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Central and Peripheral Actions of Opioids

Opioids act on both the Central Nervous System (CNS) and the
Gastrointestinal (Gl) tract

CTZ: Chemoreceptor Trigger Zone
Central BBB: Blood Brain Barrier

(inside of BBB) [ .., ) Opioids

(vomiting &
nausea)
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MoA Differentiation among Current Treatments

PAMORA with a new MoA for OIC is an additional treatment option
for the current therapies

Direct Action

Constipation

Indirect Action

Current treatment
- Laxatives
- Stool Softeners

Opioids

PAMORA: Peripherally-Acting Mu-Opioid Receptor Antagonists

Source: Global OIC market research December 2012
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COMPOSE Program (Phase Ill Studies) of Naldemedine

® Target patients
« US/EU: Chronic non-cancer pain patients
« JP: Cancer patients and chronic non-cancer pain patients

FPI: Sep. 2013 Chronic non-cancer pain patients
Completed

FPI: Jul. 2014

FPI: Nov. 2013
Completed

Completed

FPI: Oct.2013
Completed

(@ Global study

Japanese study

FPI: Feb. 2014
Completed

-

-~ FPI: Nov. 2013 .
Comp|eted O Efficacy study

O Long-term safety study

FPI: Dec. 2013
Completed

Cancer patients

FPI: First Patient In



Definition of OIC in COMPOSE-4 & COMPQOSE-5

During the 2 weeks before random assignment,

Five or fewer spontaneous bowel movements

and

Experience with straining, incomplete evacuation, and/or hard stools in
25% or more of all bowel movements

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Study Design of COMPOSE-4

2-week screening 2-week intervention 4-week follow-up*

| Naldemedine
0.2 mg

once daily with or without food

B ceio

1

Recruitment =

1

Statistical Analysis

@ Primary endpoint - chi-square test; 95% CI with the Clopper - Pearson method
@ Secondary endpoint - evaluated with analysis of covariance
® Safety - Fisher’s exact test (AE); Welch’s test (COWS & NRS)

AE = Adverse event; COWS = Clinical opiate withdrawal scale; NRS = Numeric Rating Scale
* Only for patients who did not continue to enter the COMPOSE-5 study

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Study Endpoints in COMPOSE-4

Efficacy Analysis — Full Analysis Set* (FAS)

Primary Endpoint — Proportion of SBM responders during the 2-week treatment period

> 3 SBMs/week and increase of = 1 SBM/week from baseline

Secondary Endpoint

@® Change from baseline in the frequency of SBMs/week
@ Change from baseline in the frequency of CSBMs/week
® Change from baseline in the frequency of SBMs without straining/week

Safety Analysis- Patients received at least one dose of study drug

@ Summary measures of treatment-emergent AEs (TEAEs*¥)

@ Opioid withdrawal syndrome at baseline (pre-dose on day 1), at 60 minutes after the first
dose, and on days 8 and 15

® Pain intensity (daily)

SBM, spontaneous bowel movement

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Patient Demographic and Baseline Characteristics in
COMPOSE-4

COMPOSE-4
Naldemedine Placebo
Parameter (n = 97) (n = 96)
Mean (SD) age, years 63.8 (9.4) 64.6 (11.8)
Male 59 (60.8) 60 (62.5)
ECOG PS, No. (%)
0 28 (28.9) 33 (34.4)
1 55 (56.7) 49 (561.0)
2 14 (14.4) 14 (14.6)
Primary tumor, No. (%)
Lung 42 (43.3) 45 (46.9)
Breast 22 (22.7) 17 (17.7)
Large intestine 31(3.1) 3103.1)
Other 30 (30.9 31 (32.3
Mean (SD) SBM frequency/week * 1.01 (0.76) 1.10 (0.85)
Mean (SD) daily dose of opioids, mgt 57.3 (46.4) 69.5 (99.5)
Prior use, No. (%)
Anticancer drugs 72 (74.2) 62 (64.6)
Routine laxativest 72 (74.2) 74 (77.1)
Rescue laxativess 93 (95.9) 89 (92.7)

*Before random assignment, the mean SBM frequency/week at baseline was assessed during the 2-week screening period.;
tOral morphine equivalent.; tPatients were routinely using laxatives at the start of the screening period.

