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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
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BFI, Bowel Function Index; OIC, opioid-induced
constipation; PAMORAS, peripherally acting p-opioid
receptor antagonists.
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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



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

: J€p. Chronic non-cancer pain patients
Completed
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P Completed
FPI: Oct. 2013
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A Clirdeal Study for Pacais with Opiaid-induced Sonetipation

FPI: Feb. 2014

Completed
Completed

6 @ Global study
Japanese study
) FPI: Nov. 2013 _
Completed O Efficacy study
/ / O Long-term safety study

FPI: First Patient In

FPI: Dec. 2013
Completed

Cancer patlents



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%)
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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 humber 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
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Placebo (n = 96)
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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.



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

Secondary Endpoint

Change from baseline in least squares (LS) mean of the frequency of CSBMs/week
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CSBMs=complete spontaneous bowel movements

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



Significantly Greater Change from Baseline with Naldemedine in
Mean Frequency of SBMs without Straining/week in COMPOSE-4

Secondary Endpoint

Change from baseline in least squares (LS) mean of the frequency of
SBMs without straining/week
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SBMs=spontaneous bowel movements

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
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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.



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
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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.



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
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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.
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