the more
sensitive species) for Part 2.
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For Part 1. Cohorts 3 to 5:

e The highest planned dose 1s predicted to have Cp.x and AUC;4 values below the corresponding
exposure observed at the NOAEL dose of 30 mg/kg/day i the male and female dogs from the
13-week toxicology study.

For Part 2. All Cohorts:

e Dose escalations will not exceed the highest dose evaluated, deemed safe, and well tolerated in
Part 1. The highest proposed weekly dose after the loading dose will have a predicted mean
average concentration during a dosing interval, at steady state (C,. ;) that 1s-below the C, .,
observed at the NOAEL dose of 30 mg/kg/day in the male and female dogs from the 13-week
toxicology study.

e Though modeling will be used to prevent escalation to doses that eould exceed these exposures,
further escalation will stop 1f the mean Cy. or AUC from a cohort exceeds these himuts. Lower
doses may be explored at that time.

e Additionally, Takeda and the principal investigator/desigriee may jointly decide to not escalate
the dose for a particular period/cohort, but rather administer the same or a lower dose level to
the next cohort.

For Part 3:

e The TAK-041 40 mg tablet formulation 1s-designed for immediate drug release and has been
manufactured as 40-mg strength for the study, based on safety/tolerability of the same dose in
healthy subjects from Part 1 and 2.

For Part 4:

e The dose will not exceed the highest dose evaluated, deemed safe, and well tolerated in Part 1.
The highest proposed weekly dose after the loading dose will have a predicted mean average
concentration during a dosing mterval, at steady state (C,, ..) that 1s below the C,, .. observed at
the NOAEL dose of 30 mg/kg/day mn the male and female dogs from the 13-week toxicology
study.

e The dose level for Part 4 will be based on emerging safety/tolerability and available PK data of
the same dose in healthy subjects from Part 2.

Part 1 Cohorts 1 and 2, there will be a mimmum washout period/interval of 7 days between each
dose esealation to allow for a full-blinded review of all available safety, tolerability, and PK data.
For Part 1 Cohorts 3 to 5, and Part 2, Cohorts 1 to 4, there will be a minimum interval of 21 days
between each dose escalation to allow for a sponsor review of all available safety, tolerability, and
available PK data. For each dose level administered/completed, the principal investigator and
Takeda will determine whether dosing should stop or continue (and, if continue, at what dose,
mcluding whether to repeat the previous dose), and whether additional sequential dosing should be
implemented in future periods/cohorts.
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All adverse events reported during the Treatment Period, both within and across cohorts, up to the
time of discharge. will be evaluated to assess the need for subject and/or study ternunation in
accordance with the prespecified criteria for discontmuation/termination (Section 6.3.1).

Following assessment of the adverse event data and predefined criteria for study termination, dese
escalation may be interrupted/stopped if these criteria are met. Based on review of study data-as
outhined above, Takeda in consultation with the principal investigator/designee will decide 1f and
how 1t 1s appropriate for the study to proceed.

If agreement regarding a dose escalation decision cannot be reached between the principal
investigator/designee and Takeda, the study will be stopped.

The principal mnvestigator or designee will comprehensively examine the blinded safety results
(AEs, vital signs, neurological assessments, ECG findings, and records.of laboratory tests)
obtained at all study examinations after the start of study medication admimistration and then
determine the entry of the next period/cohort after discussion(s) with the sponsor and medical

experts, as appropriate.

Other criteria to consider discontinuation of the dose escalation or go to a lower dose cohort are
detailed m Section 6.3.2.

6.2  Justification for Study Design, Dose, and Endpoints

6.2.1 Study Design

A primary objective of the study 1s to characterize the safety and tolerability of

TAK-041 following oral single and multiple dose administrations in healthy subjects and subjects
with stable schizophrenia. As reproductive toxicity studies have not been completed, female
subjects of childbearing potential will not be eligible for enrollment and male subjects who are
sexually active with a female partner of cluldbearing potential will be required to use an acceptable
form of contraception.

Part 1, 2 and 4 of this study will be double-blind and placebo-controlled to avoid subjective bias in
the assessment of the safety, tolerability, and pharmacological effects of TAK-041.

An alternating panel design 1s proposed for Part 1 SRD Cohorts 1 and 2 because it provides an
efficient and robust assessment of within-subject variability on the safety/tolerability and dose
proportionality.

Study TAK-041-1001 has enrolled and dosed a total of 16 subjects (12 active and 4 placebo) in an
alternating panel design (2 cohorts) at 5, 10, 20 and 40 mg. (Cohort 1 recerved 5 and 20 mg doses
and Cohort 2 received 10 and 40 mg doses) with a washout period of at least 7 days between the
2 treatment periods.

Based on the preliminary results from these first 2 cohorts (Cohorts 1 to 2) and due to the
unexpected observation of approximately 11 day ty7, Part 1 Cohorts 3 to 5, Part 2, and Part 4 will
participate in a sequential panel, double-blind design to evaluate the safety, tolerability, and PK
following single- or multiple-rising doses of TAK-041 or matched placebo. Investigator and
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subjects will be kept blinded throughout the study. For Part 2, a weekly dosing regimen with a
twice as high loading dose on Day 1, followed by weekly dosmng on Days 8, 15, and 22 1s planned.
The higher loading dose 1s incorporated to shorten the time necessary to attain steady-state plasma
concentrations of TAK-041. A population pharmacokinetic model was developed using the
available data from Part 1 Cohorts 1 and 2, and based on modeling and simulations, approximately
92% to 93% of the estimated steady-state Cyax levels will be attaimned by the last weekly dose on
Day 22

For Part 1 Cohorts 1 and 2 Period 2, the Follow-up period was extended due to the unexpectedly
long half-life of TAK-041. For Part 1 Cohorts 3 through 5, Part 2, and Part 4 of tlus study, a
6-week Follow-up period (approximately 4 half lives of TAK-041) following the last dose 15
proposed to fully characterize the single- and multiple -dose PK of TAK-041" It 1s expected that
the population mean plasma concentration at the end of the Follow-up period will be at or below
9% of the corresponding Cp.x value follow a single dose (Part 1) or the last dose on Day 22 (Part 2
and Part 4). All subjects admimistering placebo will be followed and plasma samples collected
identically to subjects admimistered TAK-041.

The primary objective of Part 3 the study 1s to determune the oral bioavailability of TAK-041
healthy subjects administered as a 40 mg immediate release tablet formulation in the fasted state
compared to 40 mg oral suspension formulation in the'fasted state and to estimate the effect of
food on the pharmacokinetics of a simgle dose of 40 mg immediate release tablet formulation of
TAK-041 m healthy subjects.

6.2.2 Dose Selection

A comprehensive series of nonclinical safety studies (GLP) have been conducted with TAK-041 to
support early human studies: hERG; electrocardiography in dogs, respiratory and CNS 1in rats,
genetic toxicity studies (Ames, 1 vitro micronucleus, in vivo micronucleus), or in vivo
phototoxicity. An effect of TAK-041 was first observed at 1 pM in the human hERG assay
(ICs0=3 uM); however, no changes in ECG parameters were observed in the 1n vivo dog CV or
4-week repeat-dose toxicity study at 125 mg/kg. In the dog CV study, an increase in systolic blood
pressure (10% relative to predose values) resulting in increases i mean arterial and pulse
pressures without-any associated changes i heart rate at 0.5 to 6.25 hours postdose at 125 mg'kg.
In addition, daily repeat-dose toxicity studies of up 13-weeks in duration have been conducted in
rats and dogs. The maximum oral dose administered in the 4-week toxicity study in rats was the
maximum feasible dose of 200 mg/kg/day. Oral doses in dogs were 5, 15, 50, and 125 mg/kg/day
mn the 4-week study and 15, 30, and 60 mg/kg/day in the 13-week study.

In the recently completed 13-week toxcity studies, there were no pathological findings in rats, and
the NOAEL was the highest dose tested of 200 mg/kg/day.

The NOAEL 1in the dog toxicity studies was 15 mg/'kg/day in males and 50 mg/kg/day in females
for the 4-week study. The NOAEL was 30 mg/kg/day for both males and females i the 13-week
dog toxicity study, due to marked cholestatic liver mjury at 60 mg/kg/day, which led to euthanasia
of 2 dogs at day 85 due to jaundice and moribundity. This finding was momtorable, based on

plasma chemustry changes at all dose levels and as early as Day 14 i the high dose group, which
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preceded clinical signs. Elevations m plasma chemistry values were also largely reversible
(trending down of elevated liver function tests at all dose levels in the recovery group dogs).
Histopathology was not definitively reversible after one month, however given the reduction in
plasma hepatobiliary markers (eg, ALP, GGT, TBILI), recovery of histopathological changes
might have occwred after a longer recovery period.

Due to this finding of cholestatic liver injury being momtorable, partially reversible, and observed
in dogs but not rats, the selected doses are projected to be result in plasma exposures of
TAK-041 below those associated with the NOAEL 1n the dog 13-week toxicology study. Further
information from the nonclimical studies, summarized above, can be found in the eturent
Investigator’s Brochure. Overall, the nonchinical PK and safety package summarized herein
provide support for the clinical evaluation of TAK-041.

Table 6.i Findings above the NOAEL

Day 1 Exposure (a)
NOAEL Dose Cmax AUCy.q4
Species Study (mg/kg/day) (ng/mL) (ng.hr/ml) Findings above NOAEL
Rat 4-week 200 None of toxicological
significance.
13-week 200 22084 344 644 None of toxicological
significance.
Dog 4-week 15 (male) 1 male animal euthanized on Day
50 (female) 24 in moribund condition; blood
chemistry elevations consistent
with cholestasis and altered renal
function
13-week (b) 30 8528 93,070 2 animals enthanized on Day 85

for jaundice, moribundity; blood
chemistry elevations consistent
with cholestasis and altered renal
function.

{a) Mean of male and female for exposure at the end of the repeat dosing period.
{b) 3 male and 3 female per dosing group in each of the main (13-week) and recovery (4-additional-week) studies

Based on the available data from the completed Part 1 Cohorts 1 and 2, a single dose up to 40 mg
TAK-041was safe and well tolerated, and PK of TAK-041 appeared to be linear over the dose
range of 5 to 40 mg. A two-fold dose increment to 80 mg 1s proposed for Part 1 Cohort 3.
Depending on the emerging safety, tolerability and PK data from the completed cohorts, the dose
i Part 1 may be further increased to 120 and 160 mg 1n Cohorts 4 and 5, respectively. At the
highest planned dose in Cohort 5 (160 mg), the expected Cpax 15 2903 ng/mL and AUC4

47,828 h.ng/mL, representing a 2 9- and 1.9-fold margin, respectively, compared to the Cpa . and
AUC;4 ., values at NOAEL of 30 mg/kg/day from the recently completed 13-week toxicology
study in dogs.

For Part 2 of this study, the planned starting dose in Cohort 1 1s 40 mg on Day 1 followed by
weekly doses of 20 mg on Days 8, 15 and 22 (40/20). Although a single dose of 40 mg was shown
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to be safe and well tolerated, to further ensure the safety of the subjects following multiple doses of
TAK-041, Part 2 Cohort 1 will be initiated after the dose escalation safety review of 21-days of
safety, tolerability, and available PK data from Part 1 Cohort 3 (80 mg). The exposure over the 1%
week of dosing following the loading dose in Part 2 is expected to be similar to that from Part 1.at
the same dose, and the exs[;msure over each subsequent dosing interval is estimated to be lower
compared to that in the 17 dosing interval. Due to the different dosing intervals in Part 2 of this
study (weekly) and toxicology studies in dogs (daily), Cayss will be used to compare thg gstimated
clinical exposure and steady-state exposure at NOAEL in dogs. At the planned doses in Cohorts
1 (40/20), 2 (80/40), 3 (120/60), and 4 (160/80) of Part 2, C,yss is estimated to be 543, 1069, 1594,
and 2151 ng/mL, representing a 7.3-, 3.6-, 2.4-, and 1.8-fold margin, respectivelys compared to the
mean Cg, ssat NOAEL (30 mg/kg/day) from the 13-week toxicology study iff,dogs.

The TAK-041 40 mg tablet formulation is designed for immediate drugrélease and has been
manufactured as 40-mg strength for the study, based on safety/tolerability of the same dose in
healthy subjects from Part 1 and 2.

The highest planned loading dose in Part 4 will not exceed the flighest dose evaluated, deemed safe,
and well tolerated in Part 1 and Part 2. The highest proposedweekly maintenance dose will have a
predicted mean average concentration during a dosing interval, at steady state (Cayss) below the
Cav.ss observed at the NOAEL dose of 30 mg/kg/day inthe male and female dogs from the 13-week
toxicology study.

Overall, the proposed dose range of TAK-041,t6'be explored in this FIH study is anticipated to
achieve sufficient range of plasma exposurés'with a margin above and beyond the predicted
pharmacologically active exposures/cofieentrations established in preclinical models. The
preliminary safetyftolerability and PK data, as well as PD information will facilitate the design of a
proof-of-concept (POC) study in agpatient population. Overall, data from this study in conjunction
with data from other studies will be used to inform dose selection and regimen for the POC study.

6.2.3 Endpoints

The primary endpoints for this study are the composite of safety variables to determine the safety
and tolerability of oral single and multiple doses of TAK-041 as well as dose limiting effects of
TAK-041. The'segondary endpoints consist of standard PK variables to determine drug exposure
at each dose to facilitate dose escalation. The endpoints for evaluation of the TAK-041 tablet
formulation{Crax and AUCgg) in Part 3 are standard exposure metrics to assess the oral
bioavailability of TAK-041 and estimate the effect of food on TAK-041 exposures. The use of
standard noncompartmental PK parameters are consistent with FDA bioavailability and food
effect guidance [3].
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6.3

6.3.

Premature Termination or Suspension of Study or Investigational Site

1 Criteria for Premature Termination or Suspension’af the Study

The study will be completed as planned unless one or mare of the following criteria are satisfied
that require temporary suspension or early termination @Fthe study:

1.

New information or other evaluation regardingthe safety or efficacy of the study medication
that indicates a change in the known risk/benefit profile for TAK-041, such that the risk/benefit
profile for TAK-041 is no longer acceptable for subjects participating in the study.

Significant violation of Good Clinical*Practice (GCP) that compromises the ability to achieve
the primary study objectives or cothpromises subject safety.

Two or more subjects in any single cohort or across more than 1 cohort experience any of the
Takeda Medically Significaqtevents (as outlined in Table 10.a).*

Abnormal liver function;

a) Two or morg subjects at any single dose level or across dose levels experience alanine
aminotrafisferase (ALT) and/or aspartate aminotransferase (AST) elevations >5 x
upperAimit of normal (ULN) in the absence of a concomitant bilirubin increase.*

b) One’or more subjects at any single dose level or across dose levels experience ALT
and/or AST elevations >3 x ULN in the presence of a total bilirubin increase >2 x ULN
or an international normalized ratio (INR) >1.5 without findings of cholestasis or other
alternative etiology to explain the elevations (ie, "Hy's Law cases”).

c) Two or more subjects in any single dose level or across dose levels experience ALT
and/or AST elevations >3 xULN with the appearance of fatigue, nausea, vomiting,
right upper quadrant pain or tenderness, fever, rash and/or eosinophilia (>5%).*

d) One or more subjects at any single dose level or across dose levels experience ALP
elevations >1.5 x ULN in conjunction with elevated total bilirubin >1.5 x ULN or
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elevated 5'nucleotidase =2 = ULN or elevated GGT =5 = ULN or elevated AST/ALT
=3 x ULN.

e) One or more subjects at any single dose level or across dose levels experience ALP
elevations >2 x ULN that persists for longer than 3 days.

f) One or more subjects at any single dose level or across dose levels experience ALP
elevations >3 x ULN.

* Please note that the study may be termunated early prior to full attainment of these eriteria (eg, 1if
just 1 subject experiences 1 of these events) 1f warranted by safety data from the bther subjects
dosed 1n the study to date.

6.3.2  Study-Specific Dose Escalation and Stopping Rules

1. Dose escalation between cohorts and within a cohort will be decided after either a full-blinded
(Part 1, Cohorts 1 and 2) or a sponsor partial unblinded (Part 1, Cohorts 3 to 5, and Part
2, Cohort 1 onwards, where certain sponsor staff not directly mvolved with the treatment or
evaluation may be unblinded to the treatment or intervention) review of at least 21 days of
safety, tolerability, and available PK data from the previous dose. The selection of each
subsequent dose will be made jointly and agreed upon by the sponsor and the principal
investigator/designee and after careful evaluation of all available data from previous doses.

2. Dose escalation will be stopped at a dose level (1e, one escalation step) below the dose that 1s
predicted to give a TAK-041 AUC?24 or Cmax that exceeds the mean AUC24 ss or Cmax ss
(Part 1) or Cav,ss that exceeds Cav,ss (Part 2) at the NOAEL dose of 30 mg/kg/day m the male

and female dogs from the 13 week foxicology study.

3. Escalation will stop once the maximmum tolerated dose has been reached or previously defined
toxicokinetic exposure limits are met.

4. Dose escalation may not proceed if any of the following occur at the previous dose cohort,
although dosing may be resumed at a lower dose in the subsequent cohort:

a) Significant study drug-related adverse events of severe mtensity in =3 subjects.

b) One or more subjects experience clinically significant ECG abnormalities or effects on
vital signs indicating dose-limiting intolerance.

¢)“One or more subjects experience clinically significant changes in neurological
assessments indicating dose-limiting mtolerance.

d) One or more subjects in a cohort experniences a study drug-related serious adverse event
(SAE).

e) One or more subjects has abnormal liver function tests as described m Section 6.3.1
that can be considered related to study drug.

f) Subject expeniences any of the Takeda Medical Significant Events (Table 10.a) that
can be considered related to study drug.



TAK-041
Stndy No. TAK-041-1001 Page 54 of 189
Protocol Incorporating Amendment No. 05 03 July 2018

5. Within each dose level, if at least 1 subject develops a dose-limiting toxicity (DLT) listed in
Table 6. which 1s confirmed by repeat test 1f applicable, no further dosing will occur in that
subject if the subject has recerved TAK-041.

Table 6.j Definition of DLTs

Toxicity Definition

Leukopenia Total leukocyte count <2500 cells/mm® (2.5 x10°/L)

Neutropenia Absolute neutrophil count <1500/mm” (1.5 x10°/L)

Thrombocytopenia Platelet count <100 x10°/L

Lymphopenia Lymphocyte count <1000 cells/mm’ (1 x10°/L)

Anemia Red blood cell count <3.5 x10'¥/L (men) or 3.0 x10'%L (women)

Low Hemoglobin Hemoglobin <11 g/dL {men) or <10.5 g/dL (women)

Severe Infection Serious infection requiring hospitalization, intravenous antibiofics, systemic
antifungal or antiviral intervention

QTc QTc =500 msec

6. After review of the safety data and discussion/agreement between the investigator and Takeda,
the same dose may be given again or a lower dose'may be given in subsequent periods/cohort
to increase data within the dose range.

7. The dose increments and planned doses may be changed as the study progresses dependent
upon emerging PK safety, and tolerability data. Any decision to alter the planned dose scheme

and the decision on which doses touse will be made jointly and agreed upon by the
mvestigator and Takeda after careful evaluation of all available data.

8. Should significant adverse events occur, any decision to resume dosing at the current dose
level or to escalate the dose will be made jointly by the investigator and Takeda after careful
evaluation of all available data and will be commumnicated to the Institutional Review Board

(IRB).

6.3.3  Criteria for Premature Termination or Suspension of Investigational Sites

A study site may be termuinated prematurely or suspended 1f the site (including the mvestigator) 1s
found 1n significant violation of GCP, protocol, or confractual agreement, 1s unable to ensure
adequate performance of the study, or as otherwise permitted by the contractual agreement.

6.3.4  Procedures for Premature Termination or Suspension of the Study or the
Participation of Investigational Site(s)

In the event that the sponsor, an institutional review board (IRB)/ independent ethics commuttee, or
regulatory authority elects to ternunate or suspend the study or the participation of an
mvestigational site, a study-specific procedure for early termination or suspension will be
provided by the sponsor; the procedure will be followed by applicable investigational sites during
the course of termunation or study suspension
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7.0 SELECTION AND DISCONTINUATIONAWITHDRAWAL OF SUBJECTS
All entry criteria, including test results, need to be confirmed prior to randomization or first dose.

7.1 Inclusion Criteria

7.1.1 Healthy subjects and subjects with schizophrenia
Subject eligibility 1s determined according to the following criteria prior to entry into'the study:

1. In the opinion of the investigator, the subject 1s capable of understanding andcomplying with
protocol requirements.

2. The subject signs and dates a written, informed consent form and any required privacy
authorization prior to the mitiation of any study procedures including requesting that a subject
fast for any laboratory evaluations.

3. The subject 1s willing to comply with study restrictions (see Sections 7.3 and 7 4 for a
summary of restrictions).

4. The subject 1s an adult man or woman (of non-childbearing potential). *

5. The subject 1s judged to be in good health by the investigator, based on clinical evaluations
including laboratory safety tests, medical history, physical examination, 12-lead ECG, and
vital sign measurements performed at the Sereeming Visit and prior to administration of the
mitial dose of study diug.

6. The subject 1s aged 18 to 55 years, inclusive, at the time of informed consent.

7. The subject weighs at least 45 kg (99 1b) and has a body mass index (BMI) from 18 up to
32 kg/m’ for healthy subjects-and up to 40.5 kg/m’ for subjects with schizophrenia, inclusive at
Screening.

8. A male subject who 1s non-stenilized* and sexually active with a female partner of childbearing
potential* agrees toise adequate contraception* from signing of informed consent throughout
the duration of the study and for 145 days (1e, 90 days after 5 half-lives) have elapsed since the
last dose of study drug.

*Definitions and acceptable methods of contraception are defined in
Section 9.1.10 Contraception and Pregnancy Avoidance Procedure and reporting
responsibilities are defined in Section 9.1.11 Pregnancy.

7.1.2  Subjects with schizophrenia only
All entry criteria, including test results, need to be confirmed prior to randomization.

1. The subject 1s on a stable dose of an antipsychotic medication for at least 2 months as
documented by medical history and assessed by site staff (other than those excluded in Table
7.b).
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2. The subject meets schizophremia criteria as defined by the DSM-5 by the Mini International
Neuropsychuatric Interview (MINI).

3. The subject has PANSS total score <90 and PANSS Negative Symptom Factor Score (NSFS:
Sum of PANSS N1, N2, N3, N4, N6, G7, and G16) =15 at screening and baseline (Day-1)-

4. The subject has stable screening and baseline (Day -1) PANSS and NSFS total scores{<20%
change).

7.2 Exclusion Criteria

7.2.1 Healthy subjects

Note: Subjects with schizophrenia who meet any of the criteria listed below with the
exception of Number 9, and 14 will also not qualify for entry into-the study. For criteria that
are also represented in Section 7.2.2 for subjects with schizophrenia, those criteria
supersede the criteria in this section (Section 7.2.1).

Any subject who meets any of the following criteria will not-qualify for entry into the study:

1. The subject has recerved any investigational compound within 30 days prior to the first dose of
study drug, or due to the half-life of the investigational drug 1s likely to still have detectable
plasma levels of that compound.

2. The subject 1s an immediate famuly member, study site employee, or is in a dependent
relationship with a study site employee who 1s nvolved in the conduct of this study (eg, spouse,
parent, child, sibling) or may consent under duress.

3. The subject has a known hypersensitrvity to any component of the formulation of TAK-041.

4. The subject has a positive urine/blood drug result for drugs of abuse (defined as any 1llicit drug
use) at Screening or Day<1.

5. The subject has taken any excluded medication, supplements, or food products during the time
periods listed n the Excluded Medications and Dietary Products (Table 7.a for healthy
subjects and Table 7.b for subjects with schizophrema in Section 7.3) or 1s unable to refrain
from or antficipates the use of any medication (except those prescribed) as described in (Table
7.a for healthy subjects and Table 7.b for subjects with schizophrema m Section 7.3).

6. The subject 1s lactose intolerant (Part 3 only).

7. JIf female, the subject 1s of childbearing potential (eg, premenopausal, not sterilized).

8.- If male, the subject intends to donate sperm during the course of this study or for 145 days (1e,
90 days after 5 half-lives) have elapsed since the last dose of study drug.

9. The subject has evidence of current active cardiovascular, central nervous system,
hepatobiliary disease including history of biliary tree disorders, gallstones, endoscopic
refrograde cholangio pancreatography (ERCP), and/or cholecystectomy, hematopoietic

disease, renal dysfunction, metabolic or endocrine dysfunction, serious allergy, asthma,
hypoxemia, hypertension, seizures, or allergic skin rash. There 1s any finding in the subject’s
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10.

11.

12,

13.

14

15.
l6.
17.

18.

19.

20.

21.

22.

medical history, physical examination, or safety laboratory test results (including elevated
ATLP, elevated bilirubin, elevated GGT, or elevated 5’-nucleotidase) that in the judgment of the
principal mmvestigator represents a reasonable suspicion of a disease that would contraindicate
taking TAK-041, or that might interfere with the conduct of the study. This includes, but 1s not
limited to, peptic ulcer disease, cholestasis, seizure disorders, and cardiac arthythmmas.

The subject has current or recent (within 6 months) gastrointestinal disease that would be
expected to influence the absorption of drugs (1e, a history of malabsorption, esophageal reflux,
peptic ulcer disease, erosive esophagitis, frequent [more than once per week] occurrence of
heartburn, or any surgical mtervention).

Had major surgery, or donated or lost 1 umit of blood (approximately 500 mL) within 4 weeks
prior to Screening.

The subject has a history of cancer, except basal cell carcinoma that has been in remission for
at least 5 years prior to Day 1.

The subject has a positive test result for hepatitis B surface antigen (HBsAg), hepatitis C virus
(HCV) antibody at Screening or a known history of human immunodeficiency virus (HIV)
infection.

The subject has used nicotine-containing products (including but not limited to cigarettes,
pipes, cigars, chewing tobacco, nicotine patchi or micotine gum) within 21 days prior to
Check-in on Day -1. Cotinine test 1s positive-at Screening or Day -1.

The subject has poor peripheral venous access.
The subject had a transfusion of any blood product within 30 days prior to Day 1.

The subject has a Screening or Check-in abnormal (clinically significant) ECG. Entry of any
subject with an abnormal (net clinically significant) ECG must be approved, and documented
by signature of the prineipal investigator or a medically qualified sub-investigator.

The subject has a sustained resting heart rate outside the range 40 to 100 beats per munute
(bpm), confirmed pn repeat testing within a maximum of 30 munutes, at Screening or Check-mn.

The subject has'a QT interval with Fridenicia correction method (QTcF) =450 ms or PR outside
the range 120 to 220 ms, confirmed on repeat testing within a maximum of 30 nunutes, at the
Screemng Visit or Check-in

The subject has abnormal Screening or Check-in laboratory values (> ULN for the respective

serium chenustries) of ALT, AST, TBILI, ALP, GGT, 5'nucleotidase (Screening only) and/or
abnormal urine osmolality, confirmed upon repeat testing.

The subject has a clinically sigmficant history of head injury or trauma associated with loss of
consciousness for > 15 minutes.

The subject 1s considered by the investigator to be at imminent risk of suicide or mjury to self,
others, or property, or subjects who within the past year prior to Screening have attempted
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suicide. Subjects who have positive answers on item 4 or 5 on the C-SSRS (based on the past
year) prior to randomization are excluded.

23. The subject has a lustory of significant skin reactions (hypersensitivity) to adhesives, metals or
plastic; this criterion applies only to subjects participating in the study of the two wearable
digital devices.

24 The subject 1s unsuitable for inclusion mn the trial in the opinion of the investigator or sponsor.

7.2.2  Subjects with schizophrenia only

Note: Subjects with schizophrenia must not meet any of the criteria listed in Section 7.2.1 for
healthy subjects with the exception of Number 9 and 14, as well the criteria listed below. The
criteria listed below supersede the criteria in Section 7.2.1.

All entry criteria, including test results, need to be confirmed prior fo randomuzation.

Any subject with schizophrenia who meets any of the following criteria will not qualify for entry
mto the study:

1. The subject has an undetectable level of baseline antipsychotic medication at Screening.

2. The subject has a lifetime diagnosis of scluzoaffective disorder; a lifetime diagnosis of bipolar
disorder; or a lifetime diagnosis of obsessive eompulsive disorder based on the MINI
combined with the general psychiatric evaluation. As an exception, subjects with a historical
prior lifetime diagnosis of schizoaffective-disorder may be enrolled in the study with sponsor
or designee approval provided that the principal investigator can attest that the subject’s
overall history and current clinical presentation and history 1s most consistent with
schizophrema, not schizoaffective disorder.

3. The subject has a recent (within the last 6 months) diagnosis of panic disorder, depressive
episode, or other comorbid psychiatric conditions requiring clinical attention based on the
MINI for DSM-5 and the general psychiatric evaluation.

4. The subject has a history of drug abuse (defined as any illicit drug use) or a history of alcohol
abuse (defined as 4 or more alcoholic beverages per day) within 1 year prior to the Screening
Visit or 1s unwilling to agree to abstain from alcohol and drugs throughout the study.

5. The subject has a diagnosis of substance use disorder (with the exception of nicotine
dependence) within the preceding 6 months based on the MINI for DSM-5 and the general
psychiatric evaluation

6. The subject has evidence or lustory of current chinically significant cardiovascular disease,
including uncontrolled hypertension (standing or supine diastolic blood pressure =90 mm Hg
and/or standing or supine systolic blood pressure >145 mm Hg, with or without treatment),
symptomatic 1schemic heart disease, uncompensated heart failure or recent (past 12 months)
acute myocardial infarction or bypass surgery. Controlled essential hypertension,
non-clinically sigmificant sinus bradyeardia and sinus tachycardia will not be considered
significant medical 1llnesses and would not exclude a subject from the study. Other
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well-controlled medical illnesses may be permitted that do not mncrease hepatic risks or other
safety risks to the subject's participation in the judgement of the investigator in consultation
with the sponsor or designee.

7. The subject has evidence of climically significant extrapyramidal symptoms as measured by a
Simson-Angus Scale (SAS) score =6.

8. The subject has evidence of depression as measured by a Calgary Depression Score (CDSS)
score >9.

9. The subject has received TAK-041 m a previous clinical study; or has previensly or 1s
currently participating in this study; has received treatment with other experimental therapies
within the preceding 60 days or <5 half-lives prior to randomization, whichever 1s longer; has
participated m 2 or more clinical studies within 12 months prior to Screening; or has
participated in a clinical study for a psychiatric condition that 1s exelusionary per this protocol.

7.3  Excluded Medications and Dietary Products

Use of the agents in Table 7.a (prescription or nonprescriptiont) is prohibited from the time points
specified until completion of all study activities (eg, until subject 1s discharged from the umt).

Table 7.a Excluded Medications and Dietary Products for healthy subjects (Parts 1, 2

and 3)

21 days prior to Checlcin 7 days prior to Check in 72 hours prior to Check in

Prescription medications OTC medications (a) Products containing caffeine or xanthine

Nutraceuticals (eg, St. John's wort, ginseng,  Vitamun supplements Poppy seeds

kava kava, ginkgo biloba, Chinese herbs, and

melatonin)

InwumizationVacecines (b) Foods or beverages contaming grapefiuit
or grapefiuit juice or star firuit or star fimit
juice or Seville-type (sour) oranges and
marmalade, apple, orange, or pineapple
juices, vegetables from the mustard green
family (eg, kale, broccoli, watercress,
mustard), and charbroiled meats

Micotine-containing products Alcohol-containing products

Intake of known OTC inhibitors/inducers of
CYPs 3A475, 2C9, 2C19, 2D6. 1A2. 2B6.
2E1and 2A6 (c)

Medicines in the statin class (d)

Hormonal contraceptives

OTC=over-the-counter.

{a) Occasional use of acetaminophen/paracetamol (<1 g/day) or other medication as approved by Takeda on a case-by-case basis is
allowed. Acetaminophen/paracetamol is prohibited on Day 1 in Part 1 and on Days 1, 8, 15 and 22 in Part 2.

(b} Inclusive of, but not limited to, HIN1 and flu vaccinations.

() Omeprazole, lansoprazole, cimefidine, ranitidine, and chlorpheniranyine.

