Naldemedine in Opioid-induced Constipation
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Central and Peripheral Actions of Opioids (eon)

Opioids act on both CNS and Gl tract

Central
(inside Of BBB) ................ !

Opioids

Analgesic Effect ’ \

CTZ: Chemoreceptor Trigger Zone
BBB: Blood Brain Barrier

(vomiting &
nausea)

/
/ :
/ :
/ :
/ :
7 :
Constipation

Peripheral
(outside of BBB)
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Opioid -induced Constipation (OIC) - Definition

/
N

a change in baseline bowel habit or  defecatory patterns following initiation,
alteration, or increase of opioid therapy

201605 Panel: The Rome IV diagnostic criteria for opioid-induced
constipation™

1 New or escalating symptoms of constipation when
initiating, changing, or increasing opioid therapy that
must include two or more of the following:
>=2/6 a) Straining during more than a quarter of defecations Straining: FiJf#{&
b) Lumpy or hard stools (Bristol Stool Form Scale 1-2)
more than a quarter of the time

c) Sensation of incomplete evacuation more than a
quarter of the time

d) Sensation of anorectal blockage or obstruction in  gresEpetEzry e
more than a quarter of defecations I

e) Manual manoeuvres to facilitate more than a quarter AT TIGBEMHHE
of defecations

f) Fewer than three spontaneous bowel movements ner
week =

2 Loose stools rarely present without the use of laxatives
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*Reproduced from Mearin F and colleagues,® by permission of Elsevier.

@ SHIONOGI Lancet Gastroenterol Hepatol. 2018 Mar;3(3):203-212 6



Diagnosis of OIC
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Diagnosis of OIC
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MoA Differentiation among Current Treatments ~ 52\°

PAMORA with a new MoA for OIC is an additional treatmentop  tion
for the current therapies

Direct Action

Constipation

Indirect Action

Currern“tteatfrrent *
- LaxativesiE ez

@) P Tolle (S - Stool Softeners#X{EH|

PAMORA: Peripherally-Acting Mu-Opioid Receptor Antagonists

@ SHIONOGI Source: Global OIC market research December 2012 9



COMPOSE Program (Phase Ill) of Naldemedine

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

FPI: Jul. 2014  }
Completed
FPI: Feb. 2014  }
Completed

FPI: Dec. 2013
Completed

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

FPI: Nov. 2013
Completed

FPI: Oct. 2013
Completed

@ Global study

Japanese study

COM F’OSE

Clirdeal Study far Peogls with Opaid-induced Conetipation

FPI: Nov. 2013 .
Completed O Efficacy study

O Long-term safety study

Cancer patlents
FPI: First Patient In

& SHIONOGI 10
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Randomized Phase 111 and Extension Studies of Naldemedine
in Patients With Opioid-Induced Constipation and Cancer

Nobunyks Katakams, Toshiyvaki Harada, Toru Murata, Katsanori Shinozaks, Masakaezo Tosutsup, Takaoks Yokora,
Mirsatsugn Arai, Yuke Tada, Maseru Navabayashi, and Narikazu Boku
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COMPOSE-4 & COMPOSE-5 Studies

COMPOSE-4: Randomized, double-blind, parallel-group, placebo-
controlled, phase Il trial

COMPOSE-5: Open-label, single-arm, 12-week extension study

@ SHIONOGI No limitation of laxatives usage during study perio



Definition of OIC in COMPOSE-4 & COMPOSE-5°:¢

During the 2 weeks before random assignment,
<=5
Five or tfewer spontaneous bowel movements

and

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

>=25%

@® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 12



Study Objective of COMPOSE -4

Randomized, double-blind, parallel-group, placebo-controlled, phase Il trial

Study Objective

Evaluated the efficacy and safety of once-daily oral naldemedine 0.2 mg
for 2 weeks in patients with opioid-induced constipation and cancer

- Patients aged = 20 y/o
- ECOG PS =2

= Any cancer, did not directly affect Gl function

= cancer expected to remain stable for the extent of the study

- Patients were on a stable daily dose of opioids for = 2 weeks before
screening

- Opioid-induced constipation (OIC)

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 13



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

| Naldemedine
0.2 mg

Recruitment = once daily with or without food

! %Tﬂ% % (rescue laxative)
— T = mmitmeasn2a
/J\H%WT ﬁﬁﬁﬁ%, ELAthRFfE

@ 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)

1

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

@® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 14



Study Endpoints in COMPOSE -4

Efficacy — Full Analysis Set* ( FAS) BERHHMEREX

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

2 3 SBMs/week and increase of 2 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 - Patients received at least one dose of study drug

@ 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)

* All randomly assigned patients who had at least one dose of study drug and an evaluation of OIC at baseline and post-dose

** TEAES 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

@ SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 15



Patient Disposition in COMPOSE -4 @’”G )

,/]C,,

Assessed for Eligibility

(n =290)
Excluded
(n=97)
Randomly assigned to COMPOSE-4
(n=193)
. Naldemedine 0.2 mg Placebo R
! (n=97) (n = 96) !
: Discontinued (n=8) i
i | Discontinued (n=14) Adverse events (n=1) !
i Adverse events (n=10) Ineligibility (n=1) |
i Patient choice (n=1) Patient choice (n=1) !
! Other reason (n=3) Completed study Completed study Poor response (n=1) |
i (n=83) (n = 88) Other reason (n=4) !