§Patients received rescue laxatives only when needed

Rescue laxative was prohibited in 24 hours before and after the first dose of the study drug

ECOG PS, Eastern Oncology Cooperative Group performance status; SBM, spontaneous bowel movement; SD, standard deviation

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Proportion of SBM Responders was Significantly
Greater with Naldemedine in COMPOSE-4

Primary Endpoint

Proportion of SBM responders during 2-week treatment period

P < .0001
Difference, 36.8%
(95% CI, 23.7% to 49.9%)

-l

o

o
1

0
o
1

)]
o
1

£
o
1

Proportion of SBM
Responders (%; 95% Cl)

(n=33)

Naldemedine Placebo
{n =97) (n =96)

SBMs = spontaneous bowel movements; SBM responder = patients with three or more SBMs/week who had an increase of one or more
SBM/week from baseline. Baseline was the average number of SBMs/week during the 2 weeks before random assignment.

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Significantly Greater Change from Baseline with Naldemedine
In the Mean Frequency of SBMs/week in COMPOSE-4

Secondary Endpoint

Change from baseline in least squares (LS) mean of frequency of SBMs/week
B Naldemedine (n = 97)

6 - *
Placebo (n = 96)
S - *P<0.0001
i —
o A Difference, 3.62
= - (95% CI, 2.13 to 5.12)
S =
. v 3 -
=
g o0 9 LS mean + standard error
ac N
=
o I
1 4
1.54
0 -

BL= Baseline, the average number of SBMs/week during the 2 weeks before random assignment
SBMs=spontaneous bowel movements

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Results of Safety Analysis in COMPOSE-4

Safety Endpoint COMPOSE-4*
Naldemedine Placebo
AE (n = 97) (n = 96) P
Overall
TEAEs 43 (44.3) 25 (26.0) .0103
Severe TEAEs 13 (13.4) 3 (3.1) —
Treatment-related AEs 18 (18.6) 9 (9.4) .0957
Gl disorders 17 (17.5) 7 (7.3) —
Study withdrawal™ 9 (9.3) 1(1.0) 0184
Gl disorders 5 (5.2) 0 -
Nonfatal SAEs™ 7 (7.2) 2 (2.1) 1694
Deathst 2 (2.1) 0 4974

*Data for COMPOSE-4 are from during the study drug administration (not after)

**The TEAESs of diarrhea (n = 5), vomiting (n = 2), decreased appetite (n = 1), and pyrexia (n = 1) that led to discontinuation in the naldemedine
group in COMPOSE-4 were considered related to the study drug by the investigator. The TEAE (somnolence) that led to the single
discontinuation in the placebo group was considered unrelated to the study drug.

***|n the naldemedine group, four nonfatal serious AEs (SAEs) were considered related to the study drug: diarrhea (n = 2), vomiting (n = 1),
and abnormal hepatic function test (n = 1). In the placebo group, one nonfatal SAE of pneumonia was considered related to the study drug.

TNone of the deaths in either study was considered by the investigator to be related to the study drug (two patients died as a result of interstitial
lung disease and pneumonia (n = 1 each); both patients had primary tumors in the lung

AE, adverse event; SAE, serious adverse event; TEAE, treatment-emergent adverse event

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Results of Safety Analysis in COMPOSE-4 (cont’d)

Safety Endpoint

COMPOSE-4*

Naldemedine Placebo

AE (n = 97) (n = 96)

In > 5% of patients

Gl disorders 23 (23.7) 9 (9.4)
Severe 2 (2.1) 0

Diarrhea 19 (19.6) 7 (7.3)
Severe 2 (2.1) 0

Nausea 1 (1.0) 2 (2.1)
Severe 0 0

\Vomiting 3 (3.1) 1(1.0)
Severe 1(1.0) 0

General disorders 8 (8.2) b (b.2)
Severe 1(1.0) 0

Malaise 4 (4.1) 1 (1.0)
Severe 1(1.0) 0

*Data for COMPOSE-4 are from during the study drug administration (not after)

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Mean COWS Scores were Similar between Groups
and were Generally Low (= 2) in COMPOSE-4

Safety Endpoint

Clinical Opiate Withdrawal Scale (COWS) score by time point assessed

== Naldemedine (n = 97) Placebo (n = 96)
2.0 4
- Mean + standar_q deviation
S 1.5
O
w
¥ 1.0- .
= e L D
(@)
O 0.5 -
c
O
S 0.0 f======"-=============- . ' """"""" [============= Bl S
'05 T 1 | ]
BL Day 1 Day 8 Day 15

BL= baseline at day 1 pre-dose
A single TEAE of opioid withdrawal syndrome (mild) was reported in the naldemedine group in COMPOSE-4.

The occurrence was considered unrelated to the study drug and was probably caused by a reduction of the opioid
dose (transdermal fentanyl).