{d) atorvastatin, fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin, and sinrvastatin
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Table 7.b Excluded Medications and Dietary Products for Subjects with Schizophrenia
(Part 4)
Disallowed (X) During the Study A7
(sections without [X] indicate no restriction) N
Drug Class " Chronic Use | Episodic Use Comments or Emepﬁuns/x\—'
Any investigational drug X X <60 days before Screening or 5 ives —
whichever is longer hS)
Narcotic analgesics X X Y
Anorexiants (eg, phentermine, benzphetamine, X X Must be discontimed 0 days prior to
anqﬂ:tetmmm,stm]plaﬂls, sil:rutraﬂnm,Belwq - ‘L\.
{lorcaserin), Qsymia (phentermine/topiramate) <
Antiarthythmics of 1C class, quinidine X X _.\k\\
Antibiotics X N
Anticholinergics X X Masimm dose of chronic anticholinergic
'Wislmgﬁhyofbmzﬁnpum’ or
\?‘-“ ivalent.
Antithrombic agents and anticoagulants ig\u:a"’
(excluding warfarin, which is excluded) O
| permitted if they are prescribed at a stable
:\Q\ dose for =2 months pricr to Screening and
N fhroughout study treatment. Subjects taking
\f:j'? considered for participation in the study, as
\\' their discontinuation could lead to symptom
) instability.
Antidepressants (excl R ) X Tricyclic antidepressants, MAOIs, and
antidepressants, MAOIs, and RIMAs) Q RIMAs are excluded, and subjects taking
N them should not be considered for
{i\ participation in the study, as their
O discontinuation could lead to symptom
p Y instability. All other antidepressants are
A allowed with chronic administration
Antihistamines N X X Except loratadine, desloratadine_ cetinizine,
~ levocetirizine, mizolastine, and
&© fexofenadine.
Antihypertensives Clonidine NOT allowed.
Antipsoriatic agents X X Topical agents are allowed.
Antipsy ic X Phenctliazines (chlorpromazine,
,&‘L\- perphenazine, prochlorperazine,
- prict to screening; all other treatments must
C{f\,‘n wpw outlined in the study
OQ As an exception, occasional use of an
Q‘\ additional dose of the background
antipsychotic may be pernutted with sponsor

or designes approval.
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Disallowed (X) During the Study
(sections without [X] indicate no restriction)

Drug Class " Chronic Use | Episodic Use Comments or Exceptions

Herbal remedies, which are psychoactive (eg, 5t X X Must be discontinued =7 days prior to

Johns Wort, kava kava, valerian, ginkgo biloba, Screeming.

melatonin)

Sedative hypnotics Barbituates are excluded. Chromic treatment
with BZs is allowed up to 3 mg/day
lorazepam or equivalent (BZ equivalence
standards will be provided in a site reference
document).

Insulin X X

Mood stabilizers X X

Medications that may interfere with cognitive X X Such as cold medicines containing

function antilistanune or dextromorphan as a cough
supptessant are restricted

Tobacco and Nicotine containing products Mot 'restricted, except for 2 hours prior to and
during baseline assessments and dunng PD
testing (unless the subject exlubits nicotine
withdrawal symptoms that pose a risk to the
study PD assessments in the judgment of the
investigator.

Psychotropic agents known to affect cognition X X Such as long-acting sleep aids,
methylphenidate, anticholinergics,
antidepressants

Steroids Systemic oral or X X As an exception, treatment with local stercid

injectable injections for orthopedic conditions may be
permitted with sponsor or designee approval.
Topical
Inhalant

Stimulants X X Must be discontimed for =30 days prior to
Screening. Does not include substances
containing caffeine or nicotine.

UGT enzyme inhibitors (probenecid and valproic Mot within 14 days of dosing,

acid)

BZ=benzodiazepine, MAOI=monocamine oxidase inhibitor, RIMA=reversible inhibitor of monoamine oxidase type A,
UGT=oridine 5-diphosphate-glucuronosyltransferase.

Subjects from Parts 1, 2, and 3 must be mstructed not to take any medications including
over-the-counter products, without first consulting with the investigator.

74 Diet, Fluid, and Activity Control

Subjects will be confined to the unit for the duration of each treatment period in Parts 1, 2, 3 and
Part 4 as described in Appendix A Appendix B, Appendix C, and Appendix D/E respectively.
Subjects from Part 1 will be required to remain in the study unit during each treatment period from
Check-in, Day 1 for single dose admimstration, and with Cohorts 1-5 at least 96 hours postdose for
a total confinement period for each treatment period of 5 days. Subjects from Part 2 Cohorts 1 to 4,
and Part 1 Cohorts 1 and 2, will be required to remain in the study unit from Day -2 to Day 3, Days
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7to 10, Day 14 to Day 17, and Day 21 to Day 24 (48 hours after each dose m Part 2) for safety, PK,
and all study assessments before discharge. In addition, subjects will return to the clinic on Days 5,
26,29, 36,43, 50, 57, and 64 for safety and PK follow up visits. Subjects with schizophremia (Part
4) will also undergo part-specific assessments on Days 29 and 43. A Final Visit that completes the
study will occur 12 to 16 days after the last safety and PK Follow-up Visit. On the days of dosing,
subjects will be admimistered TAK-041/matched placebo at approximately 0800 hours following a
fast of at least 8 hours and will continue to fast for an additional 4 hours postdose.

Subjects from study Parts 1, 2 and 4 may consume water ad libitum with the exception of 1 hour
before and 1 hour after drug admimistration. The meal start and stop times and the-amount
consumed will be recorded in the source document and appropriate electronic case report form
(eCRF) page for all meals served on the dosing days. During confinement en nondosing days,
subjects will be given 3 meals and an evening snack each containing approximately 30% fat
(relative to the total calories). Breakfast will not be served on dosing days.

Subjects from all study parts should remain upright (seated, standing, or ambulatory) for 4 hours
following dose administration, except as necessitated by the oceurrence of an AE /or study
procedure (eg, obtaining 12-lead ECG). Subjects should refrain from strenuous exercise from

72 hours before Check-in and throughout the entire course of the study.

7.4.1 Part 3 Diet and Fluid Control

Subjects in Part 3 will be required to remain in the study unit for a confinement period of 3 days.
The subjects will be randomized for TAK-041 immediate release tablet administration at
approximately 0800 hours either followimng an overmight fast (no food, no drink other than water,
no medications) of at least 10 hours ot 30 nunutes after starting ingestion of a hugh-fat,
high-calorie breakfast as described-mn 2002 FDA Food-Effect Guidance (the meal composition
should derive of approximately. 150, 250, and 500 to 600 calories from protemn, carbohydrate, and
fat, respectively, in total of approximately 800 to 1000 calories).

Per FDA pwdance, subjects will be served the standard FDA breakfast to be ingested and
completely consumed over 30 minutes. TAK-041 40 mg tablet should be administered
immediately after breakfast with a glass of water.

Substitutions te the contents of this high-fat, high-calorie meal can be made as long as the same
meal 1s served to all subjects and a nutritiomst at the site ensures that the test meal provides a
similar amount of calories from protem, carbohydrates and fat and has comparable meal volume
and viscesity. The clinical site will document the amount of protemn carbohydrates and fat and total
calorie content of the test meal for the study file and provide a copy to the sponsor. The date and
time of the meal will also be recorded on the eCRF.

Fasting subjects will also be administered the 40 mg tablet with a glass of water. Both fasting and
fed subjects will have no food, no drinks (except water) and no medications for 4 hours after dose
administration.
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7.5  Criteria for Discontinuation or Withdrawal of a Subject

The primary reason for discontimuation or withdrawal of the subject from the study or study
medication should be recorded in the eCRF using the following categories. For screen failure
subjects, refer to Section 9.1.21.

1. Pretreatment event (PTE) or AE. The subject has experienced a PTE or AE that requures early
termination because continued participation imposes an unacceptable risk to the subject’s
health or the subject 1s unwilling to continue because of the PTE or AE.

s Liver Function Test (LFT) Abnormalities

Study medication should be discontinued immediately with appropriate clinical follow-up
(including repeat laboratory tests, until a subject’s laboratory profile has returned to
normal’baseline status, see Section 9.1.9), if any of the following circumstances occur at
any time during study medication treatment:

— ALT or AST =8 = ULN.
— ALT or AST >5 % ULN and persists for more than 2 weeks.

— ALT or AST >3 % ULN 1in conjunction with elevated total biluubin =2 x ULN or INR
=1.5.

— ALT or AST >3 x ULN with appearance of fatigue, nausea, vomiting, right upper
quadrant pain or tenderness, fever, rash and/or eosinophilia (>5%).

— ALP elevations >1.5 x ULNun'eonjunction with elevated total biliubin >1.5 x ULN or

elevated 5’ nucleotidase =2 % ULN or elevated GGT > 5 x ULN or elevated AST/ALT
>3 x ULN or elevated ALP >2 x ULN, persisting for longer than 3 days.

— ALP>3 xULN.

2. Significant protocol deviation. The discovery postrandonuzation that the subject failed to meet
protocol entry criterta or did not adhere to protocol requirements, and continued participation
poses an unacceptable r1sk to the subject’s health.

3. Lost to follow-up. The subject did not return to the umt and attempts to contact the subject
were unsuceessful. Attempts to contact the subject must be documented.

4. Volunfary withdrawal. The subject wishes to withdraw from the study. The reason for
withdrawal if provided, should be recorded in the eCRF.

Note: All attempts should be made to determine the underlying reason for the withdrawal and,
where possible, the primary underlying reason should be recorded (1e, withdrawal due to an
AE).

5. Study termunation. The sponsor, IRB, independent ethics commuttee, or regulatory agency
termunates the study.

6. Other.
Note: The specific reasons should be recorded in the “specify” field of the eCRF.
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Note: Skin reactions (cutaneous hypersensitivity) to one of the wearable digital devices will
lead to removal of that device for the remamder of the study, and dependent on PI assessment,
the subject would not be required to discontinue the study.

7.6  Procedures for Discontinuation or Withdrawal of a Subject

The mvestigator may discontimue a subject’s study participation at any time during the study when
the subject meets the study termunation criteria described i Section 7.5. In addition, a,subject may
discontinue his or her participation without giving a reason at any time during the study. Should a
subject’s participation be discontinued, the primary criterion for ternunation must.be recorded by
the mvestigator. In addition, efforts should be made to perform all procedures scheduled for the
Early Termunation Visit. Subjects who drop out for nonsafety reasons may be replaced on a
case-by-case basis at the discretion of the sponsor in consultation with the investigator. Subjects
who drop out for safety reasons will not be replaced.
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8.0 CLINICAL TRIAL MATERIATL MANAGEMENT

This section contains information regarding all medication and materials provided dwrectly by the
sponsor, and/or sourced by other means, that are required by the study protocol including
important sections describing the management of clinical trial materal.

8.1 Study Medication and Materials

8.1.1 Dosage Form, Manufacturing, Packaging, and Labeling

The TAK-041 oral crystalline suspension will be used in this study Parts 1, 2 and'4- The TAK-041
crystalline drug substance (mulled) will be labeled in an open-label fashion and compounded into
oral suspensions that will be labeled in a blinded fashion for third party dispensing. An unblinded
pharmacist will manage and prepare doses as needed throughout the stundy. The oral suspensions
will contain 5 to 160 mg of TAK-041 per dose. Compounding instmctions will be provided to the
clinical site using the compounding worksheet or a similar document.

The oral suspension containing crystalline TAK-041 (nulled) will be prepared at the site by
weighing an appropriate amount of erystalline TAK-041 (mulled) into a dosing bottle and mixing
with 70 mL of 0.5% Tween 80 in 0.5% methylcellulose vehicle (Tween/MC vehicle). The
composition of the Tween/MC vehicle 1s in Table 8.a."The composition of crystalline

TAK-041 oral suspension 1s listed in Table 8.b.

Table 8.a Compeosition of 0.5% Tween 80 in 0.5% (w/v) Methylcellulose Vehicle

Component Composition per 100 mL of Water
Methylcellulose, USP 500 mg
Tween 80, NF 500 mg
Sterile water for irngation, USP 100 mL

Table 8.b Compesition of Crystalline TAK-041 Oral Suspension

Component Quantity per Dose
Crystalline TAR-041 {milled) {3) mg
TweenMC vehicle T0mL

{a) Amount shall be in the range of 5 mg to 160 mg, which corresponds to a dose of 5 to 160 mg TAK-041, and a
concentration range of 0.07 to 2.29 mg/ml. TAE-041.

A placebo suspension will be prepared by weighing an appropriate amount of HPMCAS-M mnto a
dosing bottle. Add 70 mL of 0.5% methylcellulose (MC) vehicle (MC vehicle) and mix well The
composition of the placebo suspension 15 in Table 8.c.
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Table 8.c Composition of Placebo to TAK-041 Oral Suspension

Component Quantity per Dosing Bottle ~
Hydroxypropyl methylcellulose acetate succinate-medium (a) mg ...;"\m
grade (HPMCAS-M), NF N

0.5% MC wvehicle (MC vehicle) 70 mL N

(a) Amount determined by the active dose used in the cohort and period. The amount shall be the same asthat in the
active dose in the same cohort and period, in a range of 5 to 160 mg. 1\\}

The TAK-041 40 mg tablet will be used in this study for Part 3. The tablet furmulﬂlll’h(;}n s designed
for immediate drug release
_ The tablets are round and film coated.

<

: N

8.1.1.1 Sponsor-Supplied Drug O

For Parts 1, 2, and 4, the TAK-041 crystalline drug substance (milled)-will be supplied in a powder
form, in appropriate packaging, and each container will bear a\;@le panel label that includes all
pertinent study information. )

L

The TAK-041 40 mg immediate release tablet will be used‘in this study for healthy subjects in Part
3. The tablets are packaged in amber glass bottles. Eﬂtgﬁ*l\)ottle will contain a label that includes
pertinent study information and caution statemen%:l‘

)
8.1.2 Storage ,;Z_,O
Investigational drug must be kept in an Qpﬁgpriate, limited-access, secure place until it is used or
returned to the sponsor or designee for/@estruction. Investigational drug must be stored under the
conditions specified on the label, and-femain in the original container until dispensed.

e,
TAK-041 crystalline drug sub.gﬁﬁ:e (milled) and 40 mg tablets are stored at controlled room
temperature (20°- 25°C wil%%fi:ursiuns allowed from 15°-30°C).
O

8.1.3 Dose and Regimen

The planned initial dose of TAK-041 for Part 1 SRD Cohort 1 Period 1 is 5 mg. Doses for
subsequent p iods/cohorts will be determined based on the available safety, tolerability, and PK
data from the ding period/cohort. The doses will be administered to the subjects by the
investigatp(%: the investigator's designee. Subjects will receive the doses by drinking the entire
suspeni_ﬂ'\ffrum the dosing bottle. The dosing bottle will then be rinsed with 35 mL of water and
thesifise will be administered in the same manner as the suspension. The rinse and administration
wiil | be repeated one more time.

r,\‘;‘ﬁigihle subjects in Part 3 will be randomized to receive a single dose of TAK-041 as one 40 mg

o, tablet administered orally after either an overnight fast of at least 10 hours or 30 minutes after

S)
ON
Q\

starting ingestion of a high-fat and high-calorie breakfast as recommended in the 2002 FDA
Food-Effect Guidance [3] (the meal should derive of approximately 150, 250 and 500 to 600
calories from protein, carbohydrate and fat, respectively, in total of approximately 1000 calories).

Nid
C\

O



TAK-041
Study No. TAK-041-1001 Page 67 of 189
Protocol Incorporating Amendment No. 05 03 July 2018

The tablet must be admimistered with a glass of water (approximately 240 mL). It should be
swallowed as a whole and not be manipulated in any way.

814 Overdose

An overdose 15 defined as a known deliberate or accidental administration of investigational drug,
to or by a study subject, at a dose above that which 1s assigned to that individual subject according
to the study protocol

All cases of overdose (with or without associated AEs) will be documented on an-Overdose page
of the eCRF, 1n order to capture this important safety mformation consistently m the database.
Cases of overdose without manifested signs or symptoms are not considered AEs. AEs associated
with an overdose will be documented on AE CRF(s) according to Section 0.0, Pretreatment
Events and Adverse Events.

SAEs associated with overdose should be reported according to the procedure outlined in

In the event of drug overdose, the subject should be treated‘symptomatically.

8.2  Investigational Drug Assignment and Dispensing Procedures

Subjects will be assigned, in the order in which they are randomized into the study, to receive their
treatment according to the randomization schedule allocated to the site. The Randomization
Sequence Number will be entered onto the eCRF.

Investigational drug must be stored under the conditions specified on the label, and remain in the
original contamer until dispensed. Subjects are to fast overmight for at least 8 hours prior to dosing
on Day 1 (in Part 1) and on Days 1,8, 15 and 22 (in Part 2 and Part 4). Subjects in Part 3 will be
randomized to receive TAK-041 as one 40 mg tablet administered orally after at least 10 hours of
overnight fast or 30 minutes-after starting ingestion of a high-fat, lugh-calorie breakfast. On all
dosing days, subjects in all study parts will be allowed to eat 4 hours postdose. Descriptions of the
study supplied meals and dietary fat content, and timing of assessments in relation to dosing can be
found 1n Section 7.4.

Subjects who drop out for non-safety reasons may be replaced on a case-by-case basis at the
discretion of the sponsor in consultation with the investigator. Subjects who replace dropouts will
be allocated to the same treatment as the subject they replace. Subjects who drop out for safety
reasons will not be replaced.

For each dosing cohort in Parts 1, 2, 3, and 4, randomuized subjects will be assigned a 4-digit
randonuzation number i the order they are enrolled. Randomization sequence numbers will be
XYO01 to XY08 for Parts 1 and 2, XYO01 to XY 18 for Part 3, and XY01 to (Y24 for Part 4, where
X refers to study part (1, 2, 3 or 4) and Y refers to cohort number.

For example:

e Subjects in Part 1 Cohort 1 will have randonuzation sequence numbers 1101 to 1108 and
subjects in Part 1 Cohort 2 will have randonuzation sequence numbers 1201 to 1208.



TAK-041
Stndy No. TAK-041-1001 Page 68 of 189
Protocol Incorporating Amendment No. 05 03 July 2018

e Subjects in Part 2 Cohort 1 will have randomization sequence numbers 2101 to 2108, subjects
i Part 2 Cohort 2 will have randomization sequence numbers 2201 to 2208, and subjects in
Part 2 Cohort 3 will have numbers 2301 to 2308.

e Subjects in Part 3 will have randomization sequence numbers 3101 to 3118.

e Subjects in Part 4 will have randomization sequence numbers 4101 to 4124

This 4-digit number will be used by the clinical site to facilitate the pre-labeling of PK samples,
and will be the only subject identifier used on all PK sample collections. It should also be
contained on the PK transport vials shipped to the bioanalytical laboratory, and will be used by the
laboratory to report the subject data results. Tlis 4-digit number should only be used for the
purposes described in this section. It does not replace the 3-digit subject number which 1s assigned
at the time the informed consent 1s obtained and which 1s used for all other procedures to identify
the subjects throughout the study.

If a subject needs to be replaced, the replacement subject will recerve the same treatment or
treatment sequence of the subject being replaced. The replacement randomization number will be
50 larger than the randomuization number of the subject who 1s bemg replaced. For example,
randonuzation number 1251 will be used for the subject who replaces the subject who had
randonuzation number 1201, using the same treatment or treatment sequence in Part 1 Cohort 2.

Study drugs will be dispensed in the umt under the supervision of the investigator or designee.

8.3  Randomization Code Creation and Storage

TDC Americas Analytical Sciences Department or designee will generate the randonuzation
schedule and a copy will be provided to the site pharmacist prior to the start of this study. All
randonuzation information will bestored in a secured area, accessible only by authorized
personnel.

8.4  Investigational Drug Blind Maintenance

The investigational drug blind 1s maintained through a randomuzation schedule held by the
dispensing pharmacist and the randomization statistician.

8.4.1 Unblinding Procedure

The mnvestigational drug blind shall not be broken by the investigator unless information
concerning the investigational drug 1s necessary for the medical treatment of the subject. All study
assessments and causality should be performed, 1f possible, prior to unblinding. In the event of a
medical emergency, 1f possible, the medical momitor or designee should be contacted before the
mvestigational drug blind 1s broken to discuss the need for unblinding.

The sponsor must be notified as soon as possible if the investigational drug blind 1s broken. The
date, time, and reason the blind 15 broken must be recorded in the source documents and the same
information (except the time) must be recorded on the eCRF.
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If any site personnel are unblinded, investigational drug must be stopped immediately and the
subject must be withdrawn from the study.

No change should be made to any assessment of the subject after unblinding.

8.5  Accountability and Destruction of Sponsor-Supplied Drugs

Drug supplies will be counted and reconciled at the site before being refurned to the spensor or
designee.

The investigator or designee must ensure that the sponsor-supplied drugs are used in accordance
with the protocol and 1s dispensed only to subjects enrolled in the study. To decuiment appropriate
use of sponsor-supplied drug (TAK-041 and matched placebo), the investigator or designee must
maintain records of all sponsor-supplied drug delivery to the site, site inventory, dispensation and
use by each subject, and return to the sponsor or designee.

Upon receipt of sponsor-supplied drug, the investigator or designee must verify the contents of the
shipments against the packing list. The verifier should ensure that the quantity 1s correct, and the
medication 1s in good condition. If quantity and conditions are acceptable, investigator or designee
should acknowledge the receipt of the shipment by signing bottom half of the packing list and
emailing per instructions provided on the form If there are any discrepancies between the packing
list versus the actual product recerved, Takeda must be contacted to resolve the 1ssue. The packing
list should be filed in the mvestigator’s essential document file.

The investigator or designee must maintain100% accountability for all sponsor-supplied drugs

recerved and dispensed during his or her entire participation in the study.

e Continuously momtoring expiration dates 1f expiry date/retest date 1s provided to the
mvestigator or designee.

e Frequently verifying thatactual inventory matches documented inventory.

e Venfying that the log 1s completed for the drug lot used to prepare each dose.

e Venfying that all containers used are documented accurately on the log.

e Venfying that required fields are completed accurately and legibly.

e A site representative or unblinded pharmacy momtor, otherwise uninvolved with study
conduet, will review the randomization schedule and subject dosmg log prior to Day 1 for all
Coherts/Periods dosing and following dosing to ensure all subjects recerved the correct dose of
study medication.

o If any dispensing errors or discrepancies are discovered, the sponsor must be notified
immediately.

The investigator or designee must record the current inventory of all sponsor-supplied drugs
(TAK-041 and matched placebo) on a sponsor-approved drug accountability log. The following
information will be recorded at a mumimum: protocol number and title, name of investigator, site
identifier and number, description of sponsor-supplied drugs, expiry and/or retest dates, date and
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amount dispensed, including 1mtials, seal, or signature of the person dispensing the drug, and the
date and amount returned to the site by the subject, including the initials of the person recerving the
sponsor-supplied drug. The log should include all required information as a separate entry for each
subject to whom sponsor-supplied drug 1s dispensed.

Prior to site closure or at appropriate intervals, a representative from the sponsor or its designee
will perform sponsor-supplied drug accountability and reconcihiation before sponsor-supplied
drugs are returned to the sponsor or 1ts designee for destruction. The investigator or designee will
retain a copy of the documentation regarding sponsor-supplied drug accountability, return, and/or
destruction, and originals will be sent to the sponsor or designee.

The investigator will be notified of any expiry date or retest date extension of sponsor-supplied
drug during the study conduct. On expiry date notification from the sponser or designee, the site
must complete all mstructions outlined in the notification, including segregation of expired
sponsor-supplied drug for return to the sponsor or its designee for destruction.

In the event of expiry date extension of supplies already at the study site, sponsor-supplied drugs
may be relabeled with the new expiry date at that site. In such cases, Takeda or its designee will
prepare additional labels, certificates of analyses, and all necessary documentation for completion
of the procedure at the sites.
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9.0 STUDY PLAN

9.1 Study Procedures

The following sections describe the study procedures and data to be collected. For each procedure;
subjects are to be assessed by the same mvestigator or site personnel whenever possible. The
Schedules of Study Procedures are located in Appendix A Appendix B, Appendix C and
Appendix D and Appendix E for Parts 1, 2, 3, and 4 respectively, of the study.

9.1.1 Informed Consent Procedure
The requirements of the informed consent are described i Section 15.2.

Informed consent mmst be obtamed prior to the subject entering into the study, and before any
protocol-directed procedures are performed, including requesting that a-subject fast for laboratory
evaluations.

Participation in the wearable device study component 1s optional for the study subjects.

A unique subject identification number (subject number) swill be assigned to each subject at the
time that informed consent 1s obtamned; this subject number will be used throughout the study.

9.1.1.1 Pharmacogenomic Informed Consent Procedure

Pharmacogenomics informed consent 1s a component of the overall study informed consent. The
requirements are described 1 Section 15.2.

The pharmacogenomic sample collection 1s mandatory.

9.1.2 Demographics, Medical History, and Medication History Procedure

Demographic mformation to be-obtained will include date of birth, sex, Hispanic ethmicity, and
race as described by the subject, alcohol and caffeine history, and smoking status of the subject at
Screening.

Medical history to be obtained will mclude determining whether the subject has any significant
conditions or diseases relevant to the disease that stopped at or prior to signing of the mformed
consent. Ongoing conditions are considered concurrent medical conditions (see Section 9.1.8).

Medication history information to be obtamed includes any medication relevant to eligibility
criteria/stopped at or within 28 days prior to signing of informed consent.

9:1.3  Physical Examination Procedure and Neurological Examination

A physical examination will consist of the following body systems: (1) eyes; (2) ears, nose, throat;
(3) cardiovascular system; (4) respiratory system; (5) gastrointestinal system; (6) dermatologic
system; (7) extremuties; (8) musculoskeletal system: (9) nervous system; (10) lymph nodes; and
(11) other.
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As part of the physical examination, neurological assessments will be included on the
Neurological Exam eCRF and inchude (1) Basic Mental Status; (2) Cranial nerves II-XII;

(3) Motor examination; (4) Deep Tendon Reflexes; (5) Sensory examination; (6) Cerebellar
function. The Bond-Lader visual analogue scale (VAS) (Section 9.1.13) and the C-SSRS (Section
9.1.14) will also be administered.

Any abnormal finding on a pretreatment physical exanunation assessment must be assessed as Not
Clinically Significant (NCS) or Chimically Significant (CS) by the investigator and recorded in the
source document and eCRF. All CS findings/changes will be recorded as a PTE or eencurrent
medical condition mn the source document and on the appropriate eCRF describedin Section

10.0 or Section 9.1.8.

On subsequent examinations, any abnormal change from the pretreatment physical examination
(including neurological) assessment occurring immediately prior to the start of the investigational
drug (Day -1) nmst be assessed as NCS or CS by the investigator and recorded in the source
document and eCRF. Any CS change or new diagnosis as a result of a CS change, as determuned
by the investigator, will be recorded as an AE i source documentation and on the PTE/AE eCRF
described 1n Section 10.0.

9.1.4  Weight, Height, and BMI

A subject should have weight and height measured while wearing indoor clothing and with shoes
off. The BMI 1s calculated using metric umts with the formula provided below:

The Takeda standard for collecting height is centimeters without decimal places and for weight 1t
1s kilograms (kg) with 1 decimal place: BMI should be derived as:

Metric: BMI = weight (kg)/height (m)®

Note that although height 1s reported in centimeters, the formmla uses meters for height; meters can
be determined from centimeters by dividing by 100. Thus, for example, if height=176 cm
(1.76 meters) and weight=79 2 kg, then BMI=79.2/1.76°=25.56818 kg/m’.

The values should be yeported to 1 decimal place by rounding. Thus, in the above example BMI
would be reportedias 25.6 kg/m’. However, if the BMI is used as entry criteria based on a BMI
between 18 and 32 kg/m’, then this determination must be made after rounding.

9.1.5 Viftal Sign Procedure

Vital signs will include oral body temperature measurement, supime and standing blood pressure,
respwation rate, and pulse (beats per minute). Pulse and blood pressure will be measured after
S munutes supine and again at 1 and 3 minutes after standing for all scheduled time points.

Vital signs may be repeated. All measurements will be recorded on the source documents and in
the eCRF. See Appendix A, B, C and D/E for the schedules of vital sign assessments in Part 1, 2, 3,
and 4 respectively, of the study.

If a vital sign 1s found to be abnormal postdose, 1t may be collected every 30 minutes 1f clinically
significant.
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Vital signs should be measured at the same time of the day across visits, if possible. When
postdose vital signs are scheduled at the same time as blood draws, the blood draw will take
priority and vital signs will be obtained within 0.5 hour before or after the scheduled blood draw.

9.1.6 Wearable Device Procedure

9.1.7 Documentation of Concomitant Medications

Concomitant medication is any drdg'given in addition to the study medication. These may be
prescribed by a physician or obfained by the subject over the counter. Concomitant medication is
not provided by Takeda. At.€ath study visit, subjects will be asked whether they have taken any
medication other than the study medication (used from signing of informed consent through the
end of the study), and all. medication including vitamin supplements, over-the-counter medications,
and oral herbal preparations, must be recorded in the eCRF. Documentation will include generic
medication name; dose, unit, frequency, route of administration, start and end dates, and reason for
use.

9.1.8 DPocumentation of Concurrent Medical Conditions

Coricufrent medical conditions are those significant ongoing conditions or diseases that are present
at.signing of informed consent. This includes clinically significant laboratory, ECG, or physical
examination abnormalities noted at screening and/or Baseline (Day -1) examination. The
condition (ie, diagnosis) should be described.

9.1.9  Procedures for Clinical Laboratory Samples

All samples will be collected in accordance with acceptable laboratory procedures. Laboratory
samples will be taken following an overnight fast of at least 8 hours on the days stipulated in the
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Schedules of Study Procedures (Appendix A, B, C, and D/E for Part 1, 2, 3 and 4 respectively, of

the study.

Table 9 a lists the tests that will be obtained for each laboratory specimen.

Table 9.a Clinical Laboratory Tests
Hematology Serum Chemistry Urinalysis
Red blood cells (RBC) AIT pH
White blood cells (WBC) with Albumin Specific gravity
differential Alkaline phosphatase Protein
Hemoglobin AST Glucose
Hematocrit Total bilirubin Blood
Platelets Direct bilimibin Nitrite
PT/INE Total protein Leucocyte esterase
aPTT Creatinine Osmolality
Blood urea nitrogen (BUN)
Creatine kinase Microscopic Analysis™:
y-Glutamyl transferase (GGT) RBC/high power field
Potassinm WBC/high power field

Sodinm

Glucose

Chloride

Bicarbonate

Calcium

Total serum cholesterol
Triglycerides

eGFR.

57-mucleptidase
Bile-acids

Epithelial cells, casts, efc.

“To be performed if abnormal

Diagnostic Screening:
Serum

Urine/Blood

Antipsychotic medication level (performed at Screening, Dmg screen, including amphetamines, barbiturates,
benzodiazepines, cannabinoids, cocaine, opiates, alcohol,

Day 21 and Day 50.)

Hepatitis panel, including HBsAg and anti-HCV

Female subjects only:

human chorionic gonadotropin (hCG) for pregnancy

Follicle-stimulating hormone (FSH)

if menopause is suspected and subject is not surgically

sterile

and cotinine

aPTT=activated Partial Thromboplastin Time, eGFE=estimated glomemlar filtration rate, PT=prothrombin time,

INE=international normalized ratio.

The local laboratory will perform laboratory tests for hematology, serum chemistries, and
urinalysis. The results of laboratory tests will be rehwned to the mvestigator, who 1s responsible for
reviewing and filing these results.

If subjects experience any of the following:

1. ALT or AST =3 xULN
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2. ALP elevations >1.5 x ULN m conjunction with elevated total biluubm >1.5 x ULN or
elevated 5'nucleotidase >1.5 x ULN or elevated GGT > 5 x ULN or elevated AST/ALT >1.5
ULNALP > 2 x ULN persisting for longer than 3 days

3. ALP>3xULN

follow-up laboratory tests (at a mmimum, serum ALP, ALT, AST, total bilirubin, GGT,
5"-nucleotidase, INR, and the specific assessment that meets one of these criteria if notan this list)
should be performed within a maximum of 7 days and preferably within 48-72 hours after the
abnormality was noted.

Please refer to Section 7.5 for discontinuation criteria, and Section 10.2.3 for the appropriate
guidance on Reporting of Abnormal Liver Function Tests in relation to the elevated liver enzyme
values listed above. Imtiate close observation for subjects enrolled with Baseline elevations in
liver enzymes that are not >3 x ULN, yet worsen by 2-fold increases above Baseline values after
study drug exposure.

If the ALT, AST, or ALP remains elevated >3 *xULN on these 2 consecutive occasions, the
mvestigator must contact the Medical Monitor for consideration of additional testing, close
momnitormg, possible discontinuation of study medication, discussion of the relevant subject details
and possible alternative etiologies. The abnormality should be recorded as an AE (please refer to
Section 10.2 3 Reporting of Abnormal Liver Function Tests for reporting requirements).

All laboratory safety data will be transferred electronically to Takeda or designee in the form
specified by Takeda. The investigator will maintain a copy of the laboratory accreditation and
applicable reference ranges for the laboratory used.

Laboratory reports must be signed and dated by the principal investigator or subinvestigator
mdicating that the report has been reviewed and any abnormalities have been assessed for clinical
significance. Any abnormalities 1dentified prior to first dose will require clear and complete
documentation in the source documents as to the investigator’s assessment of not climically
significant before proceeding with enrollment/randomuzation.

All clinically significant laboratory abnormalities must be recorded as a PTE/AE m the subject’s
source documents and on the appropriate eCRF. A climeally significant laboratory abnormality
that has been verified by retesting will be followed until the abnormality returns to an acceptable
level or a satisfactory explanation has been obtained.