Safety (n=97) Safety (n=96)

@ SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 16



Patient Demographic and Baseline Characteristics in

/sone)
COMPOSE-4 Ul g

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 (51.0)
2z 14 (14.4) 14 (14.6)
Primary tumor, No. (%)
Lung 42 (43.3) 45 (46.9)
Breast 22 (22.7) 17127
Large intestine 3 (3.1} 3 (3.1)
Other 30 (30.9 31 {32-3
Mean (SD) SEM 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

@® SHIONOGI

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866.
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Proportion of SBM Responders was Significantly
Greater with Naldemedine in COMPOSE-4

Primary Endpoint B EEHHME e fEX
Proportion of SBM responders during 2-week treatment period

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

Ll

100 -

Q0
o
1

()]
o
1

B
o
1

1

344
(n=33)

Proportion of SBM
Responders (%; 95% CI)

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

SBMs = spontaneous bowel movements; SBM responder = patients with >=3 SBMs/week who had an increase of >=1 SBM/week from
baseline . Baseline was the average number of SBMs/week during the 2 weeks before random assignment.

@ SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 18



Significantly Greater Change from Baseline with Naldemedine in the Mean
Frequency of SBMs, CSBMs, SBMs without Straining/week

Secondary Endpoint
Change from baseline in least squares Change from baseline in least squares Change from baseline in least
(LS) mean of frequency of SENs/week (LS) mean of the frequency of squares (LS) mean of the frequency
CEEMs/week of SBMs without straining/week
6 4 B Naldemedine (n =97
6 - i B Naldemedine (n = 97) | Placebo (n = 96) B Naldemedine (n = 97)
W Placebo (n = 96) 5 # 1! Placebo (n = 96)
7 ® o
_ 5 *P<0.0001 = PALEnag =% s5- $P=0.0005
= Difference. 3.62 ﬂ_:ll ﬁ 4 Difference, 2.05 % s t Difference, 2.67
o -:“’ . (95“,."0 Cl, 2.1 S,to 5;12) = § (95% Cl,1.29 to 231} = %} 4 4 {95% Cl,1.20 to 415)
E2 o — £
= E 3 LS mean + standard error IC @ 34 & n B =~
o o = £ 8 34
oS o m 7]
g o =sv 24 w
S v 21 @O o = 24
= I £ 0.71 & 0
o i W o c £
1 - 14 £ g 14 —]';—1
154 e < g
0 - 0- — 0 il

LS mean + standard error LS mean + standard error

CSBMs=complete spontaneous bowel movements

Katakami N et al. J Clin Oncol. 2017 Dec 1;25(34).3859-3866.
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Significantly Greater Change from Baseline  with Naldemed'

In the Mean Frequency of SBMs/week in COMPOSE-4 LJ >
Secondary Endpoint

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

= - Placebo (n = 96)
5 - *P<0.0001
S
= AL Difference, 3.62
= o (95% CI, 2.13 t0 5.12)
o E
L % 3-
L=
g an 2 - LS mean + standard error
c N
=
U I
q
1.54
0 =

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

@ SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 20



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

Secondary Endpoint

Change from baseline in least squares (LS) mean of  the frequency of CSBMs/week

6 - B Naldemedine (n = 97)
Placebo (n = 96)

5 -

=

_ . |

m O 4 - P<0.0001 Difference, 2.05

= % 2 (95% CI, 1.29 to 2.81)

o

i O 3+

o =

o 00

= 9

c < 0.71

5 o LS mean + standard error
1 -

HHE 2R 0=

CSBMs=complete spontaneous bowel movements

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 21



Significantly Greater Change from Baseline with Nal  demedine 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

6 4 B Naldemedine (n = 97)
Placebo (n = 96)
w
S5 5- +P=0.0005
('n I 1
wn s _
= Difference, 2.67
: — (95% ClI, 1.20 to 4.15)
0 S
S5 &
S & @
LqL; 5 2 - LS mean + standard error
= 2
c
E F, — 1 - :[
e
0 - 1.17

SBMs=spontaneous bowel movements

@ SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 22



Results of Safety Analysis in COMPOSE-4 ,-5‘”-“’ - Results of Safety Analysis in COMPOSE-4 (cont’d,)-“’“