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Mean NRS Scores Assessed Daily were Generally Stable
and were Similar between Groups in COMPOSE-4

Safety Endpoint

Mean NRS Score

Numeric Rating Scale (NRS) score for pain assessed daily

—- Naldemedine (n = 97) Placebo (n = 96)

Mean + standard deviation

Katakami N et al. J Clin Oncol. 2017 Dec 1,35(34):3859-3866.



Study Design of COMPOSE-5

COMPOSE-4 Study

2-week 12-week extension study 4-week follow-up
Sl TET Naldemedine
Naldemedine 0.2 mg
0.2 mg

once daily with or without food
Placebo — : :
. Discontinue
treatment
Statistical Analysis
Fisher’s exact test (AE); Welch’s test (COWS) I

AE = Adverse event; COWS = Clinical opiate withdrawal scale

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Study Endpoints in COMPOSE-5

Safety Analysis - Patients received at |least one dose of study drug

Primary Endpoint

@® Summary measures of treatment-emergent AEs (TEAEs?*)

@ Opioid withdrawal syndrome assessed pre- and post-dose on day 1 (last day of treatment
of COMPQOSE-4) and post-dose on days 15, 29, 57, and 85

*TEAESs were assessed daily during study drug administration and the follow-up period. The severity of a TEAE was graded as mild
(grade 1), moderate (grade 2), or severe (grade 3) on the basis of Common Terminology Criteria for Adverse Events (version 4.0)
or the impact of the TEAE on the daily activities and clinical status of the patient

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Patient Demographic and Baseline Characteristics
iIn COMPOSE-5

COMPOSE-5
Naldemedine
Parameter (n =131)
Mean (SD) age, years 63.5 (10.4)
Male 74 (56.5)
ECOG PS, No. (%)
0 43 (32.8)
1 71 (54.2)
2 17 (13.0)
Primary tumor, No. (%)
Lung 51 (38.9)
Breast 29 (22.1)
Large intestine 5 (3.8)
Other 46 (35.1)
| Mean (SD) SBM frequency/week * 0.98 (0.80) |

Mean (SD) daily dose of opioids, mgt 64.0 (80.8)
Prior use, No. (%)

Anticancer drugs 93 (71.0)
Routine laxativest 98 (74.8)
Rescue laxatives§ 126 (96.2)

*Before random assignment, the mean SBM frequency/week at baseline was assessed during the 2-week screening period.;
tOral morphine equivalent.; TPatients were routinely using laxatives at the start of the screening period.
§Patients received rescue laxatives only when needed

Rescue laxative was prohibited in 24 hours before and after the first dose of the study drug
ECOG PS, Eastern Oncology Cooperative Group performance status; SBM, spontaneous bowel movement; SD, standard deviation

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Results of Safety Analysis in COMPOSE-5

Primary Endpoint

COMPOSE-5
Naldemedine
AE (n = 131)
Overall No. (%)
TEAEsS 105 (80.2)
Severe TEAEs 40 (30.5)
Treatment-related AEs 20 (15.3)
G| disorders 14 (10.7)
Study withdrawal® 12 (9.2)
Gl disorders* 4 (3.1)
Nonfatal SAEs™ 14 (10.7)
Deathst 15 (11.5)

*3.8% of patients (5/131) were related to complications of the primary cancer; **three patients (3/131, 2.3%) reported diarrhea;
***None of the 23 nonfatal SAEs reported by 14 patients were considered related to the study drug

TNone of the deaths in either study was considered by the investigator to be related to the study drug (all 15 deaths were related to
cancer progression)

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Results of Safety Analysis in COMPOSE-5 (cont’d)

Primary Endpoint
COMPOSE-5

Maldemedine
AE (n = 131)

In > 5% of Patients

G| disorders 57 (43.5)
Severe 4 (3.1)
Diarrhea 24 (18.3)
Severe 1 (0.8)
Nausea 17 (13.0)
Severe 2 (1.5)
Vomiting 16 (12.2)
Severe 3 (2.3)

General disorders 30 (22.9)
Severe 1 (0.8)
Malaise 13 (9.9)
Severe 0

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.



Mean COWS Scores were Generally Low and Relatively
Stable in COMPOSE-5

Safety Endpoint

Clinical Opiate Withdrawal Scale (COWS) score by time point assessed

-.- Naldemedine (n =131
( ! Mean + standard deviation

2.0 -
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©

% O e Il Sl ety il Sl st miile
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BL Day 1 Day 1 Day 15 Day 29 Day 57 Day 85
Predose Postdose

Although four occurrences of elevated COWS scores were reported, there were no TEAEs of opioid withdrawal

Katakami N et al. J Clin Oncol. 2017 Dec 1,35(34):3859-3866.