9.1.9.1 - Renal Function

In addition to the common laboratory tests of kidney function (BUN, creatimine, urinalysis), and
eGFR will be determined in all study parts, see Table 9.a. For the Schedule of Procedures, see
Appendix A, B, C and D/E for Part 1, 2, 3 and 4, respectively.

9.1.10 Contraception and Pregnancy Avoidance Procedure

From sigming of mformed consent, throughout the duration of the study, and for a period of
145 days (1e, 90 days after 5 half-lives) after the last dose of study drug, nonsterilized** male
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subjects who are sexually active with a female partner of childbearing potential* must use barrier
contraception (eg, condom with spermicidal cream or jelly). In addition, they nmst be advised not
to donate sperm during this period.

*Females NOT of childbearing potential are defined as those who have been surgically sterilized
(hysterectomy, bilateral oophorectomy or tubal ligation) or who are postmenopausal (eg, defined
as at least 2 years since last regular menses with an FSH>40 IU/L or at least 5 years since last
fregular menses, confirmed before any study medication 1s implemented).

**Sterilized males should be at least 1 year postvasectomy and have confirmed that they have
obtained documentation of the absence of sperm in the ejaculate.

An acceptable method of contraception 1s defined as one that has no lhugher than a 1% failure rate.
In this study, where medications and devices containing hormones are exeluded, the only
acceptable methods of contraception are barrier methods for male subjects who are sexually active
with a female partner of cluldbearing potential:

Barrier methods (each time the subject has intercourse):
e Male condom PLUS spermicide.
e Cap (plus spermicidal cream or jelly) PLUS male'condom and spermicide.

e Diaphragm (plus spermicidal cream or jelly) PLUS male condom and spermicide.

For female subjects, oral contraceptives are prohibited for 30 days prior to Check-in (Day -2) until
55 days (e, 5 half-lives) after the last dose of study drug.

Subjects will be provided information on acceptable methods of contraception as part of the
subject informed consent process and will be asked to sign a consent form stating that they
understand the requirements for avoidance of pregnancy, donation of ova, and sperm donation
during the course of the study.

In addition to a negative serum hCG pregnancy test at Screening, female subjects also must have a
negative serum hCG pregnancy test on Day -2 and Study Exit/Early Termination for all study
parts.

In addition, male subjects mmst be advised not to donate sperm from signing of informed consent
until 145 days (1e, 90 days after 5 half-lives) have elapsed since the last dose of study drug.

9.1.11 - Pregnancy
Women of childbearing potential will not be included 1n this study.

There are no nonclimical teratogenicity/fetotoxieity data on TAK-041 as no embryo-fetal
development toxicity studies have been conducted with the compound. Based on the results of
nonchinical toxicity studies, TAK-041 was not mutagenic or clastogenic.

As such, the effect of TAK-041 on fetal development 1s unknown at this fime. TAK-041 has not
been administered to women who are pregnant or lactating. No nonclinical reproductive and
developmental toxicity studies have been conducted. TAK-041 should not be adnmimstered to
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pregnant or lactating women at this stage in development. Based on this, 1t 1s recommended that
women of childbearing potential be excluded from this study. Male subjects who are sexually
active with a woman of childbearing potential should use a highly effective method of
contraception (<1% failure rate/year), which has low user dependency while participating in this
study (see Section 9.1.10). These requirements will apply during treatment and for a periodof
145 days (1e, 90 days after 5 half-lives) days after the last dose of study drug.

If any subject 1s found to be pregnant during the study she should be withdrawn and any
sponsor-supplied drug should be immediately discontinued. In addition, any pregnancies in the
partner of a male subject during the study or 145 days (i1e, 90 days after 5 half-lives) after the last
dose of study drug, should also be recorded following authorization from the subject’s partner.

If the pregnancy occurs during admunistration of active study medication; eg, after Day 1 or within
145 days (1e, 90 days after 5 half-lives) have elapsed since the last doselof active study medication,
the pregnancy should be reported immediately, using a pregnancy notification form, to the contact
listed 1n Section 1.0.

Should the pregnancy occur during or after admimistration of blinded drug, the investigator must
inform the subject of their right to receive treatment information. If the subject chooses to recerve
unblinded treatment information, the individual blind should be broken by the investigator.
Subjects randomized to placebo need not be followed.

If the female partner of a male subject agrees to the primary care physician bemg informed, the
investigator should notify the primary care physician that the male partner was participating in a
clhinical study at the time she became pregnant and provide details of treatment the subject recerved
(blinded or unblinded, as applicable).

All reported pregnancies will be followed up to final outcome, using the pregnancy form. The
outcome, mcluding any premature termination, must be reported to the sponsor. An evaluation
after the birth of the cluld will also be conducted.

91.12 ECG Procedure

A standard 12-lead ECG will be recorded. The investigator (or a qualified observer at the
mvestigational sife) will interpret the ECG using one of the following categories: within normal
limits, abnormal but not climcally significant, or abnormal and clinically significant. The
following parameters will be recorded on the eCRF from the subject’s ECG trace: heart rate, PR
mterval ‘QT interval, QRS interval, and QTc, and QTcF.

All'stationary 12-lead ECG machines will be supplied by the site. Subjects should be n a supine
position following an approximate 10-munute rest period for ECG recordings. Should technical
difficulties occur during recording of the ECG, a reasonable attempt should be made to repeat the
ECG shortly after the failed attempt.

ECG results (including electronic tracing) will be captured electronically and reviewed in the site’s
electronic source data system, ClinBase, and not printed. ECGs can be printed if needed.
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ECGs will be adnunistered according to the schedules in all study parts as shown in Appendix A, B,
C and D/E. Single ECGs will be taken at all time points.

Continuous 12-lead Holter ECG monitoring will also be conducted in Part 2 only from Day -1 until
24 hours postdose on Day 1. Triplicate 12-lead ECGs will be extracted from the H-12 flash card
approximately 1 minute apart from one another (for each time pont, triplicate ECGs with 10-sec.
extraction) at the following time pomts: Day -1 (23, 22, 20, 16, 12 hour before dosing). and Day
1 immedhately before dosing [0 hr, within 45 mun of dosing], and at 1, 2, 4, 8, 12, and 24 hours
postdose. A window of +10 munutes around each scheduled time point can be utilized in order for
the central reader to obtain the necessary ECGs. Holter recordings will be also stored by Takeda,
used for additional analyses, and may be sent to a central ECG analysis laboratory for retrospective
expert review and estimation of ECG intervals at an appropriate time for the TAK-041 program
during or after completion of the present study.

When an ECG 1s scheduled at the same time as blood draws or vital signs, then the blood draws
and wvital signs will take priority and the ECG will be obtamned within 0.5 hour before or after the
scheduled blood draw/vital sign assessment. If an ECG coincides with a meal, ECG will take
precedence followed by the meal.

9.1.12.1 Holter ECG Monitoring (Part 2, Healthy Subject Cohorts)

To ensure high-quality data recording, prior to eléctrode placement, the anatomucal sites must be
prepared to allow for proper skin/electrode mterface. Any hair on the electrode sites must be
shaven. Any oils, lotions, or dead skin should be removed from the electrode sites using an
abrasive alcohol prep pad designed for tlus purpose. An indelible skin marker must be used to
mark the exact electrode placement site-so that the electrode positions will remain constant
throughout each treatment period. The electrodes should always be attached to the Holter
connecting cable prior to skin placement.

All Holter recordings will be obtained on 1000 sps flash cards using a 12-lead Holter recorder. The
flash cards will be couriered to the central cardiac core laboratory. Alternatively, Holter recordings
will be digitally transmmtted to the central cardiac core laboratory, as appropnate.

Each 12-lead Holter ECG acquisition window will be approximately 10 munutes in duration, from
which cardiac data analysis laboratory will extract 10-second ECGs m triplicate. This window will
be preceded by 10 nunutes of quiet supine rest.

Subjectswill be supervised while remaining at rest, quiet, awake, and in a supine position from at
least 10 minutes prior to the beginming of each ECG extraction time point and will remain quuet,
awake, motionless, and supine for at least 10 minutes after the beginning of each ECG extraction
time point.

ECGs derived from Holter monitoring are not intended to be analyzed for real-time safety
momnitoring but may be used for future retrospective ECG analyses, unless an earlier analysis 1s
warranted by emerging safety information.
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9.1.13 Bond-Lader Visual Analogue Scale
The Bond-Lader VAS will be administered at designated time points shown in Appendix D.

Bond-Lader VAS of Mood and Alertness [13] consists of a questionnaire of 16 analogue scales
that derive 3 factors that assess change in Self-Rated Alertness, Self-Rated Calmness, and
Self-Rated Contentment. It has proven sensitivity to a wide range of compounds. In the original
versions, ratings were performed by the subject by marking a point on a 10 cm line thatisimeant to
represent the full range of the particular dimension (for example, alert-drowsy). Nine ftéms assess
alertness, 5 items assess contentedness, and 2 items assess calmness. A mark on thefar left side or
far right side of the scale represents extremes with regard to the adjectives on gach'side of the line
(eg, a higher or more rightward score on a scale marked awake—drowsy indicdtes that the subject
feels drowsier).

When BL-VAS assessments are scheduled at the same time as blood draws, vital signs, or ECGs,
they will be completed within 2 hours before or after the blood draws, vital signs, and ECGs.

In this study, the Bond-Lader VAS is considered a safety measure.

9.1.14 C-SSRS

Suicidality will be assessed by the use of the C-SSRS. The C-SSRS is a 3-part scale that measures
suicidal ideation (eg, subject endorses thoughts abeut a wish to be dead or has other thoughts of
suicide), intensity of ideation (frequency, duratien, controllability, deterrents, and reasons for
ideation), and suicidal behavior (actually, intérrupted, and aborted attempts at suicide) [14].

Two versions of the C-SSRS will be used in this study: the Screening/Baseline C-SSRS Lifetime
and the Since-Last-Visit C-SSRS. Thése will be administered according to the schedules shown in
Appendix A, B, C and D/E for Parft1, 2, 3, and 4, respectively.

The C-SSRS was developed by researchers at Columbia University as a tool to help systematically
assess suicidal ideation and‘behavior in subjects during participation in a clinical trial of
centrally-acting drugs [#4]. The C-SSRS is composed of 3 questions addressing suicidal behavior
and 5 questions addressing suicidal ideation, with sub questions assessing the severity. The tool is
administered via interview with the subject.

90.1.15 RN
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9.1.17 Other Psychiatric/Neurological Rating Scales

Subjects with schizophrenia (Part 4) will also receive the MINI,

. A trial manual describing the procedures to be used with these
assessments will be supplied to the site. These assessments will be administered according to the
schedule shown in Appendix D/E. The assessments are briefly described below:

9.1.17.7 MINI International Neuropsychiatric Interview

The MINI International Neuropsychiatric Interview (MINI) is a short structured diagnostic
interview developed jointly by psychiatrists and clinicians in the United States.and Europe for
DSM-1V and International Classification of Diseases 10th Revision psychiatric'disorders with an
administration time of approximately 15 minutes, it was designed to meet‘the need for a short but
accurate structured psychiatric interview for multicenter clinical trials @nd epidemiology studies.
The clinician responsible for the subject must administer the MIN|{20-22].

9.1.17.2
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9.1.18 Pharmacogenomic Sample Collection

9.1.18.1 DNASample Collection
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9.1.18.2 RNA Sample Collection —Part 1

9.1.168.3 RNA 5ample Collection —FPart 2, Part 3 and Part 4

9.1.19 Pharmacokinetic Sample Collection

9.1.19.7 Colleetion of Plasma for Pharmacokinetic Sampling

Blood samiples (one 4-mL sample per scheduled time) for PK analysis of TAK-041 will be
collected-into chilled Vacutainers containing anticoagulant K;EDTA. Placebo samples will not be
analyzed by the bioanalytical laboratory except 2 samples per subject receiving placebo, 1 predose
and the other around the expected time at which Crax occurred (as emerging from the actual
mieasurement of the samples of the first dose group) to ensure from a safety perspective that no
additional subjects could have been on active treatment. Instructions for sample processing and
shipment will be provided in to the site in the Laboratory Manual.

Serial blood samples for determination of TAK-041 in Part 1 will be collected according to
Table 9.c, and Table 9.d, and in Appendix A.
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Table 9.c Collection of Blood Samples for Pharmacokinetic Analysis in Part 1, Cohorts
1and?2

Analyte Matrix Dosing Day Scheduled Time (hours)

TAK-041 Plasma Day 1 of Period 1 Predose (within 60 minutes prior to dosing), 0.25,0.5,1, 15,2, 3 4.8,

12,24, 36, 48, 72, and 96 hours postdose.

TAE-041 Plasma Day 1 of Period 2 Predose (within 60 minutes prior to dosing), 0.25,0.5, 1, 1.5,2/3, 4, 8,
12,24, 36, 48, 72, and 96 hours postdose, and at each weekly
Follow-up Visit

Table 9.d Collection of Blood Samples for Pharmacokinetic Analysis in Part 1, Cohorts

Jtos
Analyte Matrix Dosing Day Scheduled Time (hours)
TAK-041 Plasma 1 Predose (within 60 minutes prior to'dosing), 0.25,0.5,1,15,.2,3. 4. 8,

12,24, 36, 48, 72, and 96 hours postdose, and at each weekly
Follow-up Visit (Days 8, 15,22, 20 36 and 43).

Serial blood samples for determination of TAK-041 in Part 2 and Part 4 will be collected according
to Table 9 e and m Appendix B for Part 2 and i Appendix D and Appendix E for Part 4.

Table 9.e Collection of Blood Samples for PK Analysis in Part 2 and Part 4

Analyte Matrix Dosing Day Scheduled Time (hours)

TAK-041 Plasma 1 Predose (within 60 minutes prior to dosing), 0.5,1,1.5,2,3, 4§, 12,24,
48, and 96 hours postdose.

TAE-041 Plasma 8 and 15 Predose (within 60 minutes prior to dosing), 1, 2 and 4 hours post dose.

TAK-041 Plasma 22 Predose (within 60 minutes prior to dosing), and 05, 1,15, 2, 3,4, 8,

12, 24 and 48 hours postdose, and at each Follow-up Visit (Days 26,
20,36, 43, 50, 57, 64 and 70).

Serial blood samples for determination of TAK-041 in Part 3 will be collected according to Table
9 f and mn Appendix C.

Table 9.£ Collection of Blood Samples for Pharmacokinetic Analysis in Part 3

Analyte Matrix Dosing Day Scheduled Time (hours)

TAK-041 Plasma 1 Predose (within 60 minutes prior to dosing), 0.25,0.5,1,15,2,3. 4.6,
8,12, 24 36,48, 72, and 96 hours postdose, and at Follow-up Visit
(Day 19).

Based on emerging PK data from previous cohorts, the actual times may change but the number of
samples will remain the same. All efforts will be made to obtamn the PK samples at the exact
nominal time relatrve to dosing. When the timing of safety measurements coincides with a PK
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54
blood collection, the order should be safety assessments followed by PK blood sample collection \> )
at the nominal time. The actual times of sample collection will be recorded on the source 6\

documents and eCRF.

Sampling time points may be adjusted based on the preliminary emerging PK data collected f@§
prior period/cohort(s), but the total number of samples collected per subject should not exceed the

planned number. \ﬁ}\q

9.1.19.2 Collection of Urine for Pharmacokinetic Sampling Q

Serial urine samples for determination of TAK-041 in Part 1 will be cullect&d,@%dmg to

Table 9.g and in Appendix A. %
N

?
Table 9.g Collection of Urine Samples for Pharmacokinetic Analysis for Part 1

Analyte Matrix Dosing Day Schedule@m (hours)

TAK-047 Urine 1 Predose (-12to 0), 0 to 6, _ﬁj;ﬁﬂ 12to 24, 24 to 48, 4Bto 72, and 72
to 96 hours postdose. \‘\\} >
S

(\} ’
Serial urine samples for determination of TAK-041 m»;Ran 2 will be collected according to
Table 9.h and in Appendix B. \\\

Table 9.h Collection of Urine Sanpluéinharmamkmetlc Analysis for Part 2

Analyte Matrix Dosing Day \}é - Scheduled Time (hours)

TAK-041 Urine 1 ’:ﬁ'edose{‘lzmﬂ} and 0to 6, 6tol12, 12 to 24, 24 to 48 hours
('J pDSth’SE

TAK-041 Urine 22 H../:-" Predose (-12to 0), and 0 to 6, 6 to12, 12 to 24, 24 to 48 hours
’(\(f\\ postdose.

In Part 2 and Part 4 m:ﬁ\ﬁj mL aliquots should be taken from the urine collections on Days 1 and
22 (predose and 12 hours postdose) for measurement of 6B-hydroxycortisol/cortisol ratio to
assess CYP3A4 n:ﬂuttmn

When Early Tgﬁmlnatmn occurs on a non-PK blood collection day, PK blood and urine samples
should hetﬁ!ected

Unne‘shh‘lples for subjects randomized to placebo will not be analyzed.

Q volume will be recorded within 2 hours of the end of the collection period. Instructions for
ple processing and shipment will be provided to the site in the Laboratory Manual.
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9.1.19.3 Bioanalytical Methods

Plasma and urine concentrations of TAK-041 will be measured by high-performance liquid
chromatography with tandem mass spectrometry at PPD laboratories.

9.1.20 Pharmacokinetic Parameters

The PK parameters of TAK-041 will be determined from the concentration-time profiles for all
evaluable subjects in all study parts. Actual sampling times, rather than scheduled samipling times,
will be used n all computations involving sampling times. The following PK parameters will be
calculated for plasma concentration values of TAK-041:

Table 9.i Pharmacokinetic Parameters

SymbolTerm Definition

Plasma

AUC, Area under the plasma concentration-time curve from the time 0 to time 24 hours. Note: If a
time period other than 24 hours is needed, this will have to be specified (eg, AUCy; for time 0
to 72 hours).

AUCqs Area under the plasma concentration-time enrve from the time 0 to time 96 hours.

AUC Area under the plasma concentration-time curve during a dosing interval, where tau (1) is the
length of the dosing interval.

AUC,., Area under the plasma concentrafion-time curve from time 0 to time of the last quantifiable
concentration.

AUC, Area under the plasma concentration-time curve from time 0 to infinity, calculated as
AUC=AUCAHC ),z

Racjang Accumulation ratio (based on AUC), calculated as dose normalized AUC; at steady state/dose
normalized AUC; after a single dose.

Facicman Accumulation factor (based on Cpgy), calculated as dose normalized Cpay./dose normalized
Cona after a single dose.

Covas Average plasma concenfration at steady state, calculated as AUC/T.

Chast Lastobserved quantifiable plasma concentration.

Coe Waximum observed plasma concentration.

Crmss Maximum observed steady-state plasma concentration during a dosing interval.

Crougn Trough plasma concentration {measured concentration at the end of a dosing interval at
steady state taken directly before next administration.

CL/F Apparent clearance after extravascular administration, calculated as =Dose/AUC,, after a
single dose and as Dose/AUC; after multiple dosing (at steady state).

tine Terminal elimination half-life, calculated as In(2)/z.

tmax Time to reach Com.

Vo F Apparent volume of distribution during the terminal phase after extravascular administration,
calculated as (CL/F)fz.

The following urine PK parameters of TAK-041w1ll be derived from urine concentrations of
TAK-041:
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Table 9.j Urine Parameters Part 1, Part 2 and Part 4

Urine

Aey Total amount of drug excreted in urine from time 0 to time t.

fa Fraction of drug excreted in urine, calculated as (Ae/dose)=100. Molecular weight adjustment
needed for metabolites.

Clg Renal clearance, calculated as Ae/ALC.

9.1.21 Pharmacodynamic Parameters

9.1.21.1

9.1.22 Exploratory Biomarker Sample.Collection
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9.1.23 Documentation of Screen Failure

Investigators must account for all subjects who sign informed consent. If the subject 1s found to be
not eligible at this visit, the investigator should complete the eCRF screen failure form.

The primary reason for screen failure 1s recorded in the eCRF using the following categories:
e PTE/AE

e Did not meet inclusion criteria or did meet exclusion criteria (specify reason).

e Significant protocol deviation.

e Lost to follow-up.

e Voluntary withdrawal (specify reason).

e Study ternunation.

e  Other (specify reason).

Subject numbers assigned to subjects who fail screening shonld not be reused.

9.1.24 Documentation of Randomization

Only subjects who meet all of the inclusion criteriaand none of the exclusion criteria are eligible
for randomization into the treatment phase.

It the subject 1s found to be not eligible forrandomization, the inwvestigator should record the
primary reason for failure on the applicable eCRF.

9.2  Monitoring Subject Treatment Compliance

Study medication will be admiistered while subjects are under observation i the clinical research
umt. Followmg administration of the study medication, appropriate mouth and/or hand checks will
be performed to ensure that the dose 1s swallowed and noted in the source document. The date and
time of each dose will be recorded in the source documents and on the eCRFs. An inventory of the
study medication supplies dispensed will be performed by the site pharmacist or authorized study
designee and recorded onto the Drug Accountability Log i the subject’s source document records
or equivalent. The exact dose time of consecutive subjects may be staggered to facilitate logistics
at the site!

93 Schedule of Observations and Procedures

@ The schedules for all study-related procedures in Part 1, Part 2, Part 3 and Part 4 are shown in
Appendix A, Appendix B, Appendix C and Appendix D/E, respectively. Assessments should
be completed at the designated wvisit/time point(s).
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9.3.1 Discharge
Part 1 Day 5 (Discharge)

Part 2 and Part 4 Days 3, 10, 17, and 24 (Final Discharge)

Physical examination and neurological examination.
Vital signs.

Weight.

Concomutant medications.

12-Lead ECG.

Safety laboratory tests.

Serum pregnancy test (hCG) (female subjects only) (Cohorts 1 and.2 only)

PK blood collection.

PK urine collection.

AFE assessment.

C-SSRS (Since Last Visit).
Bond-Lader VAS.

Physical examination and neurological examination.
Vital signs.

Concomutant medications.

12-Lead ECG.

Safety laboratory tests.

PK blood collection (Days 3 and 24 only).

PK urine collection (Days 3 and 24 only).

AE assessment.

O-SSRS (Since Last Visit).

Bond-Lader VAS.

Part 3 Day 19 (Follow-up)

Physical examination and neurological examination.
Vital signs.

Concomutant medications.
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e 12-Lead ECG.

e Safety laboratory tests.

e PK blood collection

* AFE assessment.

e C-SSRS (Since Last Visit).

For all subjects receiving study medication, the investigator must complete the End of Study eCRF
page.

9.3.2 Early Termination

The reason for discontinuation must be documented in the source document and eCRF. The
following procedures will be performed and documented:

When early termination 1s within 1 hour of a scheduled PK sample collection and the study drug
has been administered, the PK sample should be collected. The site may seek guidance. For
example, collect samples if early withdrawal 1s due to an AE and/or if several hours elapsed since
last blood draw.

For all subjects recerving study drug, the investigater must complete the End-of-Study eCRF page.
End-of-Study 1s defined as the Follow-up assessmient or Early Termination.

9.4  Biological Sample Retention and Destruction

In this study, specimens for genome/gene analysis will be collected as described in Section 9.1.15,
Other Procedures. The genetic material will be preserved and retained at Covance Biorepository
for up to but not longer than 15 years or as required by applicable law. The sponsor has put into
place a system to protect the subjects’ personal information to ensure optimal confidentiality and
defined standard processes for sample and data collection, storage, analysis, and destruction.

The samples will be sent to a central laboratory that processes the blood sample and serves as a
secure storage facility: The samples will be initially stored at Covance Central Laboratory Services
Indianapolis, IN: The Sponsor and researchers working with the Sponsor will have access to the
samples collected and any test results. All samples collected during the study will be stored
securely with limited access and the Sponsor will require anyone who works with the samples to
agree toliold the research information and any results in confidence.

The sample will be labeled with a unique sample 1dentifier similar to labeling in the main study but
using a code that 1s different from the code attached to the health information and other clinical test
results collected in the study. The sample and data are linked to personal health information with
code numbers; the samples are stripped of all personal identifying information but a key linking
the samples to clinical analysis data exists. This link means that the subject may be identified but
only indirectly. The code numbers will be kept secure by or on behalf of the Sponsor.

?
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Subjects who consented and provided a pharmacogenomic sample for DNA and RNA analysis can
withdraw their consent and request disposal of a stored sample at any time prior to analysis. Notify
sponsor of consent withdrawal.

N
™
9.5 Blood Volume KK
Total blood sampling volume for an individual subject in Part 1 is shown in Table 9.k. "\‘\.\C
Q
o
Table 9.k Approximate Blood Volume for Part 1 Cohort 1 %'C,-“
Number of Samples ON
Sample Volume Period Follow-up - ‘Crinal Total
Sample Type {mL) Screening | 1 2 3 4 Visits .R\ Visit | Volume (mL)
Safety laboratory tests 202 mL at 1 3 3 3 3 E.‘l 1 2542
sCreening "
11.7 mL at other Ke)
visits J
5'nucleotidase (a 3.5 mL P

PK blood collection 4 0 15 15 15 15 T 0 268

eGFR (c) 15 0 2 (c) fcd| 2| O 0 0 10.5 (c)
.~5~  Total Approximate Blood Sampling Volume  562.7

{a) Number of samples based on 7 weekly safety and"PK Follow-up Visits planned.

{b) The blood required for 5°nucleotidase will be bdllécted as part of the safety laboratory samples at Screening, Day 2, Day 5, at
the weekly safety Follow-up Visits and at the Final Visit. On Day 1 a separate 3.5 mL sample will be collected.

(c) The blood required for the predose eGFR &a@mple will be collected as part of the safety laboratory samples on Day -1. The
postdose eGFR 3.5 mL sample will be ::g\‘ 6 (+2) hours postdose.

The maximum volume of h{_oi}d in any single day is approximately 58 mL. The total volume of
blood for each subject in Geéhort 1 is approximately 562.7 mL. Direct venipuncture or indwelling
catheter may be used ftir lood collection.

Total blood san]e!;klg volume for an individual subject in Part 1 Cohort 2 is shown in Table 9.1.
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Table 9.1 Approximate Blood Volume for Part 1 Cohort 2
Number of Samples

Sample Volume Period Follow-up Total Volume
Sample Type {mL) Screening| 1 2 3 Visits (a) Final Visit (mL)
Safety laboratory tests 20.2mL at 1 3 3 3 7 1 219.7

screening
11.7 mL at other
Visits

5'nucleotidase (a) 35 1(b) 3(b)| 3(b)| 3(b) 7(b) 11(b) 10.5 (a)

PK blood collection 4 0 15 15 15 1

eGFR (c) 3.5 0

0 208
0 10.5 (c)

Total Approximate Blood Sampling Volume

464.1

{a) Number of samples based on 7 weekly safety and PK Follow-up Visits planned;

{b) The blood required for 5'nuclectidase will be collected as part of the safety Taboratory samples at Screening, Day 2, Day 5, at
the weekly safety Follow-up Visits and at the Final Visit. On Day 1 a separate™3.5 mL sample will be collected.
(c) The blood required for the predose eGFR sample will be collected asypart of the safety laboratory samples on Day -1. The

postdose eGFR 3.5 mL sample will be collected 6 (+2) hours postdose.

Similar to Part 1 Cohort 1, the maximum volumeef blood collected for Cohort 2 in any single day
is approximately 58 mL. The total volume ofiblood for each subject in Cohort 2 is approximately
464.1 mL. Direct venipuncture or indwelljn§'catheter may be used for blood collection.

Total blood sampling volume for an individual subject in Part 1 Cohorts 3 to 5 is shown in Table

9.m.
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Table 9.m  Approximate Blood Volume for Part 1 Cohorts 3 to 5
Volume per Subject (mL)
154
Sample | Screening Day Total Volume-[~~
Volume Day Day Follow-up | Final |per Subje
Sample Type (mL) 21t0-2 | -1 1 2 3 4 5 | ET Visits Visit | Co
20 mL at 20 12 12 12 | 12 | 12(72)(a) 12 @ﬂ
screening \’*}\
Safety laboratory |12 mL at
samples other visits *}:J
5'nucleotidase 1.5 (b) {b) ib) | (b) (b) ( 0
PK samples 4 40 8 4 4 4 4 4 (24)(a) 84
eGFR 3.5 (c) (c) (c) % ~c) 0
Total Blood Sampling Volume| 245

(a) The numbers represent volume required per visit and in parenthesis, thewlumewm for 6 visits (Days B, 15, 22, 29, 36, and
43).

,
S
(b) The blood required for 5'nucleotidase will be collected as part of the safety latioratory samples at Screening, Day -1, Day 2, Day
5, at Early Termination, at the weekly safety follow-up visits, and at the Fi isit.

(c) The blood required for eGFR will be collected as part of the safety lab samples at Day -1, Day 2, Day 5, and at the weekly
safety follow-up visits.

The maximum volume of blood collected for Eﬁn\\ 3 to 5 in any single day is approximately
40 mL. The total volume of blood for each subject in Cohorts 3 to 5 is approximately 245 mL.
Direct venipuncture or indwelling cathete_r{m;'y be used for blood collection.

)

Total blood sampling volume for an i@idual subject in Part 2 is shown in Table 9.n.
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Table 9.n Approximate Blood Volume for Part 2 Cohorts 1to 4
Volume per Subject (mL)
Day
Total
Volume
Follow- per
Final up Peripd}. Subject
Sample Discha Safety per
Volume |Screeni| Day rge PK.Ffu | Cohort
Sample Type| (mL) ng |-2|13| 5| 7|8 |14|15| 21| 22| 23 |Day24| ET |~wsits | (mL)
20mLat| 20 12 | 12 12112112112 12) 12 12 12412 (84)(a) 212
screening
Safety 12 mL at
laboratory other
samples visits
5'nucleotidas 35 o) | (b) (b) (b) (b) (b) | (b) (b) 0
e-(a)

PK samples
eGFR . 0

Total Blood Sampling Volume| 455

The total blood volume of 528.5 mi will betdken over a period of 2.5 months
(a) The numbers represent volume required.per visit and in parenthesis, the volume required for 7 visits (Days 26, 29, 36, 43, 50, 57,
and 64).

(b) The blood required for 5'nucleotidase will be collected as part of the safety laboratory samples at Screening, Day -2, Day 7, Day
14, Day 21, Day 24, Early Termination, and at the weekly safety follow-up visits.
(c) The blood required for eGFR will be collected as part of the safety laboratory samples at Days -2, 7, 14, 21, and at the weekly

safety follow-up visits.

The maximumevelime of blood collected on any single day is approximately 108.5 mL. The total
volume of blood to be collected from each subject in Part 2 Cohorts 1 to 4 is approximately

455 mL, and-Wwill be taken over a period of 2.5 months. Direct venipuncture or indwelling catheter
may be tised for blood collection.

T otal blood sampling volume for an individual subject in Part 3 is shown in Table 9.0.
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Table 9.0 Approximate Blood Volume for Part 3
Number of Samples

ET | Follow N
Sample Sample Day Day | Day Day Day Day -up Tola\l\"\ I
Type Volume Screening -1 1 2 3 4 5 Day 19 | Volome
Safety 20 1 1 - - 1 - 1 1 ]
Laboratory &
Samples \"\_“‘
5' 3.5 (b) (b) (b) (b)Y 0
nucleotidase \*:\'\—'

eGFR 35 | I © | | | | |

x|

(c)

(c)

0

{a) The numbers represent volume required per visit.

Total Blsod Sampling Volume (mi) 159
P

(b) The blood required for 5°nuclectidase will be collected as part of the safiety Iabqﬂlﬁ_‘y samples at Screening, Day -1, Early

Termination, and at the Follow-up visit. by

- %)
(c) The blood required for eGFR will be collected as part of the safety Iaborm\hmamples at Day -1, ET or Follow-up visit.

The maximum volume of blood collected for a sutgjecll,.'[fi‘bﬂrt 3 in any single day is approximately
55 mL. The total volume of blood for each subject in Part 3 is approximately 159 mL. Direct

venipuncture or indwelling catheter may be used_\{ﬁ’rﬂhlund collection.
.
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Table 9.p Approximate Blood Volume for Part 4

Volume per Subject (mL) Total
Volume
Day Follow- per
Final up Period| Subject
Sample Discha Safety per
Volume |Screen-| Day rge PK Flu,_ | Cohort
Sample Type| (mL) ing | -2 (13| 5| 7| 8 | 14|15 21| 22 | 23 |Day24| ET | visits {mL)
20mLat| 20 12 | 12 1212112121212 12 | 12 2 (84| 212
screening
Safety 12 mL at
laboratory other
samples visits
5'nucleotidas a5 o) | (b) (b) (b) (b) By~ (B (b) 0
e-(a)

PK samples 4 44 | 4 16 16 6| 4 4 4 | 4(28) (a) 152
eGFR 35 ) | (c (c) (c) (c) (c) 0

Total BElood Sampling Volume| 455

(a) The numbers represent volume required per visit and inl parenthesis, the volume required for 7 visits (Days 26, 29, 36, 43, 50, 57,
and 64).

(b) The blood required for 5'nucleotidase will be wollected as part of the safety laboratory samples at Screening, Day -2, Day 7, Day
14, Day 21, Day 24, Early Termination, and af'the weekly safety follow-up visits.

(c) The blood required for eGFR will be colected as part of the safety laboratory samples at Days -2, 7, 14, 21, and at the weekly
safety follow-up visits.

The maximum volume of blood collected on any single day is approximately 108 mL. The total
volume of blood to be-¢otlected from each subject in Part 4 is approximately 455 mL, and will be
taken over a period 62.5 months. Direct venipuncture or indwelling catheter may be used for
blood collection.
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10.0 PRETREATMENT EVENTS AND ADVERSE EVENTS
10.1 Definitions

10.1.1 PTEs

A PTE 1s defined as any untoward medical occurrence in a clinical investigation subject who has
signed informed consent to participate in a study but prior to administration of any study
medication; it does not necessarily have to have a causal relationship with study participation.

10.1.2 AEs

An AFE 1s defined as any untoward medical occurrence in a clinical investigation subject
administered a drug or due to a study procedure; it does not necessarily-have to have a causal
relationship with this treatment.

An AE can therefore be any unfavorable and umintended sign (eg, @ clinically significant abnormal
laboratory finding), symptom, or disease temporally associated with the use of a study drug or due
to a study procedure, whether or not it 1s considered related to the study drug.

10.1.3 Additional Points to Consider for PTEs and AEs

An untoward finding generally may:

e Indicate a new diagnosis or unexpected worsemng of a pre-existing condition. (Intermuttent
events for pre-existing conditions underlying disease should not be considered PTEs or AEs.)

¢ Necessitate therapeutic intervention:

e Requure an mvasive diagnosti¢-procedure.

e Requure discontinuation or'a change m dose of study medication or a concomitant medication.

¢ Be considered unfayorable by the investigator for any reason.

e PTEs/AEs caused by a study procedure (eg, a bruise after blood draw) should be recorded as a
PTE/AE.

Diagnoses vs signs and symptoms:

e Eachevent should be recorded to represent a single diagnosis. Accompanymg signs (including
abnormal laboratory values or ECG findings) or symptoms should NOT be recorded as
additional AEs. If a diagnosis 15 unknown, sign(s) or symptom(s) should be recorded

appropriately as a PTE(s) or as an AE(s).
Laboratory values and ECG findings:

e Changes in laboratory values or ECG parameters are only considered to be PTEs or AEs if they
are judged to be climically significant (ie, 1f some action or intervention 1s required or if the
investigator judges the change to be beyond the range of normal physiologic fluctuation). A
laboratory re-test and/or continued monitoring of an abnormal value are not considered an
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mtervention. In addition, repeated or additional noninvasive testing for verification, evaluation
or monitoring of an abnormality 1s not considered an intervention.

It abnormal laboratory values or ECG findings are the result of pathology for which there 1s an
overall diagnosis (eg, increased creatinine in renal failure), the diagnosis only should be
reported appropriately as a PTE or as an AE.

Pre-exusting conditions:

Pre-exusting conditions (present at the time of signing of informed consent) are considered
concurrent medical conditions and should NOT be recorded as PTEs or AEs:Baseline
evaluations (eg, laboratory tests, ECG, X-rays etc.) should NOT be recorded as PTEs unless
related to study procedures. However, 1f the subject experiences a worsening or complication
of such a concurrent condition, the worsening or complication should be recorded
appropriately as a PTE (worsening or complication occurs before start of study medication) or
an AFE (worsemng or complication occurs after start of study medication). Investigators should
ensure that the event term recorded captures the change in the condition (eg, “worsening

of 7).

If a subject has a pre-existing episodic condition (eg-asthma, epilepsy) any occurrence of an
episode should only be captured as a PTE/AE if the episodes become more frequent, serious or
severe in nature, that 1s, investigators should eusure that the AE term recorded captures the
change in the condition from Baseline (eg “worsening of...").

If a subject has a degenerative concurrent condition (eg, cataracts, rheumatoid arthritis),
worsening of the condition should enly be captured as a PTE/AE 1f occuring to a greater
extent to that which would be expected. Again mvestigators should ensure that the AE term
recorded captures the change i1 the condition (eg, “worseming of . .™).

Worsening of PTEs or AEs:

If the subject experiences a worsening or complication of a PTE after starting adnumistration of
the study medication, the worsening or complication should be recorded appropriately as an
AE. Investigators should ensure that the AE term recorded captures the change in the condition
(eg, “worsentng of ...

If the subject experiences a worsening or complication of an AE after any change in study
medication, the worsening or complication should be recorded as a new AE. Investigators
sheuld ensure that the AE term recorded captures the change m the condition (eg, “worseming
of_ 7).

Changes in severity of AEs /Serious PTEs:

If the subject experiences changes in severity of an AE/serious PTE, the event should be
captured once with the maximum severity recorded.
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Preplanned surgeries or procedures:

I Preplanned procedures (surgeries or therapies) that were scheduled prior to signing of
informed consent are not considered PTEs or AEs. However, if a preplanned procedure is
performed early (eg, as an emergency) due to a worsening of the pre-existing condition, the
worsening of the condition should be captured appropriately as a PTE or an AE. Complications
resulting from any planned surgery should be reported as AEs.

Elective surgeries or procedures:

I Elective procedures performed where there is no change in the subject’s medieal condition
should not be recorded as PTEs or AEs, but should be documented in the Stbject’s source
documents. Complications resulting from an elective surgery should beFéported as AEs.

Overdose:

I Cases of overdose with any medication without manifested side-effects are NOT considered
PTEs or AEs, but instead will be documented on an Overdpse page of the eCRF. Any
manifested side effects will be considered PTEs or AEs and'will be recorded on the AE page of
the eCRF.

Events detected by wearable digital devices:

10.1.4 SAEs

An SAE is defined as any untewward medical occurrence that at any dose:
1. Results in DEATH.
2. Is LIFE THREATENING.

I The term “life threatening” refers to an event in which the subject was at risk of death at the
time of.the event; it does not refer to an event that hypothetically might have caused death
if it mere more severe.

Requirés inpatient HOSPITALIZATION or prolongation of existing hospitalization.
Results in persistent or significant DISABILITY/INCAPACITY.

L eads to a CONGENITAL ANOMALY/BIRTH DEFECT.

Is an IMPORTANT MEDICAL EVENT that satisfies any of the following:

I May require intervention to prevent items 1 through 5 above.

S G W

I May expose the subject to danger, even though the event is not immediately life
threatening or fatal or does not result in hospitalization.
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e Includes any event or synonym described m the Takeda Medically Significant AE List

(Table 10.a).
Table 10.a  Takeda Medically Significant AE List
Term

Acute respiratory failure/acute respiratory distress Hepatic necrosis

syndrome
Torsade de pointes/ventricular fibrillation / ventricular  Acute liver failure

tachycardia Anaphylactic shock
Malignant hypertension Acute renal failure
Convulsive seizure Pulmonary hypertension
Agranulocytosis Pulmonary fibrosis
Aplastic anemia Confirmed or suspected endotoxin shock

Toxic epidermal necrolysis/Stevens-Tohnson syndrome Confirmed or suspected transmission of infectious agent by a
medicinal product
Neuroleptic malignant syndrome/malignant hyperthermia
Spontaneous abortion/stillbirth and fetal death

PTEs that fulfill 1 or more of the serious criteria above are also to be considered SAEs and should
be reported and followed up in the same manner (see Sections 10.2.2 and 10.3).

10.1.5 Severity of PTEs and AEs
The different categories of mtensity (severity) are characterized as follows:

Mild: The event is transient’and easily tolerated by the subject.
Moderate: The event canses the subject discomfort and interrupts the subject’s usual activities.
Severe: The event canses considerable interference with the subject’s usual activities.

10.1.6 Causality of AEs

The relationship of each AE to study medication(s) will be assessed using the following

categories:

Related: An AF that follows a reasonable temporal sequence from administration of a dmg (including the
course after withdrawal of the dmg), or for which possible involvement of the drug cannot be
muled out, although factors other than the dmg, such as underlying diseases, complications,
concomitant drugs and concurrent freatments, may also be responsible.

Not Related: An AF that does not follow a reasonable temporal sequence from admimstration of a dmg and/or
that can reasonably be explained by other factors, such as underlying diseases, complications,
concomitant drugs and concurrent treatments.

10.1.7 Relationship to Study Procedures

Relationship (causality) to study procedures should be determined for all PTEs and AEs.



TAK-041
Study No. TAK-041-1001 Page 101 of 189
Protocol Incorporating Amendment No. 05 03 July 2018

The relationship should be assessed as Related if the investigator considers that there 1s reasonable
possibility that an event 1s due to a study procedure. Otherwise, the relationship should be assessed
as Not Related.

10.1.8 Start Date

The start date of the AE/PTE 1s the date that the first signs/symptoms were noted by the subject
and/or physician.

10.1.9 Stop Date

The stop date of the AE/PTE is the date at which the subject recovered, the event resolved but with
or without sequelae or the subject died.

10.1.10 Frequency

Episodic AES/PTE (eg, vomuting) or those which occur repeatedly 'over a period of consecutive
days are intermittent. All other events are continuous.

10.1.11 Action Concerning Study Medication

e Drug withdrawn — a study medication 1s stopped due to the particular AE.

e Dose not changed — the particular AE did not requure stopping a study medication

e Unknown — only to be used if 1t has not been possible to determune what action has been taken.

e Not Applicable — a study medication was stopped for a reason other than the particular AE
eg the study has been termunated. the subject died, dosing with study medication was already
stopped before the onset of the AE.

e Dose Interrupted — the dose was mterrupted due to the particular AE.

10.1.12 Outcome
¢ Recovered/Resolved — Subject returned to first assessment status with respect to the AE/PTE.

e Recovering/Resolving — the intensity i1s lowered by one or more stages: the diagnosis or
signs/symptoms has almost disappeared; the abnormal laboratory value improved, but has not
refurned to the normal range or to baseline; the subject died from a cause other than the
particular AE/PTE with the condition remaining “recovering/resolving”.

¢ Not recovered/not resolved — there 1s no change in the diagnosis, signs or symptoms; the
mtensity of the diagnosis, signs/ symptoms or laboratory value on the last day of the observed
study period has got worse than when 1t started; 1s an ureversible congenital anomaly; the
subject died from another cause with the particular AE/PTE state remaining “Not
recovered/not resolved”.
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e Resolved with sequelae — the subject recovered from an acute AE/PTE but was left with
permanent/significant impairment (eg, recovered from a cardiovascular accident but with
some persisting paresis.

e Fatal — the AEs/PTEs that are considered as the cause of death.

e Unknown — the course of the AE/PTE cannot be followed up due to hospital change ar
residence change at the end of the subject’s participation in the study.

10.2 Procedures
10.2.1 Collection and Reporting of AEs

10.2.1.1 PTE and AE Collection Period

Collection of PTEs will commence from the time the subject signsthe mformed consent to
participate in the study and continue until the subject 1s first administered study medication
(predose on Day 1) or until screen failure. For subjects who discontinue prior to study medication
admumstration, PTEs are collected until the subject discontinues study participation.

Collection of AEs will commence from the time that the subject 1s first admimstered study
medication (Day 1). Routine collection of AEs will-continue until the Follow-up Assessment.

10.2.1.2 PTE and AE Reporting

At each study visit, the investigator will assess whether any subjective AEs have occurred. A
neutral question, such as “How have you been feeling since your last visit?” may be asked.
Subjects may report AEs occurringat any other time during the study. Subjects experiencing a
sertous PTE must be monitored yntil the symptoms subside and any clinically relevant changes in
laboratory values have returned to baseline or there 1s a satisfactory explanation for the change.
Non-serious PTEs, related or'unrelated to the study procedure, need not to be followed-up for the
purposes of the protocol

All subjects experiencing AEs, whether considered associated with the use of the study medication
or not, mmst be monitored until the symptoms subside and any clinically relevant changes in
laboratory values have returned to baseline or until there 15 a satisfactory explanation for the
changes observed. All PTEs and AEs will be documented in the PTE/AE page of the eCRF,
whetheror not the investigator concludes that the event 1s related to the drug treatment. The
following information will be documented for each event:

1. Event term.

2. Start and stop date [and time].
3. Frequency.

4. Severty.

5.

Investigator’s opimion of the causal relationship between the event and administration of study
medication(s) as (related or not related) (not completed for PTEs).
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6. Investigator’s opinion of the causal relationship to study procedure(s), including the details of
the suspected procedure.

7. Action taken concerning study medication (not applicable for PTEs).
8. Outcome of event.

9 Seriousness.

10.2.2 Collection and Reporting of SAEs

When an SAE occurs through the AE collection period it should be reported according to the
following procedure:
A Takeda SAE form must be completed, in English, and signed by the investigator immediately or

within 24 hours of first onset or notification of the event. The information should be completed as
fully as possible but contain, at a mimmum:

A short description of the event and the reason why the eventis categorized as serious.
Subject identification number.
Investigator’s name.

e Name of the study medication(s).

e Causality assessment.

The SAE form should be transmitted within 24 hours to the attention of the contact listed 1n
Section 1.0.

Any SAFE spontaneously reported o the investigator following the AE collection period should be
reported to the sponsor if considered related to study participation.

Reporting of Serious PTEs will follow the procedure described for SAEs.

10.2.3 Reporting of Abnormal Liver Function Tests

If a subject 1s noted to have ALT, AST, or ALP elevated >3 xULN on 2 consecutive occasions
(1e, scheduled wvisit, repeat test 48 hours apart), the abnormality should be recorded as an AE. In
addition, an LFT Increases eCRF must be completed providing additional information on relevant
recent histery, risk factors, clinical signs and symptoms and results of any additional diagnostic
tests performed.

If a subject 1s noted to have ALT, AST, ALP >3 xULN and total bilirubin >2 xULN for which an
alternative etiology has not been identified, the event should be recorded as an SAE and reported
as per Section 10.2.2. The investigator must contact the Medical Monitor for discussion of the
relevant subject details and possible alternative etiologies, such as acute viral hepatitis A or B or
other acute liver disease or medical history/concurrent medical conditions. Follow-up laboratory
tests as described 1n Section 9.1.9 must also be performed. In addition, an LFT Increases eCRF
must be completed and transnutted with the Takeda SAE form (as per Section 10.2.2).
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10.3 Follow-up of SAEs

If information 1s not available at the tiume of the first report becomes available at a later date, the
mvestigator should complete a follow-up SAE form or provide other written documentation and
fax it immediately within 24 hours of receipt. Copies of any relevant data from the hospital notes
(eg, ECGs, laboratory tests, discharge summary, postmortem results) should be sent to the
addressee, 1f requested.

All SAEs should be followed up until resolution or permanent outcome of the event. The timelines
and procedure for follow-up reports are the same as those for the mitial report.

10.3.1 Safety Reporting to Investigators, IRBs or IECs, and Regulatory Authorities

The sponsor will be responsible for reporting all suspected unexpected serious adverse reactions
(SUSARs) and any other applicable SAEs to regulatory authorities, investigators and IRBs as
applicable, in accordance with national regulations in the countries where the study 1s conducted.
Relative to the first awareness of the event by/or further provision to the sponsor or sponsor’s
designee, SUSARs will be submutted to the regulatory authorities as expedited report within 7 days
for fatal and life-threatenung events and 15 days for other serious events, unless otherwise required
by national regulations. The sponsor will also prepare an expedited report for other safety 1ssues
where these might materially alter the current benefit-risk assessment of an investigational
medicinal product or that would be sufficient to eonsider changes in the investigational medicinal
products administration or in the overall conduct of the trial. The mvestigational site also will
forward a copy of all expedited reports to his or her IRB.
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11.0 STUDY-SPECIFIC COMMITTEES

No steering commuttee, data safety monitoring commuttee, or clinical endpoint committee will be
used 1n this study.
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12.0 DATA HANDLING AND RECORDKEEPING

The full details of procedures for data handling will be documented in the Data Management Plan.
AFEs, PTEs, medical history, and concurrent conditions will be coded using the Medical Dictionary
for Regulatory Activities (MedDRA). Drugs will be coded using the World Health Organization
(WHO) Drug Dictionary.

12.1 CRFs (Electronic)
Completed eCRFs are required for each subject who signs an informed consent.

The sponsor or its designee will supply investigative sites with access to eCRFs. The sponsor will
make arrangements to train appropriate site staff in the use of the eCRF. These forms are used to
transmit the information collected in the performance of this study to the sponsor and regulatory
authorities. eCRFs must be completed in English.

After completion of the entry process, computer logic checks will be run to identify items, such as
inconsistent dates, missing data, and questionable values. Queries may be 1ssued by Takeda
personnel (or designees) and will be answered by the site.

Corrections to eCRFs are recorded 1n an audit trail that captures the old information, the new
information, identification of the person making the.correction, the date the correction was made,
and the reason for change. Reasons for significant cotrections should additionally be meluded.

The principal investigator must review the eCRFs for completeness and accuracy and must sign
and date the appropriate eCRFs as indicated Furthermore, the investigator must retain full
responsibility for the accuracy and authenticity of all data entered on the eCRFs.

After the lock of the clinical study database, any change of, modification of, or addition to the data
on the eCRFs should be made by the investigator with use of change and modification records of
the eCRFs. The principal investigator must review the data change for completeness and accuracy,
and must sign and date.

The eCRFs will be reviewed for completeness and acceptability at the study site during periodic
visits by study monitors. The sponsor or its designee will be permitted to review the subject’s
medical and hospital records pertinent to the study to ensure accuracy of the eCRFs. The
completed eCRFs are the sole property of the sponsor and should not be made available in any
form to thud parties, except for authorized representatives of appropriate governmental health or
regulatory authorities, without written permussion of the sponsor.

12.2+. Record Retention

The investigator agrees to keep the records stipulated in Section 12.1 and those documents that
include (but are not limited to) the study-specific documents, the identification log of all
participating subjects, medical records, temporary media such as thermal sensitive paper, source
worksheets, all original signed and dated informed consent forms, subject authorization forms
regarding the use of personal health information (1f separate from the informed consent forms),
query responses/ electronic copy of eCRFs, mncluding the audit trail, and detailed records of drug
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disposition to enable evaluations or audits from regulatory authorities, the sponsor or its designees.
Any source documentation printed on degradable thermal sensitive paper should be photocopied
by the site and filed with the original in the subject’s chart to ensure long-term legibility.
Furthermore, International Conference on Harmomsation (ICH) E6 Section 4.9.5 requures the
investigator to retain essential documents specified in ICH E6 (Section 8) until at least 2 years atter
the last approval of a marketing application for a specified drug indication being investigated or, if
an application 1s not approved, until at least 2 years after the mvestigation 1s discontinied and
regulatory authorities are notified. In addition, ICH E6 Section 4.9.5 states that the study records
should be retamned until an amount of time specified by applicable regulatory requirements or for a
time specified in the Clinical Study Site Agreement between the mvestigator and sponsor.

Refer to the Phase 1 Site Specifications document for the sponsor’s requirements on record
retention. The mvestigator should contact and recerve written approval-from the sponsor before
disposing of any such documents.
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13.0 STATISTICAL METHODS

13.1 Statistical and Analytical Plans

A statistical analysis plan (SAP) will be prepared and finalized prior to unblinding of subject’s
treatment assignment. This document will provide further details regarding the definition of
analysis variables and analysis methodology to address all study objectives.

13.1.1 Analysis Sets

The analysis sets will be defined separately for each part of the study.
Safety Set

The safety analysis set will consist of all subjects who are enrolled and-eteived 1 dose of study
drug. Subjects in this analysis set will be used for demographic, baseline characteristics, and safety
summaries.

PK Set

The PK set will consist of all subjects who receive studydrug and have at least 1 measurable
plasma concentration or amount of drug in the urine.

If any subjects are found to be noncompliant in desing schedule or with incomplete data, a
decision will be made on a case-by-case basis a§ 10 their inclusion in the analysis but will be
presented in the subject listings.

PD Set

13.1.2 Analysis of Demographics and Other Baseline Characteristics

For each part of the study, descriptive statistics (N, mean, SD, median, minimum, and maximum)
will be generated fog-¢ehtinuous demographic variables and baseline characteristics variables (age,
height, weight, and BMI) for pooled placebo, each TAK-041 dose level, TAK-041 overall, and
overall total. For'each Part, the number and percentage of subjects in each class of the categorical
demographie, variables and baseline characteristics variables (sex, ethnicity, and race) will be
tabulated.for pooled placebo group, each TAK-041 dose level, TAK-041 overall, and overall total.
Placeba-data will be pooled across the cohorts within each part.

For éach Part, demographic variables of screen failure subjects and reasons for screen failures will
be summarized overall for subjects who are screened but not enrolled in the study. Individual
demographic characteristics, date of informed consent, and reason for screen failure will be listed.

13.1.3 Pharmacokinetic Analysis

Concentrations of TAK-041 in plasma will be summarized by dose over each scheduled sampling
time using descriptive statistics for each study part. Amount of TAK-041 excreted in urine will be
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summarized by dose over each scheduled sampling interval using descriptive statistics for each
study part. Individual PK data will be presented in a data listing. PK parameters of TAK-041 will
be summarized by dose using descriptive statistics for each study part. Dose proportionality will be
assessed graphically (dose-normalized Cpax and AUC versus dose) in Part 1 and Part 2. To assess
dose proportionality of single dosing (Part 1), a power model will be used. The model will iriclade
the natural log-transformed AUC and Cyax as response variable and the natural log-transformed
dose [In(dose)] as a continuous covariate. No formal statistical comparisons will be conducted. For
Part 2, dose proportionality will be assessed using an analysis of variance (ANOVAJ model
separately for dose-normalized AUC and Cpax on Day 22 with treatment (as a categorical variable)
as a fixed effect. The dose-normalized parameters will be natural log-transformied prior to the
analysis. All treatment differences and corresponding two-sided 90% Cls will be extracted from
the model, back-transformed, and expressed as central value ratios.

The effect of food on TAK-041 exposure will be evaluated in Part 3 using an ANOVA on the
natural log-transformed TAK-041 C,., and AUCg; with regimen (high-fat vs. fasted) as a fixed
effect. The LS mean difference between regimens and the correspending two-sided 90% CI will be
extracted from the model, back-transformed, and expressedas‘central value ratios of TAK-041
exposure after the high-fat meal versus the fasted state.

The relative bioavailability of TAK-041 administered’as a 40 mg immediate release tablet
formulation compared to the 40 mg oral suspensign-formulation in the fasted state will also be
assessed using an ANOVA model. Subjects admiinistered the 40 mg oral suspension in Part 1 and
Part 2 (Day 1 data only) will be pooled togethér and treated as the reference regimen for this
analysis; subjects treated with the TAK-04140 mg tablet formulation under the fasted condition in
Part 3 will be the test regimen. The ANOYA will be performed on the natural log-transformed Day
1 TAK-041 C.w and AUCg with regimen as a fixed effect. The LS mean difference between
regimens and the corresponding twe-sided 90% CI will be extracted from the model,
back-transformed, and expressed as central value ratios.

13.1.4 Exploratory An
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13.1.5 Safety Analysis

Safety data will be presented by TAK-041 dose and placebo for each part.

TEAESs will be summarized by plagebo, each TAK-041 dose level, and TAK-041 overall for each
study part.

Clinical laboratory variables;vital signs, and ECG parameters will be summarized with
descriptive statistics for baseline, postdose, and change from baseline to postdose values by dose
and scheduled time pgint for each study part. In Part 2, continuous Holter ECG monitoring
parameters will be.extracted in triplicate and the average of the 3 values at each time point will be
calculated and.used for all statistical analyses and summaries. Uncorrected and corrected QT
intervals, PR; and QRS intervals and heart rate, as well as their changes from baseline will be
summarized-at each scheduled time point.

Potentiat QT prolongation will be assessed using the Holter ECG measurements in Part 2. A linear
miXed effect model for repeated measures will be used. The response variable in the model will be
the change from the time-matched baseline in the average of the triplicate corrected QT intervals
(QTc). The time-matched baselines will come from the ECGs taken on Day -1 (23, 22, 20, 16, and
12 hours before dosing). The model will include treatment, time (as a categorical variable), and the
treatment-by-time interaction as fixed effects, subject as a random effect, baseline as a covariate,
and the baseline-by-time interaction as an additional fixed effect. The LS mean change from
time-matched baseline for each treatment and the associated standard error and two-sided 95% CI
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will be extracted for each treatment at each timepoint, as well as differences from placebo and
associated standard errors, two-sided 95% Cls, and p-values.

A separate linear mixed effects model will be used to assess the relationship between the change
from time-matched baseline in QTc and TAK-041 exposure in Part 2. The response variable in-the
model will be the change from time-matched baseline in QTc. The model will include TAK-041
plasma concentration (as a continuous variable) as a fixed effect and subject as a random effect.
Placebo subjects will be meluded in the analysis with a plasma concentration of 0. The estimated
regression line and the 90% confidence band for the regression line will be extracted from the
model The relationship between the change from time-matched baseline mn QTc and TAK-041
plasma concentration will also be examined graphically using a scatterplot. The regression line
and 90% confidence band for the regression line estimated from the modelwill be overlaid onto
the scatterplot.

The number and percentage of subjects with postdose values meeting Takeda’s criteria for
markedly abnormal values for clinical laboratory variables, vital siens, and ECG parameters will
be presented by dose. Neurological assessments will be judged normal, abnormal, CS or NCS. All
summaries will be performed by pooled placebo within cohort and TAK-041 dose level. Physical
examination findings will be presented in data listings. Indrvidual results of BL-VAS and the
C-SSRS will be listed.

All AEs will be coded using MedDRA. Data will be summarized using preferred term and primary
system organ class.

13.2 Interim Analysis and Criteria for Early Termination

Section 6.1.6 describes safety, tolerability, and PK reviews that will take place after completion of
each cohort/period and prior to the next dose escalation stage in the study. Study-specific dose
escalation and stopping rules are described in Section 6.3.2.

An unblinded interim analysis may be performed in Part 4. The purpose of the analysis would be to
assess safety and efficacy of TAK-041 in the case of slower than anticipated enrollment of subjects

with schizophrenia.
13.3 Determination of Sample Size

The sample size chosen of 8 subjects per cohort (6 active: 2 placebo) in Part 1 Cohorts 1-5 and Part
2 Cohorts 1-4 1s based upon precedents of other first-in-human trials rather than a formal
assessment of statistical power. This sample size 1s considered sufficient for investigating the
abjeetives of the study and characterizing any potential effects on safety parameters.

For Part 3, with a sample size of 16 subjects (8 per regimen), assuming a coefficient of variation
(%) for the Cpax of TAK-041 of 13.8%, a two-sided 90% confidence interval for the difference in
log-transformed Cp.x between fed and fasted will extend no more than 0.13 from the observed
mean difference. As an example, 1f the observed ratio between the two regimens 15 1.5,
representing a 50% increase in exposure due to food, then the confidence interval for the true ratio
will extend from 1.32 to 1.71. Sinularly, if the observed ratio 1s 1.0, representing no effect of food,
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then the confidence interval for the true ratio will extend from 0.88 to 1.14. The expected
variability in the AUCgs of TAK-041 is larger than in Crax. In a worst-case scenario, assuming a
coefficient of variation (%) for AUCgs of 26.8%, the confidence interval will extend no more than
0.25 from the observed mean difference. If the observed ratio between the two regimens is 1.5,
representing a 50% increase in exposure due to food, then the confidence interval for the AlCq
ratio will extend from 1.17 to 1.93. If the observed ratio is 1.0, representing no effect of food, then
the confidence interval will extend from 0.78 to 1.28. Taken together, these results areépnsidered
to represent adequate precision for the estimated food effect. The assumed variability in Crax and
AUCgg are estimates from the completed cohorts in Part 1 of this study. To account'for potential
discontinuations, 18 subjects (9 per regimen) will be enrolled.

Subjects who drop out for non-safety reasons may be replaced on a case-by-case basis at the
discretion of the sponsor in consgftation with the investigator. Subjects who replace dropouts will
be allocated to the same Coheflas the subject they replace. Subjects who drop out for safety
reasons will not be replaced.
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14.0 QUALITY CONTROL AND QUALITY ASSURANCE

14.1 Study-Site Monitoring Visits

Monitoring visits to the study site will be made periodically during the study to ensure that all
aspects of the protocol are followed. Source documents will be reviewed for verification of data
recorded on the eCRFs. Source documents are defined as original documents, data, and records.
The investigator and institution guarantee access to source documents by the sponsor,or-its
designee (CRO) and by the IRB or IEC.

All aspects of the study and its documentation will be subject to review by the sponsor or designee
(as long as blinding 1s not jeopardized), including but not limited to the Investigator’s Binder,
study medication, subject medical records, informed consent documentation, documentation of
subject authorization to use personal health information (if separate from the informed consent
forms), and review of eCRFs and associated source documents. It 1s'umportant that the investigator
and other study personnel are available during the momtoring visits and that sufficient time 1s
devoted to the process.

14.2 Protocol Deviations

The investigator should not deviate from the protocel, ‘except where necessary to eliminate an
immmediate hazard to study subjects. Should other nnexpected circumstances arise that will requure
deviation from protocol-specified procedures, the mvestigator should consult with the sponsor or
designee (and IRB or IEC, as requured) to determine the appropriate course of action. There will be
no exemptions (a prospectively approved deviation) from the inclusion or exclusion criteria.

The site should document all protocol deviations in the subject’s source documents. In the event of
a significant dewviation, the site should notify the sponsor or its designee (and IRB or IEC, as
required). Significant deviations include, but are not limited to, those that involve fraud or
misconduct, increase the health risk to the subject, or confound interpretation of primary study
assessment. The Sigmficant Protocol Deviation eCRF 1s to be completed for deviations that are
1dentified as significant by the sponsor.

Every attempt will be made to collect each pharmacokinetic blood sample at the designated time
point, and the actual time of each blood sample will be recorded on the source document and
eCRF.

14.3 -~ Quality Assurance Audits and Regulatory Agency Inspections

The'study site also may be subject to quality assurance audits by the sponsor or designees. In this
circumstance, the sponsor-designated auditor will contact the site in advance to arrange an
auditing visit. The auditor may ask to visit the facilities where laboratory samples are collected,
where the medication 1s stored and prepared, and any other facility used during the study. In
addition, there 1s the possibility that this study may be mspected by regulatory agencies, meluding
those of foreign governments (eg, the FDA, the United Kingdom Medicines and Healthcare
products Regulatory Agency, the Pharmaceuticals and Medical Devices Agency of Japan). If the
study site 1s contacted for an inspection by a regulatory body, the sponsor should be notified
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mmmediately. The investigator and institution guarantee access for quality assurance auditors to all
study documents as described in Section 14.1.
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15.0 ETHICAL ASPECTS OF THE STUDY

This study will be conducted with the highest respect for the individual participants (1e, subjects)
according to the protocol, the ethical principles that have their origin n the Declaration of Helsinki,
and the ICH Harmomised Tripartite Guideline for GCP. Each investigator will conduct the study
according to applicable local or regional regulatory requirements and align lus or her conduct in
accordance with the “Responsibilities of the Investigator™ that are listed in Appendix F._The
principles of Helsinki are addressed through the protocol and through appendices containing
requirements for informed consent and investigator responsibilities.

15.1 IRB and/or IEC Approval

IRBs and IECs must be constituted according to the applicable state and federal/local requirements
of the participating region. The sponsor or designee will require documentation noting all names
and titles of members who make up the respective IRB or IEC. If any member of the IRB or IEC
has direct participation in this study, written notification regarding his or her abstinence from
voting must also be obtained. Those Americas sites unwilling fo'provide names and fitles of all
members due to privacy and conflict of mterest concerns should instead provide a Federal Wide
Assurance Number or comparable number assigned by the Department of Health and Human
Services.

The sponsor or designee will supply relevant doctiments for submission to the respective IRB or
IEC for the protocol’s review and approval. This protocol, the Investigator’s Brochure, a copy of
the mformed consent form, and, if applicable; subject recruitment materials and/or advertisements
and other documents required by all applicable laws and regulations, must be subnutted to a
central or local IRB or IEC for approval. The IRB’s or IEC’s written approval of the protocol and
subject informed consent must be ebtained and subnutted to the sponsor or designee before
commencement of the study (1e; before shipment of the sponsor-supplied drug or study specific
screening activity). The IRB or IEC approval must refer to the study by exact protocol title,
number, and version date;identify versions of other documents (eg, mformed consent form)
reviewed; and state the approval date. The sponsor will ship drug and notify site once the sponsor
has confirmed the adequacy of site regulatory documentation and, when applicable, the sponsor
has received permission from competent authority to begin the trial

Sites must adhere to all requurements stipulated by thewr respective IRB or IEC. This may include
notification to the IRB or IEC regarding protocol amendments, updates to the mformed consent
form, recrurtment materials intended for viewing by subjects, local safety reporting requirements,
reports and updates regarding the ongoing review of the study at intervals specified by the
respective IRB or IEC, and subnussion of the investigator’s final status report to IRB or IEC. All
IRB and IEC approvals and relevant documentation for these items must be provided to the

sponsor or its designee.