Timely Onset of Relief from OIC with Naldemedine Shown
by Median Time to First SBM after the Initial Dose

Efficacy Endpoint

Cumulative Proportion of

Subjects With SBM

Kaplan-Meier curve of time to first SBM

1.0
A4 ﬁ O
0.8
sl 4.7 hvs 26.6 h
0.4.I i
0.2.- i i - Naldemedine (n = 97)
=y Placebo (n = 96)
: i P < 0.0001
Oo.ll'i il T T T T T T T T T T ]
0 30 60 90 120 150 180 210 240 270 300 330 360
4.7h 26.6h Time (Hours)

Circles represent censored time. The time to the first SBM was censored for subjects who withdrew from the study before an SBM
as observed, or if no SBM occurred during the 2-week treatment period

Katakami et al. Ann Oncol. 2018 Jun;29(6):1461-1467.



Significant Improvement from Baseline in Mean Overall
Scores of PAC-QOL with Naldemedine at All Time Points

Efficacy Endpoint

Change from baseline over time in PAC-QOL overall scores
and scores for each domain

00— o PAC-QOL (n=131)

T P < 0.0001 —e— Overall Score

Physical Discomfort
Psychological Discomfort
Worries and Concerns

-0.2— s Dissatisfaction

@

3]

O

)

E)I -0.4— S o«——° Significant improvements from

&) baseline to all assessed time points

O were also observed for scores of

E every individual domain of PAC-
-0.6— QOL

-0.8
BL | Week 0 | Week 2 | Week 4 | Week 8 |Week12|

PAC-QOL, Patient Assessment of Constipation Quality of Life

Katakami et al. Ann Oncol. 2018 Jun;29(6):1461-1467.



Differences in the Proportions of SBM Responders
by Subgroups

MNaldemedine/Placebo Difference
Subgroup (n/n) % (95% CI)
Overall : —— 155/152 38.0 (27.6, 48.4)
1
Age (< 85 years) : —e— 79 43.1 (28.8, 57.4)
Age (2 65 years) ! —e— 76/81 325 (17.7, 47.3)
Age (2 75 years) : I * | 13/31 432 (147, 71.7)
i
BMI (< 18.5 kg/m?) L . | 26/35 25.6 (1.1, 50.1)
BMI (= 18.5 to < 25 kg/m?) ! S 106/39 43.2 (30.8, 55.5)
BMI (2 25 kg/m?) I ® i 2318 221 (-5.0, 49.3)
1
Sex (male) | —e— 93/94 34.8 (21.2, 48.3)
Sex (female) : ——— 62/58 426 (26.6, 58.6)
I
Opioid {oxycodong) | - 108/102 445 (32.3, 56.8)
Opioid (morphing) I : *® i 1517 19.6 (-16.2, 55.5)
Opioid (fentanyl) | ! ™ i 29/36 34.0 (12.2, 55.9)
IIIIIIIIIIIIIIIIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIII.
u Average TDD (< 60 mg)* i —— 81/85 34.1 \19.7, 48.4) -
= Average TDD (2 60 to < 120 mg)’ l b . | 47/40 416 (p2.6,606) | m
n Avara.ge TDD (= 120 mg)® : F . g { 2727 1 /023.8,72.3 u
EEEEEERN HEEN EEEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR EEENR | B N
1
Prior regular lax. () ! —e— 130/130 35.3 (24.0, 46.7)
Regular lax. (magnesium oxide) ! —e— &7 31.3(19.2, 43.5)
Regular lax. (sennoside A+B) hl & | 21/23 28.3 (-0.9, 57.5)
Regular lax. (other) ik . i 20/22 38.7 (9.8, 67.8)
Opioid (oral) ! —e— 127/119 396 (28.0, 51.2)
Oploid (transdermal) : I & | 28/36 33.1 (11.0, 55.2)
]
Anticancer therapy (Y) | —e— 108/96 42.3 (30.1, 54.8)
Anticancer therapy (N) . —e— 47156 27.5(9.1, 45.9)
1
I
Possible BBB disruption (Y) = ® { 2219 248 (-5.4, 55.0)
Possible BBE disruption (N) ! —e— 133/133 39.9 (28.8, 50.9)
T T T T T
-20 0 20 40 60

Difference of Proportion, % (95% Cl)  aOral morphine equivalent. BBB, blood—brain barrier;