Subject incentives should not exert undue influence for participation. Payments to subjects must
be approved by the IRB or IEC and sponsor.
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15.2 Subject Information, Informed Consent, and Subject Authorization

Written consent documents will embody the elements of informed consent as described in the
Declaration of Helsinki and the ICH Gudelines for GCP and will be m accordance with all
applicable laws and regulations. The informed consent form, subject authorization form (1f
applicable), and subject information sheet (if applicable) describe the planned and permutted uses,
transfers, and disclosures of the subject’s personal and personal health information for pusposes of
conductmg the study. The informed consent form and the subject information sheet (if applicable)
further explain the nature of the study, its objectives, and potential risks and benefits; as well as the
date informed consent 1s given. The informed consent form will detail the requirements of the
participant and the fact that he or she 1s free to withdraw at any time without giving a reason and
without prejudice to his or her further medical care.

The investigator 1s responsible for the preparation, content, and IRB or JEC approval of the
informed consent form and 1f applicable, the subject authorization form. The informed consent
form, subject authorization form (if applicable), and subject information sheet (if applicable) must
be approved by both the IRB or IEC and the sponsor prior to nse.

The informed consent form, subject authorization form (1f applicable), and subject information
sheet (1f applicable) must be wriften in a language fully comprehensible to the prospective subject.
It 15 the responsibility of the investigator to explain the detailed elements of the informed consent
form, subject authorization form (1f applicable), and subject information sheet (if applicable) to the
subject. Information should be given in both eral and written form whenever possible and in the
manner deemed appropriate by the IRB or IEC. In the event the subject 1s not capable of rendering
adequate written informed consent, then the subject’s legally acceptable representative may
provide such consent for the subject in-accordance with applicable laws and regulations.

The subject, or the subject’s legally acceptable representative, must be given ample opportunity to:
(1) inquure about details of thestudy and (2) decide whether or not to participate in the study. If the
subject, or the subject’s legally acceptable representative, determines he or she will participate in
the study, then the informed consent form and subject authorization form (if applicable) must be
signed and dated by the subject, or the subject’s legally acceptable representative, at the time of
consent and prior fo the subject entering into the study. The subject or the subject’s legally
acceptable representative should be mnstructed to sign using their legal names, not nicknames,
using blue or black ballpoint ink. The mvestigator must also sign and date the informed consent
form and subject authorization (1f applicable) at the time of consent and prior to subject entering
mto the study; however, the sponsor may allow a designee of the mvestigator to sign to the extent
permitted by applicable law.

Once signed, the original informed consent form, subject authorization form (1f applicable), and
subject information sheet (1f applicable) will be stored in the investigator’s site file. The
investigator must document the date the subject signs the informed consent in the subject’s
medical record. Copies of the signed informed consent form, the signed subject authorization form
(1f applicable), and subject information sheet (1f applicable) shall be given to the subject.
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All revised informed consent forms must be reviewed and signed by relevant subjects or the
relevant subject’s legally acceptable representative in the same manner as the original informed
consent. The date the revised consent was obtained should be recorded m the subject’s medical
record, and the subject should receive a copy of the revised informed consent form.

Subjects who consented and provided a pharmacogenomic sample for DNA and RNA analysis can
withdraw their consent and request disposal of a stored sample at any tume prior to analysis- Notify
sponsor of consent withdrawal.

15.3 Subject Confidentiality

The sponsor and designees affirm and uphold the principle of the subject’s pight to protection
against invasion of privacy. Throughout this study, a subject’s source data will only be linked to
the sponsor’s clinical study database or documentation via a umque identification number. As
permutted by all applicable laws and regulations, limited subject attributes, such as sex, age, or date
of barth, and subject imitials may be used to venify the subject and'accuracy of the subject’s unique
1dentification number.

To comply with ICH Gudelines for GCP and to verify compliance with this protocol, the sponsor
requires the investigator to pernut its monitor or designee’s momtor, representatives from any
regulatory authority (eg, FDA, Medicines and Healthcare products Regulatory Agency,
Pharmaceuticals and Medical Devices Agency), the sponsor’s designated auditors, and the
appropriate IRBs and IECs to review the subject’s original medical records (source data or
documents), including, but not limited to, laboratory test result reports, ECG reports, admission
and discharge summaries for hospital admissions occurring during a subject’s study participation,
and autopsy reports. Access to a subjeet’s original medical records requires the specific
authorization of the subject as part-0f the mmformed consent process (see Section 15.2).

Copies of any subject source doeuments that are provided to the sponsor must have certain
personally identifiable mformation removed (1e, subject name, address, and other identifier fields
not collected on the subject’s eCRF).

Subjects who declinete participate in this wearable device optional component, or who consented
and later withdraw from this part of the study, may continue to participate in the remainder of the
study.

15.4 Publication, Disclosure, and Clinical Trial Registration Policy

154.1 Publication and Disclosure

The mvestigator 1s obliged to provide the sponsor with complete test results and all data derived by
the mvestigator from the study. During and after the study, only the sponsor may make study
information available to other study mvestigators or to regulatory agencies, except as required by
law or regulation. Except as otherwise allowable in the clinical study site agreement, any public
disclosure (including publicly accessible websites) related to the protocol or study results, other
than study recruitment materials and/or advertisements, 1s the sole responsibility of the sponsor.
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The sponsor may publish any data and information from the study (including data and information
generated by the investigator) without the consent of the investigator. Manuscript authorship for
any peer-reviewed publication will appropriately reflect contributions to the production and
review of the document. All publications and presentations must be prepared in accordance with
this section and the Clinical Study Site Agreement. In the event of any discrepancy between the
protocol and the Climical Study Site Agreement, the Clinical Study Site Agreement will prevail.

The sponsor may publish any data and information from the study (including data and mformation
generated by the investigator) without the consent of the investigator.

15.4.2 Clinical Trial Registration

In order to ensure that information on clinical trials reaches the public in.a timely manner and to
comply with applicable laws, regulations, and guidance, Takeda will, ata minimum register
mterventional clinical trials it sponsors anywhere m the world on ChinicalTrials gov or other
publicly accessible websites before start of study, as defined in Takeda Policy/Standard. Takeda
contact information, along with mvestigator’s city, state (for Amencan investigators), country, and
recruiting status will be registered and available for public viewing. For some registries, Takeda
will assist callers in locating trial sites closest to their hemes by providing the investigator name,
address, and phone number to the callers requesting trial information. Once subjects receive
investigator contact information, they may call the site requesting enrollment mto the trial The
mvestigative sites are encouraged to handle the trial inquiries according to their established subject
screening process. If the caller asks additional questions beyond the topic of trial enrollment, they
should be referred to the sponsor. Any investigator who objects to Takeda providing this
information to callers must provide Takeda with a written notice requesting that their information
not be listed on the registry site.

15.4.3 Clinical Trial Results Disclosure

Takeda will post the results of clinical trials on ClinicalTrials gov or other publicly accessible
websites, as required by Takeda Policy/Standard, applicable laws and/or regulations.

15.5 Imsurance'and Compensation for Injury

Each subject inthe study nmst be insured 1n accordance with the regulations applicable to the site
where the subject 1s participating. If a local underwriter 1s required, then the sponsor or sponsor’s
designee will obtain clinieal study msurance against the risk of injury to clinical study subjects.
Referto the Clhinical Study Site Agreement regarding the sponsor’s policy on subject
compensation and treatment for injury. If the investigator has questions regarding this policy, he or
she should contact the sponsor or sponsor’s designee.



TAK-041
Study No. TAK-041-1001 Page 119 of 189
Protocol Incorporating Amendment No. 05 03 July 2018

16.0 REFERENCES

L

10.

11

17

13.

Shi F, Shen JK. Chen D, Fog K, Thurstrup K, Hentzer M, et al. Discovery and SAR. of a Series
of Agonists at Orphan G Protein-Coupled Receptor 139. ACS Med Chem Lett
2011:2(4):303-6.

Matsuo A, Matsumoto S, Nagano M, Masumoto KH, Takasaki J, Matsumoto M, et al.
Molecular cloning and characterization of a novel Gq-coupled orphan receptor GPRg1

exclusively expressed in the central nervous system. Biochem Biophys Res Commun
2005:331(1):363-9.

Guidance for Industry: Food-Effect Bioavailability and Fed Bioequivalence Studies. US Dept
of Health and Human Services, Food and Drug Admunistration, Center for Drug Evaluation
and Research. December 2002.

Clamor A, Lincoln TM, Thayer JF, Koenig J. Resting vagal activity in schizophrenia:
meta-analysis of heart rate variability as a potential endophenotype. Br J Psycluatry
2016:208(1):9-16.

Barabasi AL, Gulbahce N, Loscalzo J. Network medicine” a network-based approach to human
disease. Nat Rev Genet 2011;12(1):56-68.

Nielsen J. Systems biology of metabolism: a driver for developing personalized and precision
medicine. Cell Metab 2017;25(3):572-9.

Schneider HC, Klabunde T. Understandisig drugs and diseases by systems biology? Bioorg
Med Chem Lett 2013:23(5):1168-76.

Buffington SA, D1 Prisco GV, Auchtung TA, Ajamu NJ, Petrosino JF, Costa-Mattioh M.
Microbial reconstitution reversés maternal diet-induced social and synaptic deficits in
offspring. Cell 2016;165(7):1762-75.

Bravo JA, Forsythe P, Chew MV, Escaravage E, Savignac HM, Dinan TG, et al. Ingestion of
Lactobacillus strain regulates emotional behavior and central GABA receptor expression in a
mouse via the vagus nerve. Proc Natl Acad SciU S A 2011;108(38):16050-5.

Clayton TA, Baker D, Lindon JC, Everett JR, Nicholson JK. Pharmacometabonomic
identification of a significant host-microbiome metabolic interaction affecting human dug
metabalism. Proc Natl Acad Sci U S A 2009;106(34):14728-33.

. Goodrich JK, Waters JL, Poole AC, Sutter JL, Koren O, Blekhman R, et al. Human genetics

shape the gut microbiome. Cell 2014;159(4):789-99.

Vetizou M, Pitt M, Daillere R, Lepage P, Waldschmitt N, Flament C, et al. Anticancer
immunotherapy by CTLA-4 blockade relies on the gut microbiota. Science
2015:350(6264):1079-84.

Bond A, Lader M. The use of analogue scales m rating subjective feelings. Br J Med Psychol
1974:47:211-8.



TAK-041

Stndy No. TAK-041-1001 Page 120 of 189
Protocol Incorporating Amendment No. 05 03 July 2018
14. Posner K, Brown GE, Stanley B, Brent DA Yershova KV, Oquendo MA et al. The

15.

l6.

17

18.

19.

20.

21.

22.

23

24,

25

Columbia-Suicide Severity Rating Scale: mitial validity and internal consistency findings from
three multisite studies with adolescents and adults. Am J Psychiatry 2011;168(12):1266-77.

Kay SR, Opler LA, Fisbem A Positive and Negative Syndrome Scale Manual North
Tonawanda, NY: Multi-Health Systems; 1994

Oplar LA, Kay SSR, Lindenmayer JP, Fiszbein A. Structured Clinical Interview for the
Positive and Negative Syndrome Scale (SCI-PANSS). Toronto: Multi-Health Systems; 1992

. Perkins DO, Stroup TS, Lieberman JA. Psychotic disorders measures. In: Handbook of

Psycluatric Measures. Washington, DC: American Psycluatric Association]2000, p. 485-513.

Keefe RS, Goldberg TE, Harvey PD, Gold JM, Poe MP, Coughenour L, The Brief Assessment
of Cognition in Schizophrema: reliability, sensitivity, and comparison with a standard
neurocognitive battery. Schizophr Res 2004;68(2-3):283-97.

Atluns AS, Tseng T, Vaughan A, Twamley EW, Harvey P, Patterson T, et al. Validation of the
tablet-administered Brief Assessment of Cognition (BAC App). Schizophr Res
2017;181:100-6.

Lecrubier Y, Sheeshan DV, Weiller E, Amorim P, Bonora I, Sheehan KH, et al. The
Mini-International Neuropsycliatric Interview (MINI). A short diagnostic structured
mterview: reliability and validity according te the CIDI. European Psychiat 1997(12):224-31.

Sheehan DV, Lecrubier Y, Sheehan KH_Janavs J, Weiller E, Keskiner A et al. The validity of
the Mimi International Neuropsychiatrie Interview (MINI) according to the SCID-P and its
reliability. Eur Psycluatry 1997;12:232-41.

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The
Mini-International Neuropsychiatric Interview (M.IN.L): the development and validation of a
structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Chin Psychiatry
1998:59 Suppl 20:22-33:quiz 4-57.

- Kirkpatrick B, Strauss GP, Nguyen L, Fischer BA, Daniel DG, Cienfuegos A, et al. The brief

negative symptom scale: psychometric properties. Schizophr Bull 2011;37(2):300-5.

Guy W. Clinical Global Impression (CGI), ECDEU Version. In- ECDEU Assessment Manual
for Psychopharmacology. Revised ed. Rockville, MD: U.S. Dept. of Health, Education, and
Welfare; 1976, DHEW publication no. (ADM) 76-338, p. 218-22.

Gard DE, Gard MG, Kring AM, John OP. Anticipatory and consummatory components of the
experience of pleasure: A scale development study. Journal of Research in Personality
2006:40(6):1086-102.



TAK-041
Study No. TAK-041-1001
Protocol Incorporating Amendment No. 05

<
2

{\fo

Page 121 of 180
03 July 2018

Appendix A Schedule of Study Procedures Part 1
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Appendix A Schedule of Study Procedures Part 1 (continued)

Cohort 1 Treatment Periods 1 and 2
Cohort 2 Treatment Periods 1 and 2 Follow-up
Procedures Screening Cohorts3to 5 Period Final Visit
Weekly
Safety PK
Days Check-in Day 5 ET Follow-up
Study Days 2110 -2 Day -1 Day1 | Day2 | Day3 | Day4 | (Discharge) (b) Visits (a) | Study Completion
FSH (j) X
Hepatitis panel (k) x

PK blood collection X X X X X X X
(n)

PK urine collection X X X X X X X

(0)

TAK-041/matching X

placebo dosing (p)

Confinement (q) X x x x x x

PTE assessment X X X

AE assessment (r) o x x x x x X
C-S5RS (s) X X X X X X
Bond-Lader WVAS (t) X X X X X

Footnotes are on the following page.
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AE=adverse event, BM|=body mass index, C-55R5=Columbia-Suicide Severity Rating Scale, DNA= deoxyribonucleic acid;eGF R= estimated glomerular

filtration rate, ET=Early Termination, ECG=electrocardiogram, FSH= follicle-stimulating hormone, hCG=human choriogi¢.gonadotropin, PK=pharmacokinetics,
m PTE=pretreatment event, RNA= ribonucleic acid, VAS=visual analogue scale.

a) Weekly sarety an ollow-up Visits will occur starting from 7 days after dosing (Day 8 + 2 days) in each Cohort's last treatment period until the
concentration of TAK-041 in plasma is not quantifiable in each subject (Cohorts 1 and 2) or 6 weeks after the dose (Eohorts 3 to 5) to assess safety and PK and
whether any concomitant medications were used since Discharge on Day 5. If abnormal, clinically significantfindings are observed upon discharge, subjects may
be brought back to the study unit for re-evaluation per investigator's discretion.

(b) When early termination occurs on a non-PK blood collection day, PK blood and urine samples should'be‘collected.

(c) Physical and neurological examinations will be made at Screening, Day 1, Day 1, Day 2, at Discharge'on Day 5 or Early Termination, at each weekly safety and
PK Follow-up Visit, and at the Final Visit.

(d) Vital signs will include oral body temperature measurement, blood pressure, respiration rate,-and pulse (beats per minute). Pulse and blood pressure will be
measured after 5 minutes supine and again at 1 and 3 minutes after standing for all scheduled figiie points. Vital signs will be recorded at Screening, Check-in
(Day -1), Day 1 (predose [within 60 minutes prior to dosing]), and at 1, 2, 4, 8, 12, 24, 48, 72,"and 96 hours postdose or Early Termination, and at each weekly safety
and PK Follow-up Visit, and at the Final Visit.

(e) Height and BMI will be measured at screening only.

(f) For Cohorts 1 and 2, standard 12-lead ECGs will be recorded at Screening, Check-in (Day -1), Day 1 (predose [within 60 minutes prior to dosing]), and at 1, 2,
4,8,12, 24, 48, 72, and 96 hours postdose or Early Termination, and at each weeKly safety and PK. Follow-up Visit. For Cohorts 3 to 5, standard 12-lead ECGs will
be recorded at Screening, Day 1 (predose [within 60 minutes prior to dosing]}}and at 2, 24, and 96 hours postdose, and at Early Termination. Single ECGs will be
taken at these time points.

(g) Collections for hematology, serum chemistry, and urinalysis parameters will occur upon rising after a fast of at least 8 hours at Screening, Check-in (Day -1),
Day 2, at Discharge on Day 5, Early Termination, at each weekly safety and PK Follow-up Visit, and at the Final Visit.

(h) eGFR: For Cohorts 1 and 2, the blood required for the Day -1eGFR sample will be collected as part of the safety laboratory samples on Day -1. For Cohorts 1
and 2, on Day 1. 3.5 mL of blood will be drawn 6 (+2) hours pastdose. For Cohorts 3 to 5, the blood required for the Day -1 eGFR sample will be collected as part
of the safety laboratory samples on Day -1, Day 2, Day 5, and at each weekly safety and PK follow-up visit.

(i) Serum pregnancy tests for female subjects only will bé'done at Screening, Day -1 (Check in), and on Discharge on Day 5 (for Cohorts 1 and 2 only), Early
Termination, and at the Final Visit.

(i) An FSH level will be obtained for postmenopausal women (defined as continuous amenorrhea of at least 2 years).

(k) Hepatitis panel, including HBsAqg and anti-HEV.

samples p collected on Day 1 (predose [within 60 minutes prior to dose]) and at 0.25,
0.5, 1. 1.5, 2, 3, 4,8, 12, 24, 36,48, 72, and 96 hﬂurs postdose, and at each weekly safety and PK. Follow-Up Visit (until the concentration of TAK-041 in plasma is
not quantifiable in each subject for Period 2 in Part 1 Cohorts 1 and 2, and Days 8, 15, 22, 29, 36, and 43 for Part 1 Cohorts 3 through 5).
(o) Urine samples for the determination of TAK-041 concentrations in urine will be collected predose on Day -1 through Day 1 to just before dosing (-12 to 0 hours)
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and at (0to 6), (6 to 12), (12 to 24), (24 to 48), (48 to 72), and (72 to 96) hour intervals postdose.

(p) Subjects will be administered the TAK-041 or matching placebo at approximately 0800 hours following a 8-hour fast-and.will continue to fast for an additional
4 hours postdose. Subjects may consume water ad libitum with the exception of 1 hour before and 1 hour after drug admimistration.

(q) For each treatment period, subjects will be confined to the study unit from Day -1 until discharge on Day 5.

(r) AEs will be captured from the first dose of study drug and will continue until the Final \Visit.

(s) C-55RS: The Screening/Baseline C-55RS will be administered at Screening and the Since Last Visit C-53RS will be administered at Check-in on Day -1,
Discharge on Day 5 or Early Termination, and Follow-up Visits as appropriate (if clinically significant at Discharge).

(t) Bond-Lader VAS will be administered in on Day -1, Day 1 at 1, 3, 8, and 24 hours postdose (Day 2), Day 5, and (if a Termination.

the first 3 days of the
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Appendix B Schedule of Study Procedures Part 2 Cohorts 1 to 4 (healthy subjects only) r&‘b
Q‘i Follow-

Screen > up | Final

Procedures ing Treatment Period % Period | Visit
Y
O Safety
Check Check *| Check PK
Check in i M m Follow- | Study

Days -in Day | Day | Days | Day | Day | Day | Days | Day D‘Rﬁﬁ Day |Day |Day | Day | Day | ET  up Visits| Comp-
Study Day 21to-3 |Day-2| -1 1| 23| 5 7 8 | 910 14 }5{; 17| 21 | 22| 23| 24 26 |(a)| (b) | letion
Informed consent X P\'J
Inclusion/exclusion| X X NP
criteria ) >
Demographics X .-\\‘\
(including smoling O\
status) and medical {
history A
Medication history X ;\\\V
Physical X X o X X X X X |[X| X X
examination and K G
neurological ~!
examination (c) {\‘:‘
Vital signs (d) X X X | X | X~ X | X X | X X | X | X X | X X X
Height, weight, and| X {_\,\J X X | X X X
BMI () o
Concomitant X X X [ ¥ X [ X| X [X[X X | X| X X | XX | X X | X X X
medications B t...:\
Concurrent medical X X ~ X
conditions N .
12-lead ECG(T) X ()T; X | X X | X X | X X | X | X X
Holter ECG X X
monitoring (f) AP
Footnotes amunlasttahl{.?@ge.

g

<
&
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Appendix B Schedule of Study Procedures Part 2 Cohorts 1 to 4 (healthy subjects only) (continuéd)

Follow-
Screen up |Final
|Procedures ing Treatment Period Period | Visit
Safety
Check- |Check PK
Days | Check- in Check-in -in Follow- |Study
=21 in Day Days Day Days| Day | Day |Days| Day | Day |Day| Day |Day|ETjup Visits|Comp)
Study Day to-3 |Day-2| -1 Day 1 2-3 | Day5 7 Day 8 | 9-10 14 16 |16-17) 21 | 22 | 23| 24 26 |(a)| (b) |-letion
Eafay laboratory x X x X x X X X X x x| X X x
collections (g)
eGFR (h) X X X X X X
Urine, cotinine, X X
fand drug screen (i)
Serum pregnancy X X X X X | X X
ftest (hCG) (j)
FSH (k) x
Hepatitis panel {I) | X

Fecal collection for
icrobiome
nalysis (p)

PK. blood X X X X X x x x XX x
collection (r)

Footnotes are on last tablepage.
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Appendix B Schedule of Study Procedures Part 2 Cohorts 1 to 4 (healthy subjects only) {mntinu@)
aald
Treatment Period Q\‘ Follow-u| Final
Procedures Screening A p Period | yisit
7N
N Safety
Check- w PK
Check in [Check-i Follow- | Study
Days -in | Day Days Day Days| n Day | Days'}. Day | Day | Day |Day Day | ET |up Visits|Comp-I|
Study Day -2110-3 |Day-2| -1 |Day1 2-3 |Day5| 7 |Days 9-10 [Day14| 15 |16A7| 21 | 22 | 23 [24 26 |(a)| () | etion
PK urine collection X | X | X ) X | X[ x| X X | X
(s) 2y
TAK-041/placebo X x X X
dosing (f) -'Q‘\
Confinement (u) x x X X X x X Ay X X x X X X X X
PTE assessment X X X ﬁ\\“‘ '
AFE assessment (v) X X X X X b, X x X x X X X X X X x X
C-55RS (w) X x X X X \\"‘." X x x X X X X x
Bond-Lader VAS x X . ."t\ X X X X X X
) ol
Application of X % X
single lead ECG N\
device (y) ,\'\Z‘:\
Removal of single _r X X X
lead ECG device Y
(y) O

Footnotes are on the following page.
L

6\
-\\,‘\
’\C !
Q\’
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AE=adverse event, BMI=body mass index, C-55R5=Columbia-Suicide Severity Rating Scale, DNA= deoxyribonucleic acid, eGFR= estimated glomerular filtration rate, ET=Early
Termination, ECG=electrocardiogram, F5H= follicle-stimulating hormone, hCG=human chorionic gonadotropin, PK=pharmacokinetics, _
retreatment event, RNA= ribonucleic acid, VAS=visual anal

ay 26 + 2 Days, 29 + 2 days, 36 + 2 days, 432 days, 50 + 2 days, 57 + 2 days, and 64 = 2 days) for
each cohort until 6 weeks after the last dose to assess safety and PK and whether any concomitant medications were used sinCe discharge on Day 24. If abnormal, clinically significant
findings are observed upon discharge, subjects may be brought back to the study unit for re-evaluation per investigators-discretion.
(c) Physical examinations and neurological examinations will be made at Screening, Day 1, Days 8, 15, and 22 (predose [within 60 minutes prior to dosing]) and at Study Exit
(Day 24) or Early Termination, at each safety and PK. Follow-up Visit, and at the Final \isit.
(d) Vital signs will include oral body temperature measurement, blood pressure, respiration rate, and pulse (beats.per minute). Pulse and blood pressure will be measured after 5
minutes supine and again at 1 and 3 minutes after standing for all scheduled time points. Vital signs will be tecorded at Screening, Check-in (Day -2), Day -1, Day 1 (predose [within
60 minutes prior to dosing]), and at 2, 8, 24, 36, and 48 hours postdose), and Days 8, 15, and 22 (predose:[within 60 minutes prior to dosing]), and at 2, 8, 24, 36, and 48 hours
postdose), at Early Termination, at each safety and PK. Follow-up Visit, and at the Final Visit.
(e) Height and BMI will be measured at Screening only.
(f) Standard 12-lead ECGs will be recorded at Screening, Check-in (Day -2); Day 1 (predose [within60 minutes prior to dosing]), and at 2, 24, and 48 hours postdose), and Days 8, 15,
and 22 (predose [within 60 minutes prior to dosing]), and at 2, 24, and 48 hours postdose); and-at,Early Termination. Single ECGs will be taken at these time points. Continuous Holter
ECG monitoring will be conducted from Day -1 until 24 hours postdose on Day 1. Triplicafe.2-lead ECGs will be extracted from the H-12 flash card approximately 1 minute apart
from one another (for each time point, triplicate ECGs with 10 sec. extraction) at the following time points: Day -1 (23, 22, 20, 16, 12 hour before dosing), and Day 1 immediately
before dosing [0 br, within 45 min of dosing], and at 1, 2, 4, 8, 12, and 24 hours postdose. A window of +10 minutes around each scheduled time point can be utilized in order for the
central reader to obtain the necessary ECGs.
(g) Collections for hematology, serum chemistry, and urinalysis tests will occurupen rising after an approximate 8-hour overnight fast at Screening, Check-in (Day -2, 7, 14, and 21),
Days 1, 8, 15, and 22 (predose [within 60 minutes prior to dosing]), and Day' 24 (Study Exit), or Early Termination, at each weekly safety and PK Follow-up Visit, and at the Final
Wisit.
(h) eGFR: The blood required for the eGFR sample will be collected as'part of the safety laboratory samples on Days -2, 1, 7, 14, 21, and at each safety and PK. Follow-up Visit.
(i) Urine cotinine and drug screens may be repeated as needed at theh\investigator's discretion.
(j) Serum pregnancy tests for female subjects only will be done at Screening, Day -2 and on Day 24 (Study Exit), or Early Termination, and at the Final Visit.
(k) An F5H level will be obtained for postmenopausal women {defined as continuous amenorrhea of at least 2 years).

itis panel, includi and anti-HCV.

P or exploratory analysis of gut microbiome approximately 1 week prior to Admission, on Day -1, Day 9 (one day after
Diay B dosing), Day 23 (oneday after Day 22 dosing), and at Early Termination if this occurs prior to Day 22. Subjects will be provided with a fecal sample collection kit and
instructions at the Screening Visit, sample to be collected approximately 1 week prior to admission to the unit and to be returned when admitted to the unit on Day -1. For the sample
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collections scheduled during confinement (Days -1, 9, and 23) a +1 day window is permitted in order to coincide with the subject's normal pattern of bowel movements or if there is

a conflict with other study procedures. The date and approximate time of actual sample collection should be recorded. As subjects” boywel movement patterns show significant

inter-subject variability and may be further altered by changes in diet and for physical activity during the residential stay, if a subjectwho has consented to this procedure does not

provide a sample this will not be considered to be a protocol deviation. The reason for missing the sample should be noted. Full dedails-of sample collection will be provided in the
tion in the collection for fecal samples for exploratory microbiome analysis is voluntary and is subject to separate informed consent.

concentrations in plasma will be collected on Day 1.predose (within 60 minutes prior to dose) and at 0.5, 1,1.5, 2, 3, 4, 8,12,
24, 48, and 96 hours postdose (on Day 5), Days B and 15 predose (within 60 minutes prior to dosing), 1. 2;and 4 hour postdose, and Day 22 predose (within 60 minutes prior to dose)
and at 0.5, 1, 1.5, 2, 3, 4, 8, 12, 24, and 48 hours postdose, and at each safety and PK Follow-Up Visit(Days 26, 29, 36, 43, 50, 57, and 64).
(s) Urine samples for the determination of TAK-041 concentrations in urine will be collected predoseion Day -1 through Day 3 to just before dosing (-12 to 0 hours) and postdose at
(0 to 6 hours), (6 to 12 hours), (12 to 24 hours), (24 to 48 hours) intervals and Day 22 predose (-124e'0 hours) and postdose at (0 to 6 hours), (6 to 12 hours), (12 to 24 hours), and (24
to 48 hours) intervals. Ten-milliliter aliguots should be taken from the urine collections on Days 1 and 22 (predose and 12-24 hours postdose) for measurement of
B-hydroxycortisol/cortisol ratio to assess CYP3A4 induction.
(t) Subjects will be administered TAK-041/matching placebo at approximately 0800 hodrs following a fast of at least 8 hour and will continue to fast for an additional 4 hours
postdose. Subjects may consume water ad libitum with the exception of 1 hour beforéand 1 hour after drug administration.
{u) Subjects will be required to remain in the study unit from Day -2 to Day 3, fromrDay 7 to Day 10, from Day 14 to Day 17, and from Day 21 to Day 24 (for at least 48 hours after
each dose) for safety, PK, and all study assessments before discharge.
{v) AEs will be captured from the first dose of study drug until the Final Visit
{w) C-55RS: The Screening/Baseline C-5SRS will be administered at Scréening and the Since Last Visit C-S5RS will be administered at Check-in on Day -2; Days 3 (Discharge), 5,
T (Check-in), 10 (Discharge), 14 (Check-in), 17 (Discharge), 21 (Check-in) and 24 (Final Discharge), Early Termination, and Follow-up Visits as appropriate (if clinically significant
at Discharge).
(%) Bond-Lader WAS will be administered on Day -1; Days 1, 8/15:'and 22 at 1, 3, 8, and 24 hours postdose; Day 24, and (if applicable) at Early Termination.
() Optional for subjects in Part 2, Cohorts 3 and 4: The single Jead ECG device will be wom continuously from Day -1 to Day 8. The devices will be re-applied on Day 21 of the study
and will be worn continuously until subjects return to the unit'for the first follow-up visit. Devices will be removed if subjects terminate the early.
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Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative Bioavailability and Food Effect)

Early Foll
Screening Treatment Period Termination | o0 0
(a) p(b)
Study Day -18to -2 -1 lto5 19 (£2)
Scheduled Time (h) Predo| 0 |O25|05] 1 |15] 2 3 4 [ 8 12 ] 24| 36 | 45 | 72 | 96
se Day
1
Administrative Procedures
Informed Consent X
Inchosion/Exclusion
Criteria : x| X
Medical
History/Demographic X
5
Prior and X X
Concomitant Continmons Review.
Medication Review
Clinic Procedures/Assessments
Full Physical
Examination (<) X X | Xi© X X X X
Body Mass Index (d) X

Footnotes are on last table page.
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Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative Bioavailability and Food Effect) (continued)

Early Follow-u
Screening Treatment Period Termination .
(b) p (a)
Study Day S18te-2 | -1 lto5 19 (£2)
Scheduled Time Pre-do| O |025|05] 1 [L5] 2| 3 4 6 | 8 | 12|24 | 36| 458 | T2 | 96
se Day
1
TARE-041Administrati X
on (g) )
Semi-recumbent Vital
Signs (HE, SBP and X X X X X X X X
DEF} (f)
Vital Signs
(respiratory rate and X X X X X X X X
temperature) ()
Standard 12-lead
ECGs (g) X X X X b X X
C-35ES (h) X X X|X | X X X
Rdverse Events X X X Soutinons Monitoeing X X X
onitoring (i)

Footnotes are on last table page.
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Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation - Relative Bioavailability @nd Food Effect) (continued)

_ - Early Follow-u

Screening Treatment Period Termination p
Study Day 28t0-2 | -1 105 19 (£2)
Scheduled Time Pre-do| 0 |025]05] 1 15| 2 3 L] ] 8 12 |24 ] 36 | 48 | 12 | 96
(Hours) se Day

1
Laboratory Procedures/Assessmenits OC_;

Hematology (j) X X[ X X X
Urinalysis (j) X X0 X X X
Serum Chemistry (j) X X[ X X X
Urine Drug Screen x (] X
(k)
Hepatitis Screen (1) P
Human X
immunodeficiency
virus (HIV) Screen
BhCG (pregnancy) X X X
(m)
Serum FSH (n) P X P

Footnotes are on last table page.
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Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation - Relative Bioavailability @nd Food Effect) (continued)

Screening Treatment Period Early Follow-u
Termination p
Study Day -28t0-2 | -1 1to5 18 (£2)
Scheduled Time Predo| O |025|05] 1 [15] 2 3 4 [6] 8 |12 28| 36| 48| 72 | 9
Hours se Day
1
Pharmacokinetics Evaluations O
i
Elood Sample for PK
TAK-041 (p) X XX (X X (X X O |X Xy X X X (X X X (X X
Other >\"‘3“
Confinement (q) M mmm e m e e AT m e m e ————— ¥

AE=adverse event, EMI=body mass index, C-35RS=Columbia-Suicide Severity Rating Scale\DMNA= deoxyribonucleic acid, eGFR= estimated glomerular filtration rate, ET=Early
Termination, ECG=electrocardiogram, FSH= follicle-stimulating hormone, hCG=human ghdrionic gonadotropin, PK=phanﬂacnkinetics,_
PTE=pretreatment event, RNA= ribonucleic acid, VAS=visual analogue scale.

{a) When early termination occurs, PK blood samples should be collected.

(b) A Safety and PK Follow-up \isit will 2 weeks days after discharge to assess safety and PK and whether any concomitant medications were used. This will be the final scheduled
study visit.

(c) Physical and neurological examinations will be thorough, and subsequent ékg@minations looking for abnormal change from Screening. Predose examinations on Day 1 may be done
on Day -1.

(d) Height and BMI will be measured at Screening only.

(e) Subjects will be administered a single TAK-041 40 mg immediate vélease tablet at approximately 0800 hours, following either a 10-hour fast or 30 min after starting ingestion of
a high calorie and high fat meal. Subjects will continue to fast fioran-additional 4 hours postdose and may consume water ad libitum with the exception of 1 hour before and 1 hour
after drug administration. Standard meals will be administereg-abapproximately Hour 4 (lunch), Hour 7 (snack), Hour 10 (dinner) and Hour 13 (snack) hours post dose.

(f) Vital signs will include oral body temperature measuremient, blood pressure, respiration rate, and pulse (beats per minute). Pulse and blood pressure will be measured after 5
minutes supine and again at 1 and 3 minutes after standing:for all scheduled time points.

(g) Standard 12-lead ECGs will be on Day 1 (predose{[Within 60 minutes prior to dosing]).

(h) C-55RS: The Screening/Baseline C-55RS will be administered at Screening and the Since Last Visit C-SSRS will be administered on all other visits.

(i) AEs will be captured from the first dose of study drug and will continue until the Final \Visit.

{j) Collections for hematology, serum chemisiry, and urinalysis parameters will occur upon rising after a fast of at least 8 hours. Collection on Day 1 prior to dosing can be performed
alternatively on Day -1.

(k) Urine cotinine and drug screen maybe'repeated at the judgement of the investigator.

(1) Hepatitis panel includes HBsAg and-anti-HC\

(m) Blood will be collected from fermale subjects only for pregnancy tests.

(n) An FSH level will be obtainedTor postmenopausal women (defined as continuous amenorrhea of at least 2 years).

v
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(q) Subjects will be confined to the study unit from Day -1 until 48 hours after dosing. On Day 1, subjects randomized fed will start tg-ingest a high-fat high calorie breakfast within
30 min prior to dosing, and subjects randomized fasting will continue their minimum 10 hour overnight fast until dose adminiitralinﬂ%m subjects will have no food, drink (other than
water) and no medication after dose administration until lunch 4 hours later. D>
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Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET r&‘b
Procedures Screening ET mQ‘i
Check- Check- < by Check-
Check in in in
Days -in Day Days Day Diays D%\“ Day | Days | Day | Day | Day
Study Day 35t0-3 | Day-2| -1 |Dayl| 23 |Day5| 7 |Day8 910 | .I 15 | 1617 2 22 | 2324 | ET (a)
Informed consent X ,-.(:.}
Inclosion/exclusion X X "o
criteria \:9\
Demographics X
{including smoking ,_\(\.,
status) and medical A
history N
Medication history X o
Physical examination X X [ U X X X X X
and neurological 2
assessments (b) . \>*
Vital signs (c) X X X X X. po X X X X X X X
Height, weight, and X ! X X
BMI (d) <
Concomitant X X X | XX X X X X X X X X X X X
cats e
Concurrent medical X X l:_;‘"
conditions A{\‘
12-lead ECGle) X X [/ X X X X X X X X
Footnotes are on last table page. << Oﬂ
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Appendix D Schedule of Study Procedures Part 4: Screening Through Day 24/ET (continued)

Screen
Procedures ing

Days | Check Check- Check- Check-

-35 -in Day Days in Days in Day -}’ Days in Day
Study Day to-3 | Day-2 | -1 |Day1| 2-3 |Day5| Day7 |Day8| 9-10 | Day14 | 16 | 16-17 | Day21| 22 |Day23-24| ET(a)
Safety laboratory X X X X X X X X X X X
collections (f)
Antipsychotic medication x X
level
eGFR (g) X X X X X
Urine, and drug screen (h) | X X X X X X
Serum antipsychotic x X
medication level
{S?Nm pregnancy test (hCG) X X X X
[

FSH (j) X
Hepatitis panel (k) X

Fecal collection for
microbiome analysis (o)

Urine collection for Xig Xig)

6p hydroxycortisol /

cortisol ratio (q)

PK blood collection (r) XM X | XD Xin Xin Xin ¥ (r) X

Footnotes are on last table page,
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Appendix D Schedule of Study Procedures Part 4: Screening Through Day 24/ET (continued)

Screenin
Procedures g
Check- Check-
Check in Chech= in Day

Days -in Day | Day | Days | Day Day Day | Days in Day | Days Day Day |23-24
Study Day -35t0-3 | Day -2 -1 1 2-3 5 7 ] 9-10 | Day14 | 15 | 16-17 21 22 ET (a)
TAK-041/placebo X X X
dosing (s)
Confinement () X X X X X X X X X X X X X
PTE assessment X X X
AE assessment (L) X X X P X X X X X X X X X
MINI X
PANSS X X X X X

C-55RS (v) X X X X X X X X X X X

Bond-Lader VAS (w) X ¥ (w)

Footnotes are on the following page.
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AE=adverse event, . BMI=body mass index,
olumbia-Suicide Severity R

iltration rate, arly Termination, =electrocardiogram, F5H= follicle-stimulating hormone,

ating gle. !H!= !mxyrlgngmc am!, g! != estlmaua! glnmeru ar
Neuropsychiatric Interview, PANSS=Positive and Negative Syndrome Scale, PK=pharmacokinetics,

hCG=human chorionic gonadotpogin, MINI=Mini International
d}, RTE=pretreatment event, RNA= ribonucleic acid,
. WAS=visual analogue scale.

n early termination occurs on a non-FK blood collection day, PK blood and urine samples should be collected. If earlytermination occurs on the day of a scheduled
exploratory biomarker sample (blood, urine, stool) the sample should be collected
(b) Screening physical and neurological examinations will be thorough. Subjects with evidence of clinically significant gxirapyramidal symptoms as measured by a SAS score »6, or
evidence of depression as measured by a CDS5 score >9 will be excluded from the study. Physical and neurological predose examinations predose examinations will be conducted
within 60 minutes prior to dosing on all dosing days, and subsequent examinations looking for abnormal change from Screening.
(c) Vital signs will include oral body temperature measurement, blood pressure, respiration rate, and pulse (beats.per minute). Pulse and blood pressure will be measured after 5
minutes supine and again at 1 and 3 minutes after standing for all scheduled time points. Vital signs will be tecorded on all dosing days within 60 minutes prior to dosing, and at 2, 8,
24, 36, and 48 hours postdose.
(d) Height and body weight and BM| will be measured at Screening only. All other assessments will be body weight only.
(e) Standard 12-lead ECGs will be recorded on all dosing days within 60 minutes prior to dosing andhat 2, 24, and 48 hours postdose. Single ECGs will be taken at these time points.
(f) Collections for hematology, serum chemistry, and urinalysis tests will occur upon rising after anbapproximate 8-hour overnight fast within 60 minutes prior to dosing on all dosing
days.
(g) eGFR: The blood required for the eGFR sample will be collected as part of the safety ldbdratory samples

(h) Urine drug screens may be repeated as needed at the investigator's discretion.
]
{j) An evel will be obtained Tor postmenopausal women (defined as continueti’amenorrhea of at least 2 years).

(k) Hepatitis panel, including HBsAg and anti-HCV.
|

m

n)

o) Feces will be collected from subjects in Fart 2 Coborts 1- 4 for exploratory analysis of gut. Subjects will be provided with a fecal sample collection kit and instructions at the
Screening Visit, sample to be collected approximately 1 week prior to admission to the unit and to be returned when admitted to the unit on Day -1. For the sample collections
scheduled during confinement (Days -1, 9, apnd23) a +1 day window is permitted in order to coincide with the subject’s normal pattern of bowel movements or if there is a conflict
with other study procedures. The date and approximate time of actual sample collection should be recorded. As subjects” bowel movement patterns show significant inter-subject
variability and may be further altered by ctianges in diet and /or physical activity during the residential stay, if a subject who has consented to this procedure does not provide a sample
this will not be considered to be a protgepl deviation. The reason for missing the sample should be noted. Full details of sample collection will be provided in the Laboratory Manual.
Participation in the collection for fecal Samples for exploratory microbiome analysis is voluntary and is subject to separate informed consent.
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q on Uay 1 and Day 22 (predose and 12-24 hours postdose) for measurement of 6F hydroxycortisolMcortisol ratio to assess CYP3A4 induction.
Ten-milliliter aliquots should be taken from the urine collections.

{r) PK blood samples for the determination of TAK-041 concentrations in plasma will be collected within 60 minutes prior td.dose on all dosing days and on Day 1 at 0.5, 1, 1.5, 2,
3.4, 8,12, 24, 48, and 96 hours postdose (on Day 5), at 1,2, and 4 hours postdose on Days 8 and 15, and 0.5, 1, 1.5, 2, 3,'4,'8,"12, 24, and 48 hours postdose on Day 22, and on all
Follow-up visits.

(s) Smjﬁls will be administered TAK-041/matching placebo at approximately 0800 hours following a fast of at least 8hours and will continue to fast for an additional 4 hours
postdose. Subjects may consume water ad libitum with the exception of 1 hour before and 1 hour after drug administration.

(t) Subjects will be required to remain in the study unit from Day -2 to Day 3, from Day 7 to Day 10, from Dayi4 to Day 17, and from Day 21 to Day 24 (for at least 48 hours after
each dose) for safety, PK, and all study assessments before discharge.

{u) AEs will be captured from the first dose of study drug until the Final \fisit.

{v) C-SSRS: The Screening/Baseline C-55RS will be administered at Screening and the Since Last Wisit C-SSRS will be administered at Check-in on Day -2; Days 3 (Discharge), 7
(Check-in), 10 (Discharge), 14 (Check-in), 17 (Discharge), 21 (Check-in), and 24 (Final Discharge);*Early Termination, and Follow-up \isits as appropriate (if clinically significant
at Discharge).

(w) VAS is assessed on 1, 8, 15 and 24 hours from dosing on Day 15.
ixi#
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Appendix E Schedule of Study Procedures Part 4: Follow-Up and Final Visit
Procedures Follow-Up Period Final Visit
Study Completion

Study Day Day 26 Day 29 Day 36 Day 43 Day 50 Day 57 Day 64 Day 70

12 12 i2 2 12 i2
Concomitant medications X X X X X X X X
Physical examination and neurological X
assessments (a)
12-lead ECG X
Safety laboratory collections X X X X X X X X
Serum antipsychotic medication level X
eGFR (b) X X
Urine, and drug screen (c) X x

PK blood collection X X X X x X X x
AE assessment X x X X x x X x
PANSS b X x

C-SSRS (h)

| Bond-Lader VAS | | X | |
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C-55R5=Columbia->uicide severity Rating Scale, e = eslim omerular filtration rate, =electrocardiogram, Sitive and
Negative Syndrome Scal. PK-pharmacokinetic, I“
(a) These physical and neurological examinations will Took Tor abnormal chiange TTom SCTEening.

(b) eGFR: The blood required for the eGFR sample will be collected as part of the safety laboratory samples.
(c) Urine drug screens may be repeated as needed at the investigator's discretion.
(d) Two 2.5 mL whole blood samples will be collected for RNA pharma

a protocol deviation. The reason for missing the sample should be
noted. Full details of sample collection will be provided in the Laboratory Manual. Participation in the collectionifor fecal samples for exploratory microbiome analysis is voluntary
and is subject to separate informed consent.

S: The Since Last Visit C-SSRS will be administered at Follow-up Visits as appropriateif:clinically significant at Discharge).
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Appendix F Responsibilities of the Investigator

Clinical research studies sponsored by the sponsor are subject to ICH GCP and all the applicable
local laws and regulations. The responsibilities imposed by the FDA are summarized in the
“Statement of Investigator” (Form FDA 1572), which must be completed and signed before the
investigator may participate in this study.

The investigator agrees to assume the following responsibilities by signing a Form FIDA 1572:
1. Conduct the study in accordance with the protocol
2. Personally conduct or supervise the staff who will assist in the protocol.

3. Ensure that study related procedures, including study specific (nonroutime/nonstandard panel)
screening assessments are NOT performed on potential subjects, prior to the receipt of written
approval from relevant governing bodies/authorities.

4. Ensure that all colleagues and employees assisting in the conduct of the study are informed of
these obligations.

5. Secure prior approval of the study and any changes by-an appropriate IRB/TEC that conform to
21 CFR. Part 56, ICH, and local regulatory requirements.

6. Ensure that the IRB/TEC will be responsible for initial review, contimung review, and approval
of the protocol. Promptly report to the IRB/TEC all changes in research activity and all
anticipated risks to subjects. Make at least yearly reports on the progress of the study to the
IRB/IEC, and 1ssue a final report within 3 months of study completion.

7. Ensure that requirements for informed consent, as outlined m 21 CFR. Part 50, ICH, and local
regulations, are met.

8. Obtamn valid informed cofisent from each subject who participates in the study, and document
the date of consent in the subject’s medical chart. Valid informed consent 1s the most current
version approved by the IRB/IEC. Each informed consent form should contam a subject
authorization section that describes the uses and disclosures of a subject’s personal
information (iicluding personal health information) that will take place in connection with the
study. If aninformed consent form does not mclude such a subject authorization, then the
investigator must obtain a separate subject authorization form from each subject or the
subject’s legally acceptable representative.

9. Prepare and maintain adequate case histories of all persons entered mto the study, inchuding
eCRFs, hospital records, laboratory results, etc, and maintain these data for a minimum of
2 years following notification by the sponsor that all investigations have been discontinued or
that the regulatory authority has approved the marketing application. The inwvestigator should
contact and recerve written approval from the sponsor before disposing of any such
documents.

10. Allow possible inspection and copying by the regulatory authority of GCP-specified essential
documents.
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11. Maintain current records of the receipt, admimistration, and disposition of sponsor-supplied
drugs, and return all unused sponsor-supplied drugs to the sponsor.

12. Report adverse reactions to the sponsor promptly. In the event of an SAE, notify the sponsor
within 24 hours.
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Appendix G Elements of the Subject Informed Consent
In seeking informed consent, the following information shall be provided to each subject:

h T A L R e

12,

13

14

15

16.
Iy

138

19.

A statement that the study mvolves research.

An explanation of the purposes of the research.

The expected duration of the subject’s participation.

A description of the procedures to be followed, mecluding invasive procedures.
The identification of any procedures that are experimental.

The estimated number of subjects involved in the study.

A description of the subject’s responsibilities.

A description of the conduct of the study.

A statement describing the treatment(s) and the probability for random assignment to each
treatment.

. A description of the possible side effects of the treatment that the subject may receive.
11.

A description of any reasonably foreseeable risks or discomforts to the subject and, when
applicable, to an embryo, fetus, or nursing infant.

A description of any benefits to the subject or to others that reasonably may be expected from
the research. When there 1s no intended clinical benefit to the subject, the subject should be

made aware of this.

. Disclosures of appropriate alternative procedures or courses of treatment, if any, that might be

advantageous to the subject'and their important potential risks and benefits.

A statement describing the extent to which confidentiality of records identifying the subject
will be mamntained, and a note of the possibility that regulatory agencies, auditor(s), IRB/IEC,
and the monitor may inspect the records. By signing a written informed consent form, the
subject or the subject’s legally acceptable representative 1s authorizing such access.

. For research involving more than mimmal risk, an explanation as to whether any compensation

and an explanation as to whether any medical treatments are available if injury occurs and, 1f so
what they consist of or where further information may be obtamed.

The anticipated prorated payment(s), if any, to the subject for participating in the study.
The anticipated expenses, if any, to the subject for participating in the study.

2

. An explanation of whom to contact for answers to pertinent questions about the research

(investigator), subject’s rights, and IRB/IEC and whom to contact m the event of a
research-related mnjury to the subject.

A statement that participation 1s voluntary, that refusal to participate will involve no penalty or
loss of benefits to which the subject otherwise 1s entitled, and that the subject may discontinue
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20.

21.

22.

23.

24,

participation at any time without penalty or loss of benefits to which the subject 1s otherwise
entitled.

The consequences of a subject’s decision to withdraw from the research and procedures for
orderly termination of participation by the subject.

A statement that the subject or the subject’s legally acceptable representative will be mnformed
m a timely manner 1f information becomes available that may be relevant to the subjeet’s
willingness to contimue participation in the study.

A statement that results of pharmacogenomic analysis will not be disclosed to.an mndividual,
unless prevailing laws require the sponsor to do so.

The foreseeable circumstances or reasons under which the subject’s participation in the study
may be terminated.

A written subject authorization (either contained within the informed consent form or provided
as a separate document) describing to the subject the conteniplated and permissible uses and
disclosures of the subject’s personal information (includmg personal health information) for
purposes of conducting the study. The subject authorization nmst contain the following
statements regarding the uses and disclosures of the subject’s personal information:

a) that personal information (including personal health information) may be processed by
or transferred to other parties in other countries for clinical research and safety
reporting purposes, including, without limitation, to the following: (1) Takeda, its
affiliates, and licensing partners; (2) business partners assisting Takeda, its affiliates,
and licensing partners; (3) regulatory agencies and other health authorities; and
(4) IRBs/IECs;

b) 1t 1s possible that personal information (mcluding personal health information) may be
processed and transferred to countries that do not have data protection laws that offer
subjects the same level of protection as the data protection laws within this country;
however, Takeda will make every effort to keep your personal information
confidenfial, and your name will not be disclosed outside the umt unless required by
law;

c) that personal information (including personal health information) may be added to
Takeda’s research databases for purposes of developing a better understanding of the
safety and effectiveness of the study medication(s), studying other therapies for
patients, developing a better understanding of disease, and improving the efficiency of
future clinical studies;

d) that subjects agree not to restrict the use and disclosure of their personal information
(including personal health information) upon withdrawal from the study to the extent

that the restricted use or disclosure of such information may impact the scientific
mtegrity of the research; and

e) that the subject’s identity will remain confidential in the event that study results are
published.
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25. Female subjects of childbearing potential are excluded from this study. Regular pregnancy
tests will be performed throughout the study for all female subjects. If a subject 1s found to be
pregnant during study, study medication will be discontinued and the investigator will offer the
subject the choice to recerve unblinded treatment information.

26. Male subjects must use adequate contraception (as defined in the informed consent) from
Screening and throughout the duration of the study. If the partner or wife of the subject is found
to be pregnant during the study, the investigator will offer the subject the choice toreceive
unblinded treatment mformation.

27. A statement that clinical trial information from thus trial will be publicly diselosed in a publicly
accessible website, such as ClinicalTrials gov.
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Appendix H Investigator Consent to Use of Personal Information

Takeda will collect and retain personal information of mvestigator, including his or her name,
address, and other personally identifiable information. In addition, investigator’s personal
information may be transferred to other parties located in countries throughout the world (eg, the
United Kingdom, United States, and Japan), including the following:

e Takeda, its affiliates, and licensing partners.

e Business partners assisting Takeda, 1ts affiliates, and licensing partners.
e Regulatory agencies and other health authorities.

¢ IRBs and IECs.

Investigator’s personal information may be retained, processed, and transferred by Takeda and
these other parties for research purposes including the following:

e Assessment of the smtability of investigator for the study and/or other clinical studies.
e Management, monitoring, inspection, and audit of the study.

e Analysis, review, and verification of the study results.

e Safety reporting and pharmacovigilance relating to the study.

e Preparation and submussion of regulatory filings, correspondence, and communications to
regulatory agencies relating to the study.

e Preparation and submussion of regulatory filings, correspondence, and communications to
regulatory agencies relating to other medications used in other clinical studies that may contain
the same chemical compound present in the study medication.

e Inspections and investigations by regulatory authorities relating to the study.
e Self-inspection andinternal audit within Takeda, its affiliates, and licensing partners.
e Archiving and andit of study records.

e Posting investigator site contact mformation, study details and results on publicly accessible
clinical trial registries, databases, and websites.

Investigator’s personal information may be transferred to other countries that do not have data
protection laws that offer the same level of protection as data protection laws in investigator’s own

country.

Investigator acknowledges and consents to the use of his or her personal information by Takeda
and other parties for the purposes described above.
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Appendix I Detailed Description of Amendments to Text
This document describes changes in reference to Protocol Incorporating Amendment No. 05.

N
e
The primary sections of the protocol affected by the changes in Amendment No. 05 are indll'iqga‘_

The corresponding text has been revised throughout the protocol. -
L\

Change 1: Added Part 3 study design, with population, formulation, dosing, food eff%q}:‘egﬁnen,
and confinement W
o

The primary change occurs in Section 6.1.3 Part 3 Single Dose: Healthy Subjeets Relative
Bioavailablity and Food Effect Study < N
LY

Added Text Part 3 is a phase 1, randomized, open-label, single-d ‘}ging]e—renter, parallel

and tables:  design study. To evaluate the oral bioavailability ‘thie recently developed
TAK-041 tablet formulation relative to the oral pension and effect of food
on the PK of the tablet formulation, healthy ects will be randomized to
receive on Day 1 a single 40 mg dose of T: 41 (as a single 40 mg tablet) after
either at least 10-hours of overnight fa: @ 30 minutes after starting ingestion
of a high-fat, high-calorie breakfast. Q/lhﬂd samples will be collected over
96 hours post-dose to measure Tzr\&@esl}41 plasma concentrations.

The cohort will be randomized @\here 9 subjects will receive TAK-041 in the
fasted state and 9 subjects t@ﬁceh’e in the fed state. The study population for
Part 3 will be compose uﬁﬁpruximatel}-' 18 healthy subjects randomized in a
1:1 ratio to receive TA&MI in the fasted state or in the fed state.

Subjects who saﬁs@i e Screening evaluation and selection criteria may be
enrolled in the fft}l}'. On Day 1, eligible subjects will be randomized to receive
TAK-041 as afie 40 mg immediate release tablet administered orally after
either an affjggst 10-hours of overnight fast (including no medications) or 30
minutﬁ@l‘ler starting ingestion of a high-fat, high-calorie breakfast
(approximately 800-1000 calories with approximately 50% from fat), and will
i. uired to remain in the study unit for at least an additional 48 hours after
_ dosing for safety and PK, with additional visits for PK and safety assessments
é"b on Day 4 and 5 and a final Follow-up visit on Day 17-21.

\%'O Overall, for healthy subjects, Part 3 of the study will consist of a Screening
,&‘?} Visit (Days -28 to -2), a predose Check-in Day for all subjects (Day -1) during
LY which baseline assessments will be conducted, and a single oral dose
O administration (Days 1) following which all subjects will undergo

study-specific assessments. Subjects from Part 3 will be required to remain in
the study unit until a minimum 48 hours after the first dose for safety, PK, and
study assessments before discharge. Subjects will be required to return to the
study unit for safety and PK assessments, and for a final Follow-up visit that
completes the study approximately 18 days after dosing. The schedule for Part

Cny
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3 is shown in Appendix C. (\\5

Rationale for Change: To add to the study design to assess the relative bioavailability and food f,,,o

effect on the PK of the TAK-041 tablet formulation. \{Q\ ‘

The following sections also contain this change: A

e Section 2.0 STUDY SUMMARY r@O

e Section 4.2 Rationale for the Proposed Study ‘\ o

e Section 6.1.6 Dose Escalation Q

Change 2: Added Part 4 study design with stable schizophrenic populatu@kdose levels, dosing
days and confinement days. O
X

The primary change occurs in Section 6.1.4 Part 4: Sigle Dose: S@jects with Schizophrenia

Added text Part 4: Single Daose: Subjects with Schlzuph\ﬁh\h

and tables: Part 4 will consist of a double-blind, w: vdus‘lug, parallel group design.

Twenty-four subjects with stable s‘ch renia will be enrolled. The 24
subjects are considered adequate tgﬁ kplule the pharmacologically active
exposure range in subjects with «;Qa e schizophrenia. The subjects will be
randomly assigned to receive -041 or placebao in a ratio of 2:1. Subjects
will receive an initial luad ose of TAK-041 on Day 1 followed by a
maintenance dose that e half the initial dose on Days 8, 15, and 22 or will
receive placebo on a s&\ dosing days. Part 4 may commence only after at
least 21 days of sa tulﬂ ability, and available PK data have been collected
at the equiv. a]en@ns‘e cohort in healt]n subjects in Part 2.

The dose lev, r\fm Part 4 will be based on emerging safety/tolerability and

available P¥ data of the same dose in healthy subjects from Part 2. Dose

escalation will be based on a sponsor review of at least 21 days of safety,

tuleglﬂ%lllh and available PK data from the preceding cohort. The highest

ed loading dose in Part 4 will not exceed the highest dose evaluated,
emed safe, and well tolerated in Part 2. Subjects in Part 4 will be

‘> administered a single TAK-041 loading dose or placebo on Day 1 and weekly
&~ maintenance doses on Days 8, 15 and 22. The 24 subjects will be randomized
&L, with 16 active : 8 placebo.

6\ Overall, Part 4 of the study will consist of a Screening Visit (Days -35to-3),a

predose Check-in Day for all subjects (Days -2) during which some baseline
assessments will be conducted, Day -1 during which other baseline assessments
will be conducted, and 22 days of treatment when all subjects will be dosed on
Days 1, 8, 15, and 22 as well as undergoing when all subjects will undergo
study-specific assessments. After 4 weeks of dosing, subjects will return for
follow-up study-specific assessments on Days 29, 36, 43, 50, 57, and 64.
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Subjects will be required to remain in the study unit from Day -2 to Day 3 (48
hours after the first dose) for safety, PK, and all study assessments before
discharge. Subjects will return on Day 5 for a safety and PK assessment.
Subjects will return on Day 7 to obtain safety laboratory tests before receiving
the second dose on Day 8. Subjects will remain in the study unit from Day fto
Day 10 (48 hours after the second dose). Subjects will return on Day 1430
obtain safety laboratory tests before receiving the third dose on Day15.
Subjects will remain in the study unit from Day 14 to Day 17 (48 Kotrs after
the third dose). Subjects will return on Day 21 to obtain safety Jaboratory tests
before receiving the third dose on Day 22. Subjects will rem8i in the study
unit from Day 21 to Day 24 (48 hours after the fourth dosé) After discharge on
Day 24, subjects will return to the clinic on Days 29, 36,43, 50, 57, and 64 for
safety and PK follow up visits. The final visit that gothpletes the study will
occur 12 to 16 days after the last safety and PK fdallow-up visit. The schedule
for Part 4 is shown below.

Bond-Lader visual analog scales will be pefformed on Days -1, 1, 8, 15, and
Day 22 at 1, 3, 8, and 24 hours postdose,Day 24, and (if applicable) at Early

Rationale for Change: To explore the safety, tolerability, and PK of TAK-041 as add-on therapy
to antipsychotics.in subjects for whom to date there are no approved drugs addressing negative
symptoms or cegnitive impairment associated with schizophrenia.

The following sections also contain this change:
I Settion 2.0 STUDY SUMMARY
I Section 4.2 Rationale for the Proposed Study

I Section 6.1.6 Dose Escalation
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Change 3: Added objectives and endpoints for Parts 3 and 4.

The primary change occurs in Section 5.1 Study Objective and Endpoints

Amended or Primary Objective
new wording: 1, oy aluate the safety and tolerability of TAK-041 feHewirng
I Following oral single and multiple doses in healthy subjects (Parts 1.2, and 3).

I As add-on therapy to antipsychotics in subjects with stable seftizophrenia
(Part 4).

To assess the oral bioavailability in healthy subjects of TAK-041 administered
as a 40 mg immediate release tablet formulation in the fasted state compared
to 40 mg oral suspension formulation in the fasted state (Part 3).

To assess the effect of food on the pharmacokinéti¢s of 40 mg immediate
release tablet formulation of TAK-041 in healthy subjects (Part 3).

Secondary Objective
To evaluate the PK. of TAK-041

I Administered under fasting conditions following oral single and multiple
doses in healthy subjects (Parts 1 and 2).

I As add-on therapy to antipsychotics in subjects with stable schizophrenia
(Part 4).

Exploratory Objectives
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Primary Endpoints

The primary endpoint for all parts of this study is the.composite of safety variables
to determine the safety and tolerability of oral single'and multiple doses of
TAK-041 as well as dose-limiting effects of TAK;041. The following safety
parameters will be analyzed for each of the stidy parts as the number and
percentage of subjects who:

I experienceExperience at least 1 tredtment-emergent adverse event (TEAE).
I discontinueDiscontinue due telan adverse event (AE).

I meetMeet the markedly abriérmal criteria for safety laboratory tests at least
once postdose.

I meetMeet the markedly abnormal criteria for vital sign measurements at least
once postdose.

I meetMeet the-markedly abnormal criteria for 12-lead ECG parameters at least
once postdose.

I experienceExperience clinically significant abnormal changes in continuous
12-lead ECG measurements at least once postdose (except Part 3).

{he' primary endpoints also include the TAK-041 plasma PK parameters for
Part 3, maximum observed concentration (Cmax) and area under the plasma
concentration-time curve from time 0 to 96 hours (AUCgg).

Secondary Endpoints

The secondary erdpeintseensistsendpoint consist of standard PK variables to
determine drug exposure at each dose in each of the study parts. The following PK
parameters for TAK-041 will be analyzed as secondary endpoints:

' Crax: maximum observed plasma concentration (Parts 1,2 and 4 only).

I tpay time to Crax.
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Explorato

AUC;4: area under the plasma concentration-time curve from time 0 to 24 hours.

AHGAUCs: area under the plasma concentration-time curve from time 0
to 96 hours (Parts 1, 2 and 4 only).

AUC 35 area under the plasma concentration-time curve from time 0 to the-time
of the last quantifiable concentration.

AUC..: area under the plasma concentration-time curve from time 0 fo infinity
(Part 1 only).

AUC,: area under the plasma concentration-time curve during-a dosing interval,
where tau (1) is the length of the dosing interval (PartParts'2 and 4 only).

t1/2;: terminal disposition phase half-life.

Endpoints
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Rationale for Change: to assess the oral bioavailability and food effect:on‘the PK of the 40-mg
TAK-041 immediate release tablet and to assess its safety and tolerahility as add-on therapy in
subjects with stable schizophrenia in Part 4.

The following sections also contain this change:

I Section 5.2 Endpoints for Part 1 and Part 2 and Part 3,(Healthy Subjects) and Part 4 (Subjects
with Schizophrenia)

I Section 2.0 STUDY SUMMARY

I Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Food Effect)

I Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
I Appendix E Schedule of Study Précedures Part 4: Follow-Up and Final Visit

Change 4: Added the justification for the proposed study design dose and endpoints for Part 3.

The primary change occurs in Section 6.2.1 Justification for Study Design, Dose, and Endpoints

Added text: The prinfiary objective of Part 3 the study is to determine the oral
bioayailability of TAK-041 in healthy subjects administered as a 40 mg
imrediate release tablet formulation in the fasted state compared to 40 mg
oral suspension formulation in the fasted state and to estimate the effect of
food on the phamacokinetics of a single dose of 40 mg immediate release
tablet formulation of TAK-041 in healthy subjects.

Rationale for Change: to explore the safety, tolerability, and PK of TAK-041 as add-on
therapy to stable schizophrenia subjects at doses that will be based on emerging
safety/tolerability and available PK data of the same dose in healthy subjects from Part 2.
Exploratory endpoints will assess the effect of TAK-041 on improving the negative symptoms,
and/or cognitive impairment, and/or anhedonia domains associated with schizophrenia

The following sections also contain this change:

| Section 5.2 Endpoints for Part 1 and Part 2 and Part 3 (Healthy Subjects) and Part 4 (Subjects
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with Schizophrenia)

e Section 2.0 STUDY SUMMARY

e Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Food Effect)

Change 5: Added the justification for the proposed study design dose and endpomts for-Part 4.
The primary change occurs in Section 6.2 Justification for Study Design, Dose, and Endpoints

Added The highest planned loading dose in Part 4 will not exceed the highest dose

wording: evaluated, deemed safe, and well tolerated in Part 1 and Part 2. The highest
proposed weekly maintenance dose will have a predicted mean average
concenfration during a dosing interval, at steady stat¢(C,, ..) below the C,, .
observed at the NOAEL dose of 30 mg/kg/day in theanale and female dogs
from the 13-week toxicology study.