) ) BMI, body mass index; LAX; laxative; N, no; SBM,
Osaka | etal. ESMO Open. 2019 Jul 31;4(4):e000527. spontaneous bowel movement; TDD, total daily dose at

lhacAlirmAas Y v/



Change from Baseline in NRS Scores in the Subgroup of
Patients with a Possible BBB Disruption

Patients with possible Patients without possible
disruption to BBB disruption to BBB
20- n=41 g n=266

T T T T T T T T T T T T T T T 1
BL 2 3 4 5 6 7 8 2] i 11 12 13 14 15 16
Day

T T T T T T T T T T T T T T T 1
BL 2 3 4 5 3] 7 8 ] 10 11 12 13 14 15 14
Day

~—@®— Naldemedine Placebo

Osaka | et al. ESMO Open. 2019 Jul 31;4(4):e000527.



Post-Marketing Surveillance of Naldemedine in
Japan — Safety Result

The prospective PMS study collected data on the safety and effectiveness of naldemedine for up to 12 weeks
in OIC and cancer pain in Japan (N = 1177)

Cases with Adverse Dirug Reactions, total m (%)
133 (1130
System Orzan Class Preferred Term
Infections and infestations 1 {((DE) . . .
Preumonia 1 (008) N A D R d
Meatabolism and nutrition disorders 4(0.34) ° O S CO n Ce rn I n g O p I O I
Dy draticn 1 (IDE) 0
Hyperkzlemia 1 {08} Wlthdrawal Syndrome, G I
Hypokalemniz 1 {((DE) .
Decreased appetite 1 (0.08) p f d
Psychiatric disorders 4{0.34) er O ratl O n 1 an
Dee lirium 24017} -
cardiovascular events.
Gastroiniestinal disonders 121 {1028y
Ahdominal discomfort 1 {DDE) . .
Abdominal pain 2 {D.68) o O p q d
Abdominal pain lower 1 {DE) n e atl e nt re u I re an
Constipation 1 {00E) : - . .
iy increase in the opioid dose
Gastrointestinal pain 1 {DuDE) . . N
Nases 3029 after the administration of
omiting (0UDE)
Large intestinal hamorth 1{008 1 1
o e e naldemedine, but underlying
Anal incontinence 1 (00E) . . .
T T p—— T @08 disease or comp||cat|ons
Hepatic function abnormal 1 {DDE) .
5kin and subcutaneous tissee disorders 3{0.25) I b I f
i bt e were also possible factors to
Hyperhidrosis 1 (0DE)
- have caused the event.
General disorders and admindstration site conditions 2{0.17)
Inzdequate analzesia 1 {(0UDE)
Edema peripheral 1 {DE)
Imvestigations 1 {((DE)
Alanine eminotransferse inceasad 1 (IDE)
Aspartate aminotransferase incressed 1 (0DE)

Takata K et al. Support Care Cancer. 2022 May;30(5):3943-3954.



Post-Marketing Surveillance of Naldemedine in

Japan — Safety Result

Proportion of adverse drug reactions (%)

%

%

A%

10%%

0%

Proportion of serious and non-serious ADRS

93.8%

m Other than diarthoea

B [harrhoea

Mine serious ADRs in \
seven patients
Diarrhea
Dehydration
Delirium
Pneumonia
Hyperkalemia
Vomiting
Large intestinal

300 hemorrhage /

Takata K et al. Support Care Cancer. 2022 May;30(5):3943-3954.



Post-Marketing Surveillance of Naldemedine in
Japan — Safety Result

Time to onset of ADR after the start of naldemedine treatment

—_ HHFH
==
il :H.r?'ll
e
E BlF% B xher than diamrhoea
E TG W [harthoea
_“E” are | 55.2% More than half of the events developed within the first
2 s week of naldemedine treatment
r'; - A
-EE:' 408
T
G -"-‘I_P"
= 0. 17.9%
I-E :‘IFII l 5 g
‘]{I.-"
= . . 2% 21% 0.0% 0.7%
E .I_r?." - — [ 1
- £ s 2
fj:i?:n . Ip. ;_. R I:E.IJ = -l'::‘.l#
o, iy { 1 x ;
i ‘“'-::55 B o, k'f'.r r'""*l} &ﬂﬂ-f', ﬁﬂﬁ

Takata K et al. Support Care Cancer. 2022 May;30(5):3943-3954.



Post-Marketing Surveillance of Naldemedine in

Japan — Safety Result

Time to recovered and recovering after onset of ADR

Proportion of adverse drug reactions (%)
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Most events resolved
within 1 (60.0%) or
2 weeks (75.9%)

Takata K et al. Support Care Cancer. 2022 May;30(5):3943-3954.
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