Rationale for Change: explore the safety, tolerability, and PK of TAK-041 as add-on therapy
to stable schizophrema subjects at doses that will be based on emerging safety/tolerability and
available PK data of the same dose in healthy subjects from Part 2. Exploratory endpoints will
assess the effect of TAK-041 on improving the negative symptoms, and/or cognitive
impairment, and/or anhedonia domains associated with schizophrenia

The following sections also contain this change:
e Section 2.0 STUDY SUMMARY

e Section 5.2 Endpoints for Part }'arid Part 2 and Part 3 (Healthy Subjects) and Part 4 (Subjects
with Schizophrenia)

e Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
e Appendix E Schedule of Study Procedures Part 4: Follow-Up and Fmal Visit

Change 6: Addedunelusion and exclusion criteria for Part 3 and 4.

The primary change occurs in Section 7.2 Exclusion Criteria

Amendedor” Note: Subjects with schizophrenia who meet any of the criteria listed

new wdsding: below with the exception of Number 9, and 14 will also not qualify for
entry into the study. For criteria that are also represented in Section 7.2.2
for subjects with schizophrenia, those criteria supersede the criteria in this
section (Section 7.2.1.

Any subject who meets any of the following criteria will not qualify for entry
mto the study:

1. The subject has recerved any investigational compound within 30 days prior
to the first dose of study drug, or due to the half-life of the investigational
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drug 1s likely to still have detectable plasma levels of that compound.

2. SubjeetThe subject 1s an immediate family member, study site employee,
or 15 in a dependent relationship with a study site employee who 1s involved
i the conduct of this study (eg, spouse, parent, child, sibling) or may
consent under duress.

3. The subject has a known hypersensitivity to any component of the
formmlation of TAK-041.

4. The subject has a positive urine/blood drug result for drugs.of abuse
(defined as any illicit drug use) at Screening or Day -1.

5. Subjeet The subject has taken any excluded medication, supplements, or
food products during the time periods listed in the Excluded Medications
and Dietary Products (Table 7a faiNiealthy subjects and Table 7b for
subjects with schizophrenia ju\Section 7.3) or is unable to refrain from
or anticipates the use of an¥ medication (except those prescribed) as
described in (Table 7a for healthy subjects and Table 7b for subjects
with schizophrenia in.Section 7.3).

6. The subject is lactpse intolerant (Part 3 only).

7. If female, the subject 1s of childbearing potential (eg, premenopausal, not
sterilized).

8. If male;the subject intends to donate sperm during the course of this study
or for 145 days (1e, 90 days after 5 half-lives) have elapsed since the last
dose of study drug.

9.\ SubjeetThe subject has evidence of current active cardiovascular, central
nervous system, hepatobiliary disease including history of biliary tree
disorders, gallstones, endoscopic retrograde ehelangiecholangio
pancreatography (ERCP), and/or cholecystectomy, hematopoietic disease,
renal dysfunction, metabolic or endocrine dysfunction, serious allergy,
asthma, hypoxemia, hypertension, seizures, or allergic skin rash. There 1s
any finding in the subject’s medical history, physical examination, or safety
laboratory test results (including elevated ALP, elevated bilirubin, elevated
GGT, or elevated 5'-nucleotidase) that in the pdgment of the principal
mvestigator represents a reasonable suspicion of a disease that would
confraindicate taking TAK-041, or that might interfere with the conduct of
the study. This includes, but 1s not limited to, peptic ulcer disease,
cholestasis, seizure disorders, and cardiac arrhythnuas.
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10. SubteetThe subject has current or recent (within 6 months) gastromtestinal
disease that would be expected to influence the absorption of drugs (1e, a
history of malabsorption, esophageal reflux, peptic ulcer disease, erosive
esophagitis, frequent [more than once per week] occurrence of heartburn, or
any surgical intervention).

11. SabjeetHad major surgery, or donated or lost 1 unit of blood
(approximately 500 mL) within 4 weeks prior to Screening.

12. The subject has a history of cancer, except basal cell carcinomma that has
been in remuission for at least 5 years prior to Day 1.

13. SubteetThe subject has a positive test result for hepatitis B surface antigen
(HBsAg), hepatitis C virus (HCV) antibody at Screening or a known history
of human immunodeficiency virus (HIV) infection

14. SubteetThe subject has used nicotine-containing products (mcluding but
not limited to cigarettes, pipes, cigars, chewing tobacco, nicotine patch or
nicotine gum) within 21 days prior to.Check-in on Day -1. Cotimne test 1s
positive at Screening or Day -1.

15. The subject has poor peripheral venous access.

16.

-.-.-!" has donated or lostAdS50 ml ormore o ". B oHood S
faeldineplacmapherasisyerThe subject had a transfusion of any blood
product within 30 days prior to Day 1.

17. SubjeetThe subject has a Screening or Check-1n abnormal (clinically
significant) ECG. Entry of any subject with an abnormal (not clinically
significant) ECG must be approved, and documented by signature of the
principal investigator or a medically qualified sub-investigator.

18. The subject has a sustained satal signs resting heart rate outside the range 40
to 100 beats per minute (bpm), confirmed on repeat testing within a
maximum of 30 munutes, at Screening or Check-n.

19. The subject has a QT interval with Fridericia correction method (QTcF)

>450 ms or PR outside the range 120 to 220 ms, confirmed on repeat testing
within a maximum of 30 nunutes, at the Screening Visit or Check-m.

20. SubjeetThe subject has abnormal Screening or Check-m laboratory values
(> ULN for the respective serum chemuistries) of ALT, AST, TBILI, ALP,
GGT, 5'nucleotidase (Screening only) and/or abnormal urine osmolality,
confirmed upon repeat testing.

21. The subject has a climcally significant history of head injury or trauma
associated with loss of consciousness for = 15 minutes.

22. The subject kasais considered by the investigator to be at imminent risk

B B T L s e T B e
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fedementfes—per C-SSRONNjuIY fo self, others, or hassnadeasuede
attemptiaproperty, or subjects who within the past year prior to

Screening have attempted suicide. Subjects who have positive answers p\C’J
on item 4 or 5 an the C-SSES (based on the past year) prior to C}\

randomization are excluded.

23. SubjeetThe subject has a lustory of significant skin reactions \O
(hypersensitrvity) to adhesives, metals or plastic; this criterion s only
to subjects participating in the study of the two wearable digi vices.

24. The subject is unsuitable for inclusion in the trial in t vinion of the
investigator or sponsor. \\T\O

Subjects with schizophrenia only 0O

Note: Subjects with schizophrenia must not m ny of the criteria listed

in Section 7.2.1 for healthy subjects with the%ceptiuu of Number 9 and
14, as well the criteria listed below. The cl@‘ listed below supersede the
criteria in Section 7.2.1.

All entry criteria, including test resﬂrﬁ, need to be confirmed prior to
randomization. \\\
s

Any subject with sclﬂzuphre@wlm meets any of the following criteria
will not qualify for enfry B;fn the study:

1. The subject has :-;au}ﬁietectah]e level of baseline antipsychotic
medication at S'é.; ning.

2. The sul}jectd@% a lifetime diagnosis of schizoaffective disorder; a
lifetime diggnosis of bipolar disorder; or a lifetime diagnaosis of
uhsessi@mmpulsive disorder based on the MINI combined with the
general psychiatric evaluation. As an exception, subjects with a

rical prior lifetime diagnosis of schizoaffective disorder may be
enrolled in the study with sponsor or designee approval provided that

N\
O the principal investigator can attest that the subject’s overall history

and current clinical presentation and history is most consistent with
schizophrenia, not schizoaffective disorder.

3. The subject has a recent (within the last 6 months) diagnosis of panic
disorder, depressive episode, or other comorbid psvchiatric conditions
requiring clinical attention based on the MINI for DSM-5 and the
general psychiatric evaluation.

4. The subject has a history of drug abuse (defined as any illicit drug use)
or a history of alcohol abuse (defined as 4 or more alcoholic beverages
per day) within 1 year prior to the Screening Visit or is unwilling to
agree to abstain from alcohol and drugs throughout the study.

%

\559

S
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5. The subject has a diagnosis of substance use disorder (with the (\\5
exception of nicotine dependence) within the preceding 6 months based O
on the MINI for DSM-5 and the general psychiatric evaluation. r\,:\ﬁ'?

6. The subject has evidence or history of current clinically significant (:j\\
cardiovascular disease, including uncontrolled hypertension [Stﬂl&i}il
or supine diastolic blood pressure =90 mm Hg and/or standmge&
supine systolic blood pressure =145 mm Hg, with or without_ 3>
treatment), symptomatic ischemic heart disease, uncomp ed heart
failure or recent (past 12 months) acute myocardial in on or
bypass surgery. Controlled essential hypertension, nan“clinically
significant sinus bradycardia and sinus tach}'carf%gﬁll not be
considered significant medical illnesses and woukl not exclude a
subject from the study. Other well-controlle mredical illnesses may be
permitted that do not increase hepatic risks,or other safety risks to the
subject's participation in the judgemﬂi?}»the investigator in
consultation with the sponsor or designee.

7. The subject has evidence of clinigiifly significant extrapyramidal
symptoms as measured by a Simson-Angus Scale (SAS) score >6.

8. The subject has evidence epression as measured by a Calgary
Depression Score (CDLS#!@ score =9,

9. The subject hasr eived TAK-041 in a previous clinical study; or has
previously or is r@rentl}' participating in this study; has received
treatment witlg bther experimental therapies within the preceding 60
days or <5 l(g;t]ives prior to randomization, whichever is longer; has
particip in 2 or more clinical studies within 12 months prior to
Scree ﬁ}g; or has participated in a clinical study for a psychiatric
cul(ﬁhﬂn that is exclusionary per this protocol.

¢

5
Rationale fnr@hﬁnge: select a healthy population consistent with the FDA bioavailability and
food effect gpuidance m Part 3 and to select a stable schizophrenia population to assess safety and
tolerabili an add-on therapy to antipsychotics in Part 4

7: Added excluded medications, dietary products and study control of diet, flud and
f-aﬁli ity control for Parts 3 and 4.

Q\:\'f‘he primary change occurs in Section 7.4 Diet, Flmd, and Activity Control

OQO Amended or Diet, Fluid, and Activity Control
Q‘\ €W Subjects will be confined to the unit for the duration of each treatment period in
w S Parts 1,2, 3 and 2Part 4 as described in Appendix A, Appendix B, Appendix C,
Appendix D and Appendix E respectively. InSubjects from Part 1 subjeets
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arewill be required to remain 1n the study umit during each treatment period from
Check-1n, Day 1 for single dose admimstration, and with Cohorts 1-5 at least 96
hours postdose for a total confinement period for each treatment period of 5 days.
Subjects from Part 2 Cohorts 1 to 4, and Part 1 Cohorts 1 and 2, will be required
to remain 1n the study unit from Day -2 to Day 3, Days 7 to 10, Day 14 to Day'17,
and Day 21 to Day 24 (48 hours after $heeach dose 1n Part 2) for safety, PK, and all
study assessments before discharge. In addition, subjects will return to the elhinie
on Days 5, 26, 29, 36, 43, 50, 57, and 64 for safety and PK follow up wvisits.
Subjects with schizophrenia (Part 4) will also undergo part-spegific
assessments on Days 29 and 43. A Final Visit that completes the study will occur
12 to 16 days after the last safety and PK Follow-up Visit. On the days of dosing,
subjects will be administered TAK-041/matched placebo at-approximately 0800
hours following a fast of at least 8 hours and will continue to fast for an additional
4 hours postdose.

Subjects from study Parts 1, 2 and 4 may consuthe water ad libitum with the
exception of 1 hour before and 1 hour after drug admimstration. The meal start and
stop times and the amount consumed will be recorded in the source document and
appropnate electronic case report form (eCRF) page for all meals served on the
dosing days. During confinement on'nendosing days, subjects will be given 3
meals and an evening snack each containing approximately 30% fat (relative to the
total calories). Breakfast will not be served on dosing days.

Subjects from all study parts should remain upright (seated, standing, or
ambulatory) for 4 hours following dose admunistration, except as necessitated by
the occurrence of an AE /or study procedure (eg, obtaining 12-lead ECG). Subjects
should refrain from strenuous exercise from 72 hours before Check-in {Day—23
and throughout the entire course of the study.

Part 3 Diet and Fluid Control

Subjects-in Part 3 will be required to remain in the study unit for a
confinement period of 3 days. The subjects will be randomized for TAK-041
ipmediate release tablet administration at approximately 0800 hours either
following an overnight fast (no food, no drink other than water, no
medications) of at least 10 hours or 30 minutes after starting ingestion of a
high-fat, high-calorie breakfast as described in 2002 FDA Food-Effect
Guidance (the meal composition should derive of approximately 150, 250,
and 500 to 600 calories from protein, carbohydrate, and fat, respectively, in
total of approximately 800 to 1000 calories).

Per FDA guidance, subjects will be served the standard FDA breakfast to be
ingested and completely consumed over 30 minutes. TAK-041 40 mg tablet
should be administered immediately after breakfast with a glass of water.

Substitutions to the contents of this high-fat, high-calorie meal can be made
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as long as the same meal is served to all subjects and a nutritionist at the site
ensures that the test meal provides a similar amount of calories from protein,
carbohydrates and fat and has comparable meal volume and viscosity. The
clinical site will document the amount of protein carbohydrates and fat and
total calorie content of the test meal for the study file and provide a copyte
the sponsor. The date and time of the meal will also be recorded on the gCRF.

Fasting subjects will also be administered the 40 mg tablet with a glass of
water. Both fasting and fed subjects will have no food, no drinks{except
water) and no medications for 4 hours after dose administratign®

Rationale for Change: to provide a healthy subject population in Part 3 consistent with FDA
bioavailability and food effect guudance in Part 3 on diet, fluid and activity and medication
control in Part 4.

The following sections also contain this change:

Section 7.3 Excluded Medications and Dietary Products
Section 7.2 Exclusion Criteria

e Section 2.0 STUDY SUMMARY

e Appendix C Schedule of Study Procedures Part 3 (Tablet Formmulation — Relative
Bioavailability and Food Effect)

e Appendix D Schedule of Study Pro¢edures Part 4 Screening Through Day 24/ET
e Appendix E Schedule of Study Procedures Part 4: Follow-Up and Fmal Visit

Change 8: Added TAK-041 tablet formulation to study medication for Part 3 and
manufacturing, packaging, labeling, dispensing and randomization to include Part 3 and 4.

The primary change oceuts in Section 8.1.1 Dosage Form, Manufacturing, Packaging, and

Labeling

Amended or The TAK-041 oral crystalline suspension will be used in this study= Parts 1, 2 and

new
wording:

4. The TAK-041 crystalline drug substance (nulled) will be labeled m an
open-label fashion and compounded into oral suspensions that will be labeled 1n a
blinded fashion for third party dispensing. An unblinded pharmacist will manage
and prepare doses as needed throughout the study. The oral suspensions will
contain 5 to 160 mg of TAK-041 per dose. Compounding instructions will be
provided to the clinical site using the compounding worksheet or a similar
document.

The oral suspension containing crystalline TAK-041 (milled) will be prepared at
the site by weighing an appropriate amount of crystalline TAK-041 (nulled) into a
dosing bottle and mixing with 70 mL of 0.5% Tween 80 in 0.5% methylcellulose
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vehicle (Tween/MC vehicle). The composition of the Tween/MC vehicle is in
Table 8.a. The composition of crystalline TAK-041 oral suspension is listed in
Table 8.b.

The TAK-041 40 mg tablet will be used in this study for Part 3. The tablet Q,K
formulation is designed for immediate drug release

are round and film coated. 1)

| N
Sponsor-Supplied Drug Q
For Parts 1, 2, and 4, the TAK-041 crystalline drug substance {ﬁi{?'led} will be
supplied in a powder form, in appropriate packaging, and tainer will bear a

single panel label that includes all pertinent study infurn@n .

The TAK-041 40 mg immediate release tablet will bp-used in this study for
healthy subjects in Part 3. The tablets are pack in amber glass bottles.

Each bottle will contain a label that includes nent study information and
caution statements. e}
Storage 'ES\

Investigational drug must be kep;lgappmpriate, limited-access, secure place
until it is used or returned to the r or designee for destruction.
Investigational drug must be under the conditions specified on the label, and
remain in the original t:{:nﬂl@{llﬂr until dispensed.

TAK-041 crystalline dru  Siubstance (milled) isand 40 mg tablets are stored at
controlled room tem ure (20°- 25°C with excursions allowed from 15°-30°C).

Dose and Regi

The planned @iﬂl dose of TAK-041 for Part 1 SRD Cohort 1 Period 1 is 5 mg.
Doses for Qﬁ:sequent periods/cohorts will be determined based on the available
safety, @rability, and PK data from the preceding period/cohort. The doses will
be inistered to the subjects by the investigator or the investigator's designee.
will receive the doses by drinking the entire suspension from the dosing
ttle. The dosing bottle will then be rinsed with 35 mL of water and the rinse will
Qﬁt} be administered in the same manner as the suspension. The rinse and
'S‘b administration will be repeated one more time.
i\/\ Eligible subjects in Part 3 will be randomized to receive a single dose of
O TAK-041 as one 40 mg tablet administered orally after either an overnight

(\\\ fast of at least 10 hours or 30 minutes after starting ingestion of a high-fat and
,QQ’ high-calorie breakfast as recommended in the 2002 FDA Food-Effect
.,;\0 Guidance[3] (the meal should derive of approximately 150, 250 and 500 to 600
Q calories from protein, carbohydrate and fat, respectively, in total of

approximately 1000 calories). The tablet must be administered with a glass of
water (approximately 240 mL). It should be swallowed as a whole and not be
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manipulated in any way.

Rationale for Change: to provide dosage form, manufacturing, packaging and labeling

information and randomization for the TAK-041 immediate release tablet in Part 3 {\(’\\J
The following sections also contain this change: A
I Section 8.2 Investigational Drug Assignment and Dispensing Procedures @‘Z’

Change 9: Added height weight anl:l BMI to Part 3 and 4, with Part 4 subjects havgér‘mcreased

limit for BMI of 40.5 k
upper limit for 0 g/m’. r\{\*}\

The primary change occurs in Section 7.1.1 Healthy subjects and subjecti {@jh schizophrenia.

Amended or The subject weighs at least 45 kg (99 Ib) and has a bm%(-?index (BMI) from 18

new up to 32 kg/m? for healthy subjects and up to 40.5 for subjects with
wording:  schizophrenia, inclusive at Screening. \fo
Rationale for Change: to provide an acceptable BMI r::mglg:;tﬁ\l’J enrollment of subjects with
stable schizophrenia in Part 4 &

i
The following sections also contain this change: >
Section 2.0 STUDY SUMMARY 0&

I Appendix D Schedule of Study Prncedu&ﬁ Part 4 Screening Through Day 24/ET
\_r
I Appendix E Schedule of Study Pm{;\m\dhi'es Part 4: Follow-Up and Final Visit

Change 10: Added cognitive andgﬁ psychiatric/neurological assessments to Part 4.

The primary change occurs irk@i{m 9.1.17 Other Psychiatric/Neurological Rating Scales

MNew
Section:

Subjects with'sthizophrenia (Part 4) will also receive the MINI,-
A trial manual describing

the p ures to be used with these assessments will be supplied to the site.
T assessments will be administered according to the schedule shown in
dix D/E. The assessments are briefly described below:

\MW‘I International Neuropsychiatric Interview

r&i‘z The MINI International Neuropsychiatric Interview (MINI) is a short

U structured diagnostic interview developed jointly by psychiatrists and

6\ clinicians in the United States and Europe for DSM-IV and International
Classification of Diseases 10th Revision psychiatric disorders with an
administration time of approximately 15 minutes, it was designed to meet the
need for a short but accurate structured psychiatric interview for multicenter
clinical trials and epidemiology studies. The clinician responsible for the
subject must administer the MINI[20-22].
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Rationale for Change: to provide Part 4 assessment of safety and of cognitive function and 4\0
other psychiatric/neurological rating scales to include measure effect of add-on TAK-041 O
administration on improving negative symptoms associated with schizophrenia (QC“J'
The following sections also contain this change: &(Z:‘
I Section 9.1.13 Bond-Lader Visual Analogue Scale N\

Q
Section 9.1.15 PANSS -

()L,
e ] Q

a
Section 2.0 STUDY SUMMARY ﬂ;\.\
I Appendix D Schedule of Study Procedures Part 4 Screening Thrn:&ﬁ@‘ay 24/ET

I Appendix E Schedule of Study Procedures Part 4: Follow-Up and inal Visit

Change 11: Added statistical analysis for Part 3 and Part 4. \\n}\

The primary change occurs in Section 13.1.3 Pharmacnkiqtﬁf Analysis
C

Amended or Concentrations of TAK-041 in plasma wifl-be summarized by dose over each
new scheduled sampling time using descriptive statistics for single-{RartH-and-muitiple
wording:  deses{Rart-2}-each study part. Aménnt of TAK-041 excreted in urine will be
summarized hy dose over each uled sampling interval using descriptive
statistics for i : -each study part. Individual
PK data will be presentedr,.g"t,a data listing. PK parameters of TAK-041 will be
summarized by dose using descriptive statistics for single(Part 1) and multiple dose
(Part 2). each study E!n Dose proportionality will be assessed graphically
(dose- nﬂrmallzed_('ﬁm and AUC versus dose} in Part 1 and Part 2. To assess
dose proportio y of single dosing (Part 1), a power model will be used. The
model will incldde the natural log-transformed AUC and Crax as response variable
and the nafural log-transformed dose [In(dose)] as a continuous covariate. No
fﬂrnﬂlﬁ}iﬁs’ucal comparisons will be conducted. For Part 2, dose proportionality
w;ltli.e assessed using an analysis of variance (ANOVA) model separately for
dose-normalized AUC and Cmax on Day 22—T+eatent with treatment (as a
»/(eategorical variable-wit-be) as a fixed effect. The dose-normalized parameters
QE"’ will be natural log-transformed prior to the analysis. All treatment differences and
,&i&- corresponding two-sided 90% Cls will be extracted from the model,
q\ back-transformed, and expressed as central value ratios.
O

The effect of food on TAK-041 exposure will be evaluated in Part 3 using an
ANOVA on the natural log-transformed TAK-041 C,.., and AUCg with
regimen (high-fat vs. fasted) as a fixed effect. The LS mean difference between
regimens and the corresponding two-sided 90% CI will be extracted from the
model, back-transformed, and expressed as central value ratios of TAK-041
exposure after the high-fat meal versus the fasted state.
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The relative bioavailability of TAK-041 administered as a 40 mg immediate
release tablet formulation compared to the 40 mg oral suspension formulation
in the fasted state will also be assessed using an ANOVA model. Subjects
administered the 40 mg oral suspension in Part 1 and Part 2 (Day 1 data only)
will be pooled together and treated as the reference regimen for this analysis;
subjects treated with the TAK-041 40 mg tablet formulation under the.fasted
condition in Part 3 will be the test regimen. The ANOVA will be perfofmied on
the natural log-transformed Day 1 TAK-041 C,,., and AUC with régifnen as a
fixed effect. The LS mean difference between regimens and the goriresponding
two-sided 909 CI1 will be extracted from the model, back-trafnsformed, and
expressed as central value ratios.

Rationale for Change: to provide statistical analysis for Part 3 effect pf food on TAK-041
exposure and the relative bioavailability of TAK-041 administered as a'40 mg immediate release
tablet formulation compared to the 40 mg oral suspension in Part-1-dnd Part 2 (Day 1 only), as
well as exploratory analysis in Part 4.

The following sections also contain this change:
Section 13.1.4 Exploratory Analyses

Section 13.1.5 Safety Analysis

I Section 2.0 STUDY SUMMARY

Change 12: Added pharmacogenomic sarple collections for Part 3 and 4.
Rationale: to subject DNA and RNA(which may provide

The primary change occurs in Séction 9.1.18 Pharmacogenomic Sample Collection

Amended or Pharmacogeniomic Sample Collection
new

wording:
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Rationale for Change:
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The following sections also contain this change:
Section 9.1.1.1 Pharmacogenomic Informed Consent Procedure
Section 2.0 STUDY SUMMARY

e Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Food Effect)

e Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
e Appendix E Schedule of Study Procedures Part 4: Follow-Up and Fmal Visit

Change 13: Added PK parameters and PK blood collections for Part 3 and'4/and PK urine
collections for Part 4.

The primary change occurs in Section 9.1.19 Pharmacokinetic Sample Collection

Initial Laboratory Manual.
wording:

Amended or Pharmacokinetic Sample Collection
ming: Collection of Plasma for Pharmacokinetic Sampling

Blood samples (one 4-mL sample per scheduled time) for PK analysis of TAK-041

e T RS T cullected mto c]nlled Vacutmners
cc-ntmmng antmoagulant KZEDT'A it 2 i ¥

: e Placeho samples wﬂl not he a_nalj,rzed
by the bmanal}rhcal labmatm]r except 2 samples per subject receiving placebo, 1
predose and the other-daround the expected time at which Cp., occurred (as
emerging from the actual measurement of the samples of the first dose group) to
ensure from a safety perspective that no additional subjects could have been on
active treatment. Instructions for sample processing and shipment will be provided
m to the site in the Laboratory Manual

Serial blood samples for determination of TAK-041 1n Part 1 will be collected
according to Table 9.¢ and Table 9.d and m Appendix A

Serial blood samples for determination of TAK-041 in Part 3 will be collected
according to Appendix C.

Based on emerging PK data from previous cohorts, the actual times may change
but the number of samples will remain the same_ All efforts will be made to obtain
the PK samples at the exact nominal time relative to dosing. When the timing of
safety measurements coincides with a PK blood collection, the order should be
safety assessments followed by PK blood sample collection at the nominal time.
The actual times of sample collection will be recorded on the source documents
and eCRF.

Sampling time points may be adjusted based on the prelimmary emerging PK data
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collected from prior period/cohort(s), but the total number of samples collected per
subject should not exceed the planned number.

Collection of Urine for Pharmacokinetic Sampling _\:;\u?
N

Serial urine samples for determination of TAK-041 in Part 1 will be collected <~/

according to Appendix A. &

Serial urine samples for determination of TAK-041 in Part 2 will be cull@gd

according to Appendix B. \Q\

In Part 2 and Part 4 only, 10 mL aliquots should be taken from [J:igd.lhne
collections on Days 1 and 22 (predose and 12 to 24 hours postdose) for
measurement of 6B-hydroxycortisol/cortisol ratio to assess €YP3A4 induction.

When Early Termination occurs on a non-PK blood cﬂhﬂtmn day, PK blood and
urine samples should be collected.

Urine samples for subjects randomized to placeb@ll not be analyzed.

Urine volume will be recorded within 2 houts, of the end of the collection period.
Instructions for sample processing and sb@nent will be provided to the site in the
Laboratory Manual.

Rationale for Change: to add PK collegetion and parameters for the food effect and
bioavailablity comparison in healthy#ijects for Part 3 as well as provide PK profile for
TAK-041 in the stable xhiznphram'b subjects in Part 4

The following sections also qﬂhtﬂln this change:
I Section 9.1.20 Pharmﬁﬁlnetlc Parameters
I Section 2.0 STU[I‘E?‘SUMMARY

I Appendix C Sﬂredule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailabiity and Food Effect)

e
I Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
&
! dix E Schedule of Study Proced Part 4: Follow-Up and Final Visit
\P@'ﬁn ix E Schedule of Study Procedures Par ollow-Up and Final Visi

ﬁ_uange 14: Revised the study-specific dose escalation and stopping rule for Part 1 and Part 2.

__“-\‘T\The primary change occurs in Section 6.3.2 Study-Specific Dose Escalation and Stopping Rules.

Amended or Specific Dose Escalation and Stopping Rules
new
1

. Dose escalation between cohorts and within a cohort will be decided after
wording:

either a full-blinded (Part 1, Cohorts 1 and 2) or a sponsor partial unblinded
(Part 1, Cohorts 3 to 5, and Part 2, Cohort 1 onwards, where certain sponsor
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staff not directly mvolved with the treatment or evaluation may be unblinded to
the treatment or intervention) review of at least 21 days of safety, tolerability,
and available PK data from the previous dose. The selection of each subsequent
dose will be made jointly and agreed upon by the sponsor and the principal
mvestigator/designee and after careful evaluation of all available data from
previous doses.

2. Dose escalation will be stopped at a dose level (1e, one escalation step) below
the dose that 1s predicted to give a TAK-041 AUC34 or Eaes Cpae that exceeds
the mean AUC:4 .. or SouCpas. (Part 1) er Cmaxand ATCAC . that
exceeds C,, ., (Part 2) at the NOAEL dose of 30 mg/kg/day in the male and
female dogs from the 13 week toxicology study.

3. Escalation will stop once the maximum tolerated dose-has been reached or
previously defined toxicokinetic exposure linuts are-met.

4. Dose escalation may not proceed if any of the following occur at the previous
dose cohort, although dosing may be resumed at a lower dose i the subsequent
cohort:

a) Significant study drug-related adverse events of severe intensity in
=3 subjects.

b) One or more subjects-experience clinically significant ECG
abnormalities or effects on vital signs indicating dose-limiting
mtolerance.

¢) One orf more'subjects experience climically sigmificant changes in
neurological assessments indicating dose-limiting intolerance.

d) Oneor more subjects 1n a cohort experiences a study drug-related
seronus adverse event (SAE).

&) 'One or more subjects has abnormal liver function tests as described in
Section 6.3.1 that can be considered related to study drug.

f) Subject experiences any of the Takeda Medical Significant Events
(Table 10.a) that can be considered related to study drug.

5. Within each dose level, if at least 1 subject develops a dose-linuting toxicity
(DLT) listed in Table 6.) which 1s confirmed by repeat test if applicable, no
further dosing will occur 1n that subject if the subject has received TAK-041.

Definition of DLTs

Toxicity Definition

Leukopenia Total leukocyte count <2500 cells/mm” (2.5 x10°/L)
Neutropenia Absolute neutrophil count <1500/mm’ (1.5 x10°/L)

Thrombocytopenia Platelet count <100 x10%/L
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Lymphopenia Lymphocyte count <1000 cells/mm’ (1xl 5!IL}
Anemia Red blood cell count <3.5 x10"*/L (men) or 3.0 x10"*/L (women)
Low Hemoglobin Hemoglobin <11 g/dL {men) or <10.5 g/dL (women)
Severe Infection Serious infection requiring hospitalization, intravenous antibiotics,
systemic antifungal or antiviral intervention
QTc QTc =500 msec

6. After review of the safety data and discussion/agreement between the
mvestigator and Takeda, the same dose may be given again ora lower dose
may be given in subsequent periods/cohort to increase data-within the dose
range.

7. The dose mcrements and planned doses may be changed as the study
progresses dependent upon emerging PK | safety, and tolerability data. Any
decision to alter the planned dose scheme and the decision on which doses to
use will be made jointly and agreed upon by the investigator and Takeda after
careful evaluation of all available data.

8. Should significant adverse events occur, any decision to resume dosing at the
current dose level or to escalate the-dose will be made jomtly by the
mvestigator and Takeda after careful evaluation of all available data and will be
communicated to the Institutional Review Board (IRB).

Rationale for Change: Updated dose escalation stopping rule updated to incorporate steady
state Cpa and steady state C,

The following sections also contain this change:
s Section 6.1 4 (Dose Escalation)

Change 15: Added exclusion criteria for recent major surgery or donation or loss of blood.

The primary change occurs in Section 7.2 Exclusion Criteria

Amended orHad major surgery, or donated or lost 1 unit of blood (approximately 500
new mL) within 4 weeks prior to Screening.
wording:

Rationale for Change: Now exclude subjects that are recovering from recent major surgery,
donated blood or experienced blood loss, as an additional safety measure during screening
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Change 16: Revised exclusion for clinically significant history or head mjury or trauma to
mclude loss of consciousness for greater than 15 minutes.

The primary change occurs in Section 7.2 Exclusion Criteria

Initial The subject has a clinically significant history of head injury or trauma.

wording:

Amended or The subject has a clinically significant history of head injury or trauma associated
new with loss of consciousness for = 15 minutes.

wording:

Rationale for Change: Added detail to seventy of the head mjury or tranma n applymng
exclusion

The following sections also contain this change:
s SECTION 2.0 STUDY SUMMARY

Change 17: Updated exclusion language on risk of suicide considered by the investigator,
including specific C-SSRS results.

The primary change occurs in Section 7.2.1 Healthy subjects

Initial The subject has a risk of suicide according to the investigator’s or
wording:  sub-investigator’s clinical judgment (eg, per C-SSRS) or has made a suicide
attempt in the previous 6 months from Screeming.

Amended or The subject has-ais cofisidered by the investigator to be at imminent risk of

new suicide aeee;d&he—ﬁae—lmrestfgatei—s e
wording:  perCSSRSinjury to self, others, or hassmadeasuerdeattemptmproperty, or
subjects wha'within the previensssementhsSempast vear prior fo Screening

have attethpted suicide. Subjects who have positive answers on item 4 or 5 on
the C-SSRS (based on the past year) prior to randomization are excluded.

Rationale for Change: to detail specific answers on the C-SSRS prior to randonuzation as
exclusion criteria and to provide timing of assessments for Part 3 and 4.

The following sections also contain this change:
e <Section 2.0 STUDY SUMMARY

& Appendix C Schedule of Study Procedures Part 3 (Tablet Formmlation — Relative
Bioavailability and Food Effect)

e Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
e Appendix E Schedule of Study Procedures Part 4: Follow-Up and Fmal Visit
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Change 18: Added unsutable for inclusion in the opmion of the imnvestigator or sponsor as an
exclusion criterion.

The primary change occurs in Section 7.2.1 Healthy subjects

Amended or Exclusion criteria 24: The subject is unsuitable for inclusion in the trial in the
new opinion of the investigator or sponsor.
wording:

Rationale for Change: to ensure in the opinion of the investigator that the subjects are not
exposed to an unacceptable level of risk, or if the subject may not be able to follew or complete
the study procedures

Change 19: Detailed specific neurological examinations, and combined as part of physical
examination, with required assessment as not clinically significant (NCS) or clinically
significant (CS).

The primary change occurs in Section 9.1.3 Physical Examination Procedure and Neurological
Examination

Initial A physical examination will consist of the following body systems: (1) eyes: (2)

wording:  ears, nose, throat; (3) cardiovascular system; (4) respiratory system; (5)
gastrointestinal system; (6) dermatalogic system; (7) extremuities; (8)
musculoskeletal system; (9) nervious system; (10) lymph nodes; and (11) other.
Neurological assessments will be included in the 11 system assessments of the
physical examination and will mainly consist of tests of sensory and motor
functions (eg, reflexes coordination, and gait). The Bond-Lader visual analogue
scale (VAS) (Section9/1.13) and the C-SSRS (Section 9.1.14) will also be
administered.
Any abnormal finding on a pretreatment physical examination assessment must be
assessed as Not Clinically Significant (NCS) or Chinieally Significant (CS) by the
mvestigator and recorded in the source document and eCRF. All CS
findings/changes will be recorded as a PTE or concurrent medical condition in the
source document and on the appropriate eCRF described in Section 10.0 or Section
9.1.8.

On subsequent exanunations, any abnormal change from the pretreatment physical
examination assessment occurring immediately prior to the start of the
mvestigational drug (Day -1) must be assessed as NCS or CS by the investigator and
recorded in the source document and eCRF. Any CS change or new diagnosis as a
result of a CS change, as determined by the mvestigator, will be recorded as an AE
in source documentation and on the PTE/AE eCRF described in Section 10.0.

Amended Physical Examunation Procedure and Neurological Examination

ornew A physical examination will consist of the following body systems: (1) eyes: (2)
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wording:  ears, nose, throat; (3) cardiovascular system; (4) respiratory system; (5)
gastrointestinal system; (6) dermatologic system; (7) extremities; (8)
musculoskeletal system; (9) nervous system; (10) lymph nodes; and (11) other.

Meurelegieal As part of the physical examination, neurological assessments wift

be included +thetHsystermasessrertcottheplystestexariratieron the
Neurological Exam eCRF and wiHl-rainbyeensisteftesicef sensery-andmoter
ForeHontagrofloner—anrtaeR—eagaHh T

(2) Cranial nerves 11-XI1; (3) Motor examination; (4) Deep Tendon'Reflexes;
(5) Sensory examination; (6) Cerebellar function. The Bond-Laderwvisual
analogue scale (VAS) (Section 9.1.13) and the C-SSRS (Section 9.%:74) will also be

administered.

Any abnormal finding on a pretreatment physical examination assessment
(including neurological) must be assessed as Not Climi¢ally Significant (NCS) or
Clinically Significant (CS) by the investigator and fegorded in the source document
and eCRF. All CS findings/changes will be recorded as a PTE or concurrent medical
condition in the source document and on the appropriate eCRF described in Section
10.0 or Section 9.1.8.

On subsequent examinations, any abnormal change from the pretreatment physical
examination (including neurological};assessment occurring immediately prior to the
start of the investigational drug (Day -1) must be assessed as NCS or CS by the
investigator and recorded in the Source document and eCRF. Any CS change or new
diagnosis as a result of a CS'change, as determined by the investigator, will be
recorded as an AE in sour¢é documentation and on the PTE/AE eCRF described in
Section 10.0.

Rationale for Change: To provide clinical assessment of significance of the neurological
examinations

The following sectionssalso contain this change:

I Section 13.1.5'Safety Analysis

Change 20; Updated wearable device timing of placement and removal for Part 2 and added to
Part 4.

The primary change occurs in Section 9.1.6 Wearable Device Procedure.
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Rationale for Change:~I'o update the timing of the placement and removal of the wearable
devices.

The followingsections also contain this change:

I Section4,2 Rationale for the Proposed Study

I Sectign 2.0 STUDY SUMMARY

I “Appendix B: Schedule of Study Procedures Part 2 Cohorts 1 to 4 (healthy subjects only)

L Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Food Effect)

I Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
I Appendix E Schedule of Study Procedures Part 4: Follow-Up and Final Visit
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Change 21: Added laboratory sample collections and blood sampling volumes for Part 3 and 4
The primary change occurs in Section 9.5 Blood Volume

Amended or Approximate Blood Volume for Part 3
new

. The maximum volume of blood collected for a subject in Part 3 in any sjngle
wording: -

day is approximately 55 mL. The total volume of blood for each subjectin
Part 3 is approximately 159 mL. Direct venipuncture or indwelling-catheter
may be used for blood collection.

Approximate Blood Volume for Part 4

The maximum volume of blood collected on any single day™is approximately
108 mL. The total volume of blood to be collected franmieach subject in Part 4
is approximately 455 mL, and will be taken over ajperiod of 2.5 months.
Direct venipuncture or indwelling catheter may g used for blood collection.

Rationale for Change: to include Part 3 and 4 1n clinical laboratory and PK blood sampling
procedures, and update blood sampling in Part 1 and 2.

The following sections also contain this change:

e Section 9.1.9 Procedures for Clinical Laboratory Samples

e Section 9.1.19 Pharmacokinetic Sample-Callection

e Section 2.0 STUDY SUMMARY

e Appendix A Schedule of Study Procedures Part 1

e Appendix B: Schedule of Stidy Procedures Part 2 Cohorts 1 to 4 (healthy subjects only)

e Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Feod Effect)

e Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
e Appendix E Schedule of Study Procedures Part 4: Follow-Up and Fmal Visit

Change 22:(Added contraception, avoidance procedures and pregnancy statements to Part 3 and
4.

The primary change occurs in Section 9.1.10 Contraception and Pregnancy Avoidance
Procedure

Amended In addition to a negative serum hCG pregnancy test at Screening, female subjects
ornew  also must have a negative serum hCG pregnancy test on Day -+ and Study Exit/Early
wording: Ternunation Partstaad2y-for all study parts.

Rationale for Change: Update procedures and statements to include Part 3 and 4 subjects.
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The following sections also contain this change:

e Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Food Effect)

e Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
e Appendix E Schedule of Study Procedures Part 4: Follow-Up and Fmal Visit

Change 23: Added ECG assessments to Part 3 and 4 and removed triplicate parameter
assessments from Holter ECG in part 2.

The primary change occurs in Section 9.1.12 ECG Procedure

Amended or A standard 12-lead ECG will be recorded. The investigator (or a qualified observer

new

wording:

at the mvestigational site) will interpret the ECG using one of the following
categories: within normal limits, abnormal but not clinically significant, or
abnormal and clinically significant. The following parameters will be recorded on
the eCRF from the subject’s ECG trace: heart rate, PR interval, QT interval, QRS
mterval, and QTe, and QTcF.

All stationary 12-lead ECG machines will be supplied by the site. Subjects should
be 1n a supine position following an-approximate 10-minute rest period for ECG
recordings. Should technical difficulties occur during recording of the ECG, a
reasonable attempt should be made to repeat the ECG shortly after the failed

attempt.
ECG results (including electronic tracing) will be captured electronically and

reviewed 1in the site’selectronic source data system, ClinBase, and not printed.
ECGs can be printed 1f needed.

ECGs wﬂl be achnnustared accnrdmg to the schedules shownin Table Ob belowr
R i 3t art=2-in all study parts as shown
in -kppe-n:h\ —'1 B,C :md D/ E Slngle ECGS will be taken at all time points.

Continuous 12-lead Holter ECG monitoring will also be conducted m Part 2 only
from Day -1 until 24 hours postdose on Day 1. Triplicate 12-lead ECGs will be
extracted from the H-12 flash card approximately 1 minute apart from one another
(for each time pomt, triplicate ECGs with 10 sec. extraction) at the following time
pomnts: Day -1 (23, 22, 20, 16, 12 hour before dosing), and Day 1 immediately
before dosmg [0 hr, within 45 min of dosing], and at 1, 2, 4, 8, 12, and 24 hours
postdose. A wimdow of £10 minutes around each scheduled time point can be
utilized in order for the central reader to obtain the necessary ECGs. Holter
recordings will be also stored by Takeda, used for additional analyses, and may be
sent to a central ECG analysis laboratory for retrospective expert review and
estimation of ECG intervals at an appropnate time for the TAK-041 program
during or atter completion of the present study
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ECG Monitoring (Part 2, Healthy Subject Cohorts)

To ensure high-quality data recording, prior to electrode placement, the anatomical
sites must be prepared to allow for proper skin/electrode mterface. Any hair on the
electrode sites nmst be shaven. Any oils, lotions, or dead skin should be removed
from the electrode sites using an abrasive alcohol prep pad designed for this
purpose. An mdelible skin marker must be used to mark the exact electrode
placement site so that the electrode positions will remain constant througheout each
treatment period. The electrodes should always be attached to the Halter
connecting cable prior to skin placement.

All Holter recordings will be obtained on 1000 sps flash cardsusing a 12-lead
Holter recorder. The flash cards will be courtered to the central cardiac core
laboratory. Alternatively, Holter recordings will be digitally transmutted to the
central cardiac core laboratory, as appropnate.

Each 12-lead Holter ECG acquisition window will be approximately 10 minutes in
duration, from which cardiac data analysis laboratory will extract 10-second ECGs
m triplicate. This window will be preceded by 10 minutes of quiet supine rest.

Subjects will be supervised while remaining at rest, quiet, awake, and in a supine
position from at least 10 nunutes prior to the beginning of each ECG extraction

time point and will remain quiet, awake, motionless, and supine for at least 10
munutes after the beginning of each ECG extraction time point.

ECGs derwved from Holter momtoring are not mtended to be analyzed for real-time
safety monitoring but may be used for future retrospective ECG analyses, unless
an earlier analysis 1s warranted by emerging safety information.

Rationale for Change: to include Part 3 and 4 in ECG assessments and to update Part 2 Holter
ECG assessment (Part 2 (Healthy Subjects)

The following sections also contain this change:

o, Section 9.1.12.1 Holter ECG Monitoring (Part 2, Healthy Subject Cohorts)

s  Section 2.0 STUDY SUMMARY

+ Appendix B: Schedule of Study Procedures Part 2 Cohorts 1 to 4 (healthy subjects only)

+ Appendix C Schedule of Study Procedures Part 3 (Tablet Formmlation — Relative
Bioavailability and Food Effect)
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I Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
I Appendix E Schedule of Study Procedures Part 4: Follow-Up and Final Visit

Change 24: Added optional exploratory biomarker sample collection to Part 4.

The primary change occurs in Section 9.1.22 Exploratory Biomarker Sample Collection

Amended or Exploratory Biomarker Sample Collection
new

wording:

Rationale for Change: the biomarker-based deep characterization is exploratory research and
will help in the design of future studies

The following Sections also contain this change:

I Sectiond.2 Rationale for the Proposed Study

I _Séetion 2.0 STUDY SUMMARY

I= Section 6.1.2 Part 2 Multiple-Rising Dose: Healthy Subjects

I Section 6.1.4 Part 4: Single Dose: Subjects with Schizophrenia

I Section 9.5 Blood Volume

I Appendix D Schedule of Study Procedures Part 4 Screening Through Day 24/ET
I Appendix E Schedule of Study Procedures Part 4: Follow-Up and Final Visit
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Change 25: Updated the nonclinical information on TAK-041

The primary change occurs in Section 4.1.

Amended or Behavioral responses were examined in 2 different mouse models exhibiting social

new
wording:

mteraction deficits: the Balb/c model and the

polymosinic ebrestzdsepolyevtidylic acid (poly [1:C]) model. In both models; 0.1
mg'kg TAK-041, dosed etther acutely or subchronically (15 days of treatment),
nutigated the social deficits that were either naturally occurring (Balb/c) or
pharmacologically evoked by the inflammatory stimulus (poly [I/C]). Moreover,
haloperidol a dopamine D2 receptor antagomst, did not provide therapeutic benefit
as a stand-alone treatment in the poly (I:C) model and did not abrogate the efficacy
associated with TAK-041. Furthermore, the cognitive deficits associated with
subchronic phencyclidine (PCP) treatment in a rat set shifting task were
significantly attenuated by mereasing doses of TAK-041 from 0.3 to 3 mg/kg with
4 hours of pretreatment. This result compared favorably to risperidone, a second
generation antipsychotic treatment. Accordingly.-the available experimental
evidence supports the use of TAK-041, a GPR139 agonist, as a potential treatment
for the negative symptoms (including ametivation, anhedonia, and asociality) and
cognitive impairment associated with sechizophrema, a debilitating disorder with
high unmet medical need.

The PK properties of TAK-041 have been characterized in vitro and in
Sprague-Dawley rats and beagle dogs after oral (PO) or intravenous (IV)
admunistration. Pharmacolkanetic evaluations were conducted in rats and dogs
because these were the major species used 1in the toxicology program

TAK-041 was absorbed after PO adnumistration to rats and dogs, with peak plasma
concentrations generally occurring within 4 to 8 hours postdose in rats and 0.5 to 2
hours postdose in dogs. The plasma clearance of TAK-041 was low in rats and
moderate to high in dogs (~4 and ~11 mIl/min/'kg, respectively). The terminal
elimination half-life (t;») of TAK-041 after PO administration was 1.5 to 2.8 hours
mn dogs, and undefined in rats because of a poorly defined termunal phase observed
u1'this species. The oral bioavailability of TAK-041 was high (90.8% to 94.2% in
rats; in dogs, the dose-normalized PO exposures were greater than observed after
IV dosing, resultmg in reported bioavailability 3pup to 100% or greater.
Absorption was not likely modulated by P-glycoprotein (P-gp), because TAK-041
had a low P-gp eftlux ratio (0.4), as demonstrated in LLC-PK1-MDR.1 cells,
mdicating that TAK-041 1s not likely a substrate for P-gp. TAK-041 (1 and 10 pM)
plasma protein binding was 95.9%, 95 4 to 96.5%, 96.8 to 97.3%, 95.3 to 95.4%,
and 96.8 to 97.1% i plasma from mice (tested at 10 pM only), rats, dogs,
monkeys, and humans, respectively. Red blood cell: plasma ratios of TAK-041 at
0.1, 1, and 10 pM were approximately 0.8, 0.8 and 1.1 mrats; 0.4, 0.4, and 1.0 in
dogs; and 0.7, 0.6, and 0.8 m humans, respectively. TAK-041 showed no mhibitory
effect on the Bile Salt Export Pump transporter in rat and human vesicles up to 200
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uM and a moderate mhibitory effect in dog vesicles (IC50 ~ 72 pM).

In vitro metabolism studies with hepatic microsomes and hepatocytes from human
donors showed trace amounts of a few metabolites including oxidative
N-dealkylation to form an anude metabolite and oxidations at the oxobenzotriazine
moiety to form positional 1someric structures. Subsequent glucuromdation of these
oxidative 1someric structures yielded their corresponding glucuromide conpugate
metabolites. In addition to these metabolites, a glutathione conjugate of TAK-041
and one of its downstream metabolites, a cysteine conjugate, were also detected 1n
rat and dog hepatocytes. No human-specific metabolites were observed. An
evaluation of the cytochrome P-450 enzymes (CYPs) responsible for the
metabolism of TAK-041 has not yet been conducted. Glutathione-adduct-derived
thiol metabolites through the p-lyase pathway 1s sigmificant m dog (higher rate of
metabolism and lack of N-acetylation detoxification pathway). Preliminary human
m vitro and m vivo data suggest similar metabolic pathways but to a much lesser
extent. The formation of N-acetylcysteine conjugate 'was observed in human as
evident of N-acetfylation detoxification pathway: In rat, however, glucuromdation
pathway seems to be predominant.

An assessment of cytochrome P-450 enzyme (CYP) induction was conducted in
cultured human hepatocytes, and induction of CYP2B6 and CYP3A4 messenger
RNA (mRNA) was observed. Treatment of cultured human hepatocytes with up to
10 pM TAK-041 had little or ne effect on CYP1A2 mRNA levels, while treatment
with up to 10 pM TAK-041 caused concentration-dependent increases of =2 0-fold
and >20% of the positive control in CYP2B6 and CYP3A4 mRNA levels,
respectively, in all cultures tested. Thus, TAK-041 was a mild inducer of CYP2B6
and CYP3A4 mRNA in vitro and CYP induction based DDI potential 1s considered
low-TAK-041 sltewed no reversible inhibition of CYP3A4/5 activities at
concentrations ranging up to 100 pM with an IC50 = 100 pM. In the
CYP3A4/5 time-dependent inactivation (TDI) study, the percentage of
activit" 1emaining in samples preincubated with TAK-041 showed no time-,
coneentration-, or NADPH-dependent CYP3A4/5 loss of activity. These data
siggest that potential reversible inhibition and TDI of CYP3A4/5 by
TAK-041 are unlikely.

Urinary excretion of TAK-041 was investigated in dogs after a single IV dose.
After IV admimistration to 3 dogs, TAK-041 was detectable in dog urine, but at low
levels. The amount of TAK-041 excreted unchanged mto dog urine within 24 hours
ranged from approximately 0.009% to 0.0157% with mean recovery of 0.0135% of
the given dose.

A comprehensive series of nonclinical safety studies (Good Laboratory Practices
[GLP]) have been conducted with TAK-041 to support early human studies
mcluding hERG, electrocardiography in dogs, respiratory and CNS 1n rats, genetic
toxicity studies (Ames, in vitro micronucleus, in vivo micronucleus), and in vitro
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phototoxicity. An effect of TAK-041 was first observed at 1 uM in the human
ether-a-go-go—related gene (hERG) assay (ICsq =3 uM); however, no changes in
ECG parameters were observed in the in vivo dog cardiovascular (CV) or 4-week
repeat-dose toxicity study at 125 mg/'kg. In the dog CV study, an mncrease in
systolic blood pressure (10%) resulting i increases in mean arterial and pulse
pressures without any associated changes in heart rate at 0.5 to 6.25 hours postdose
at 125 mg/kg was observed. A diminished trend not of biological significance
occwred at 15 mg/'kg with no effect observed at 5 mg/kg. In addition, daily
repeat-dose toxicity studies of 4-week and 13-week duration have been conducted
mn rats and dogs. The oral dose levels in the 4-week toxicity study inrats were 5, 30,
and 200 mg/kg/day (males) and 3, 10, and 200 mg/kg/day (females). In the
13-week repeat-dose toxicity study in rats, the oral dose levels were 10, 40 and 200
mg/kg/day in males and 2, 10, and 200 mg/kg/day i females. In the 4- and
13-week toxicity studies m dogs, dosages were 5, 15,050, and 125 mg/kg/day for
the 4-week study and 15, 30 and 60 mg/kg/day in the 13-week study. The
no-observed-adverse-effect level (NOAEL) 1n the rat toxicity studies was the
maximum feasible dose of 200 mg/kg/day. The NOAEL in the dog toxicity studies
was 15 mg/kg/day in males and 50 mg/kg/day in females for the 4-week study. The
NOAEL was 30 mg/kg/day for both males and females in the 13-week dog toxicity
study, because of morbidity attributed to hepatic cholestasis and renal tubule
degeneration considered secondaryto hepatic changes at 60 mg/'kg/day, which led
to euthanasia of 2 dogs at Day85. These animals have elevated ALT, AST, bile
acids, BUN, creatinine, GGT,PHOS, and TBILI before euthanasia, and increases
m ALP and CHOL as early as Day 14. This finding was momtorable, based on
plasma chemustry changes at all dose levels and as early as Day 14 in the lugh dose
group, which preceded clinical signs. After a 4-week treatment-free period, there
was no evidence of recovery of biliary hyperplasia, multi-nucleated cells, or mixed
cell infiltrateand single cell hepatic necrosis; however, elevations in plasma
chemistry values were largely reversible (trending down of elevated liver function
tests at:all dose levels in the recovery group dogs).

Due to this finding of cholestatic liver injury being monitorable, partially
reversible, and observed in dogs but not rats, the selected doses are projected to-be
result m plasma exposures of TAK-041 below those associated with the NOAEL in
the dog 13-week toxicology study. Further information from the nonclinical
studies, summarized above, can be found in the current Investigator’s Brochure.
Overall, the nonclinical PK and safety package summarized herein provide support
for the clinical evaluation of TAK-041.

Rationale for Change: To update the nonclhinical information related to the study.
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The following sections also contain this change:
e Section 2.0 STUDY SUMMARY

Change 26: Updated PK analysis for all sample parts.

The primary change occurs in Section Part 13.1.3 Pharmacokinetic Analysis

Amended or Pharmacokinetic Analysis

new

wording:

Concentrations of TAK-041 m plasma will be summarized by dose over each
scheduled sampling time using descriptive statistics for single-(Past-brand-multiple
doeses{Part Ny each study part. Amount of TAK-041 excreted mn urine will be
summarized by dose over each scheduled sampling interval-nsing descriptive
statistics for simele{Part1andmultple dese{Part Dyeach study part. Individual
PK data will be presented in a data listing. PK parameters of TAK-041 will be
summarized by dose using descriptive statistics for-sasle{Part H-and multple
deseBartDreach study part. Dose proportionality will be assessed graphically
(dose-normalized Cp, and AUC versus dosel-)in Part 1 and Part 2. To assess
dose proportionality of single dosmg (Part 1), a power model will be used. The
model will include the natural log-transformed AUC and Cpax as response variable
and the natural log-transformed dose [ln(dose)] as a continuous covariate. No
formal statistical comparisons will be conducted. For Part 2, dose proportionality
will be assessed using an analysis'of variance (ANOVA) model separately for
dose-normalized AUC and Cmiax on Day 22. Treatment, with treatment (as a
categorical variablesullbe) as a fixed effect. The dose-normalized parameters
will be natural log-transformed prior to the analysis. All treatment differences and
corresponding two-sided 90% CIs will be extracted from the model,
back-transformed, ‘and expressed as central value ratios.

The effect of.food on TAK-041 exposure will be evaluated in Part 3 using an
ANOVA-Qu the natural log-transformed TAK-041 Cy,; and AUCy; with
regimeq(high-fat vs. fasted) as a fixed effect. The LS mean difference between
regimtens and the corresponding two-sided 90% CI will be extracted from the
muadel, back-transformed, and expressed as central value ratios of TAK-041
exposure after the high-fat meal versus the fasted state.

The relative bioavailability of TAK-041 administered as a 40 mg immediate
release tablet formulation compared to the 40 mg oral suspension formulation
in the fasted state will also be assessed using an ANOVA model. Subjects
administered the 40 mg oral suspension in Part 1 and Part 2 (Day 1 data only)
will be pooled together and treated as the reference regimen for this analysis;
subjects treated with the TAK-041 40 mg tablet formulation under the fasted
condition in Part 3 will be the test regimen. The ANOVA will be performed on
the natural log-transformed Day 1 TAK-041 Cy,; and AUC,swith regimen as a
fixed effect. The LS mean difference between regimens and the corresponding
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two-sided 909 C1 will be extracted from the model, back-transformed, and
expressed as central value ratios.

Rationale for Change: to provide statistical analysis of Part 3 primary PK endpoints and Part 4
exploratory PK data

The following sections also contain this change:
Section 2.0 STUDY SUMMARY

Change 27: Added PD analysis set for Part 4 only

The primary change occurs in Section 13.1.4 Exploratory Analyses

Initial Individual results of BL-WVAS, C-S5RS, and- assessments will be listed.
wording:
Amended MW

or new
wording:
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Rationale for Change: To provide statistical basis for the Part 4 exploratory objectives.

The following sections also contain this change:
I Section 2.0 STUDY SUMMARY

I Appendix C Schedule of Study Procedures Part 3 (Tablet Formulation — Relative
Bioavailability and Food Effect)

Change 28: Updated safety analysis.

The primary change occurs in Sectign’13.1.5 Safety Analysis

Initial Safety Analysis
wording: Safety data willbe presented by TAK-041 dose and placebo for each part.
TEAESs will'be summarized by placebo, each TAK-041 dose level, and TAK-041
overallfor Part 1 and Part 2.

Glinical laboratory variables, vital signs, and ECG parameters will be summarized
with descriptive statistics for baseline, postdose, and change from baseline to
postdose values by dose. In Part 2, continuous Holter ECG monitoring parameters
will be extracted in triplicate and the average of the 3 values at each time point will
be calculated and used for all statistical analyses and summaries. Uncorrected and
corrected QT intervals, PR, and QRS intervals and heart rate, as well as their
changes from baseline will be summarized at each time point. The number and
percentage of subjects with postdose values meeting Takeda's criteria for markedly
abnormal values for clinical laboratory variables, vital signs, and ECG parameters
will be presented by dose. Neurological assessments will be judged normal,
abnormal, CS or NCS. All summaries will be performed by pooled placebo within
cohort and TAK-041 dose level. Physical examination findings will be presented in
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data listmgs. (\\5
All AEs will be coded using MedDRA. Data will be summarized using preferred cﬂo
term and primary system organ class. {Q\ )

Amended or Safety Analysis A

new : &

wording: Safety data will be presented by TAK-041 dose and placebo for each paII;‘Q\

™
TEAEs will be summarized by placebo, each TAK-041 dose level, a@‘ﬂ](—ﬂdﬂ
overall for Parttand Bart2each study part.

Clinical laboratory variables, vital signs, and ECG parameters %e summarized

with descriptive statistics for baseline, postdose, and baseline to
postdose values by dose. and scheduled time point for egeh'study part. In Part 2,
continuous Holter ECG monitoring parameters will b cted in triplicate and

the average of the 3 values at each time point will be-calculated and used for all
statistical analyses and summaries. Uncorrected orrected QT intervals, PR,
and QRS intervals and heart rate, as well as th ges from baseline will be

summarized at each scheduled time pc-mt (\} J

Potential QT prolongation will be as E{&seﬂ using the Holter ECG
measurements in Part 2. A linear d effect model for repeated measures
will be used. The response variable in the model will be the change from the
time-matched baseline in tllegi:fbrage of the triplicate corrected QT intervals
(QTc). The time- matchﬂ;\ elines will come from the ECGs taken on Day -1
(23, 22,20, 16, and 12 hcft’h s before dosing). The model will include treatment,
time (as a categol riable), and the treatment-by-time interaction as
fixed effects, subj qﬁs a random effect, baseline as a covariate, and the
baseline-by- t tﬂ action as an additional fixed effect. The LS mean
change fro ﬁ:.}ne matched baseline for each treatment and the associated
standard exiror and two-sided 95% CI will be extracted for each treatment at
each ﬁn@]uint, as well as differences from placebo and associated standard
erl'g\g,\wu-sided 95% ClIs, and p-values.

A'separate linear mixed effects model will be used to assess the relationship
C{Ehehm een the change from time-matched baseline in QTc and TAK-041
&~ exposure in Part 2. The response variable in the model will be the change

%

from time-matched baseline in QTc. The model will include TAK-041 plasma

(\& concentration (as a continuous variable) as a fixed effect and subjectas a
O

random effect. Placebo subjects will be included in the analysis with a plasma
concentration of 0. The estimated regression line and the 90%o confidence
band for the regression line will be extracted from the model. The
relationship between the change from time-matched baseline in QTc and
TAK-041 plasma concentration will also be examined graphically using a
scatterplot. The regression line and 90% confidence band for the regression
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line estimated from the model will be overlaid onto the scatterplot.

The number and percentage of subjects with postdose values meeting Takeda’s
criteria for markedly abnormal values for clinical laboratory variables, vital signs,
and ECG parameters will be presented by dose. Neurological assessments will be
judged normal, abnormal, CS or NCS. All summaries will be performed by pooled
placebo within cohort and TAK-041 dose level. Physical examination findings will
be presented in data histings. Individual results of BL-VAS and the C-§SRS will
be listed.

All AEs will be coded using MedDRA. Data will be summarized using preferred
term and primary system organ class.

Rationale for Change: to update the safety analysis that will be used for the modified study

design.

The following sections also contain this change:
e Section 2.0 STUDY SUMMARY

Change 29: Updated sample size determination for the study.

The primary change occurs in Section 13.3 Deternnination of Sample Size.

Initial
wording:

Determination of Sample Size

The sample size chosen of 8 subjects per cohort (6 active: 2 placebo) in Part 1
Cohorts 1-5 and Part 2 Colorts 1-4 15 based upon precedents of other
first-in-human trials rather than a formal assessment of statistical power. This
sample size 1s considered sufficient for investigating the objectives of the study and
characterizing any potential effects on safety parameters.

For Part 3, with a sample size of 16 subjects (8 per regimen). assuming a coefficient
of vanatien (%) for the Cpay of TAK-041 of 13.8%, a two-sided 90% confidence
mterval for the difference in log-transformed Cp., between fed and fasted will
extend no more than 0.13 from the observed mean difference. As an example, if the
observed ratio between the two regimens 1s 1.5, representing a 50% increase in
exposure due to food, then the confidence mterval for the true ratio will extend
from 1.32 to 1.71. Sinularly, if the observed ratio 1s 1.0, representing no effect of
food, then the confidence interval for the true ratio will extend from 0.88 to 1.14.
The expected variability in the AUCgg of TAK-041 1s larger than in Cpee. Ina
worst-case scenario, assunung a coefficient of variation (%) for AUCss of 26.8%,
the confidence interval will extend no more than 0.25 from the observed mean
difference. If the observed ratio between the two regimens 1s 1.5, representing a
50% 1ncrease 1n exposure due to food, then the confidence interval for the AUCq
ratio will extend from 1.17 to 1.93. If the observed ratio 1s 1.0, representing no
effect of food, then the confidence interval will extend from 0.78 to 1.28. Taken
together, these results are considered to represent adequate precision for the
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estimated food effect. The assumed variability in Cpax and AUCgg are estimates
from the completed cohorts in Part 1 of this study. To account for potential
discontinuations, 18 subjects (9 per regimen) will be enrolled.

Subjects who drop out for non-safety reasons may be replaced on a case-by-case
basis at the discretion of the sponsor in consultation with the investigator. Subjects
who replace dropouts will beallocated to the same Cohort as the subject they
replace. Subjects who drep’out for safety reasons will not be replaced.

Amended or Determination of Sample Size
new

wording: The sample size€tiosen of 8 subjects per cohort (6 active: 2 placebo) inRartsPart 1

Cohorts 1-5 ahd Part 2 Cohorts 1-4 is based upon precedents of other
first-in-human trials rather than a formal assessment of statistical power. This
samplesize is considered sufficient for investigating the objectives of the study and
charatterizing any potential effects on safety parameters.

For Part 3, with a sample size of 16 subjects (8 per regimen), assuming a
toefficient of variation (9G) for the Cax of TAK-041 of 13.896, a two-sided
90% confidence interval for the difference in log-transformed Cax between
fed and fasted will extend no more than 0.13 from the observed mean
difference. As an example, if the observed ratio between the two regimens is
1.5, representing a 509 increase in exposure due to food, then the confidence
interval for the true ratio will extend from 1.32 to 1.71. Similarly, if the
observed ratio is 1.0, representing no effect of food, then the confidence
interval for the true ratio will extend from 0.88 to 1.14. The expected
variability in the AUCg; of TAK-041 is larger than in Cpax. In a worst-case
scenario, assuming a coefficient of variation (%) for AUCgg of 26.8%, the
confidence interval will extend no more than 0.25 from the observed mean
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difference. If the observed ratio between the two regimens is 1.5, representing
a 50% increase in exposure due to food, then the confidence interval for the
AUCg; ratio will extend from 1.17 to 1.93. If the observed ratio is 1.0,
representing no effect of food, then the confidence interval will extend from
0.78 to 1.28. Taken together, these results are considered to represent
adequate precision for the estimated food effect. The assumed variabilitfin
Cmax and AUCg; are estimates from the completed cohorts in Part 1 gfthis
study. To account for potential discontinuations, 18 subjects (9 per{reégimen)
will be enrolled.

Subjects who-drop out for non-safety reasons may be replaced on a case-by-case
basis at the“discretion of the sponsor in consultation with the investigator. Subjects
who replace dropouts will be allocated to the same Cohort as the subject they
replage. Subjects who drop out for safety reasons will not be replaced.

Rationale for Change: Provided sample size determination for the Part 3 oral bioavailability of
the TAK-047 tablet formulation relative to the oral suspension, and the effect of food on the
TAK-041tablet formulation; and for the

The following sections also contain this change:

I Section 2.0 STUDY SUMMARY
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