Safety Endpoint COMPOSE4* Safety Endpoint

, COMPOSE-4*
Naldemedine Placebo
AF n=97) (n = 96) P Naldemedine Placebo
AE {n=97) (n = 96)
Overall
In = 5% of patients
TEAEs 43 (44.3) 25 (26.0) 0103 Gl disorders %237 9(94)
Severe TEAEs 13(134) 3(3.1) - Severe 2(2.1) 0
Treatment-related AEs 18 (18.6) 9(94) 0957 [ Diarrhea 19 (196) 7(73)
Gl disorders 17(17.5) 713 e | Severe 212.1) 0
Study withdrawal™ 9(9.3) 1(1.0) 0184 Nausea 101.0) 2(2.1)
Gl disorders 5(5.2) 0 - Severe 0 0
Nonfatal SAEs™ 772 2(2.1) 1694 Vomiting 3.1 1(1.0
Deathst 2(2.1) 0 4974 Severe 1(1.0 0
General disorders 818.2) 5(5.2)
*Diata for COMPOSE-4 are from during the study drug adminisiration (nof after) Severe 1101.00 0
*The TEAES of diarhea (n = 5), vomifing {n = 2), decreased appetite (n = 1), and pyrexia (n = 1) that led to disconfinuation in the naldemedine v
group in COMPOSE-4 were considered related to the study drug by the investigator. The TEAE (somnolence) that led to the single Malaise 4 14.1) 1(1.0)
disconfinuation in the placebo group was considered unrelated to the study drug. Severe 1 “ 0]‘ 0
*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 funclion test (n = 1). In the placebo group, one nonfatal SAE of pneumonia was considered related fo 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 interstifial
ek s anid e M 8~ ik, b e i piony Ao« b e ok “Data for COMPOSE-4 are from during the study drug administration (not after)
AL, AOVE[SE BVEND AL, SEM0US AUVESE EVE AC [Medlment-emergent alverse eye - o s g -~
@ SHIONOGI Katakami N ef alJ Cin Oncol. 2017 Dec 1,35(34):3859-3866. 21 @SHIONOGI Katakami N ef al. J Clin Oncol. 2017 Dec 1:35(34):3850-3866. 23
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Mean NRS Scores Assessed Daily were Generally Stable

fat you!

Mean COWS Scores were Similar between Groups

and were Generally Low (& 2) in COMPOSE-4 and were Similar between Groups in COMPOSE-4
Safety Endpoint | EmbRARis e ITEREIASHIER Safety Endpoint o
\g.l %D ltr
Clinical Opiate Withdrawal Scale (COWS) score by time point assessed = %E—i o ]
- Noderedne =) - Pcsboin=6i Numeric Rating Scale (NRS) score assessed daily
AEZEIRUE

2.0 =} Naldemedine (n =97} Placabo (m = 96)
® Mean + standard deviation 54 Mean + standard deviation
S 151
o
0 o 44
“ 10 L - o
g R/ i _--*‘ . u”; 3 |
G 05 g o 8 5-¥—y
© c 24
LS00 N S —— | I —— R 1 R —— s
E = 14

'0.5 T T | I

BL Day ll Davs Da‘f‘ ]5 0 T T T T T T T T T T T T T T T

BL= baseline at day 1 pre-dose

Asingle TEAE of opioid withdrawal syndrome (mild) was reported in the naldemedine group in COMPOSE-4. Da‘!’
The occurrence was considered unrelated to the study drug and was probably caused by a reduction of the opioid NRS: 1~3 mild : 4~6 moderate : 7~10 severe
7 f r

dose (transdermal fentanvl).

COWSEAS~12R84 ; 13~24RRPE ; 2536 B ERE ; 353N L REEME

& SHIONOGI Katakami N et al.  Cin Oncol. 2017 Dec 1;35(34):3859-3665. 23 @SHONOGI KalamiN e, d G Oned C017 Drec 1:35(34) 3a0 3668 24
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Study Objective of COMPOSE -5

Open-label, single arm,12-week extension study following COMPOSE-4
study

Study Objective

Evaluated the safety of naldemedine in patients with cancer and opioid-induced
constipation

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 25
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Study Design of COMPOSE -5 R ABRREIFER? (D p

COMPOSE-4 Study

2-week 12-week extension study 4-week follow-up
Enroliment 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)

AE = Adverse event; COWS = Clinical opiate withdrawal scale

@ SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 26



. SonG)
Study Endpoints in COMPOSE -5 C/;/ g

Safety - Patients received at least one dose of stud vy drug

Primary Endpoint

@® treatment-emergent AEs (TEAEs*)

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

*TEAES 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

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 27



Naldemedine group Placebo group
Completed COMPOSE-4 Completed COMPOSE-4
(n = 83) (n=88)
Did not continue to _ Did not continue to
COMPOSE-5 (n=21) COMPOSE-5 (n=19)
Entered COMPOSE-5 Entered COMPOSE-5
(n=62) (n = 69)
|
Naldemedine 0.2 mg [EE=SRCHE 55
(n = 131) ,
Discontinued (n=24) i
Adverse events  (n=12) i
Patient choice (n=1) |
Other reason (n=11) |

Completed study Safety (n=131
(n= 107) i A

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 28



Patient Demographic and Baseline Characteristics %T{N'R

' for you'

in COMPOSE-5 N\l

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.; $Patients 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

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 29
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ic i ! sove . Results of Safety Analysis in COMPOSE-5 (cont'd "',f.’,i-{."’
Results of Safety Analysis in COMPOSE-5  °’ ty Analy (contdiir) 4

Primary Endpoint — Primary Endpoint COMPOSES
- Naldemedine
Naldemedine AE (n=131)
AE n=131) In > 5% of Patients
Overall No. (%) Gl disorders 57 (43.5)
TEAES 105 (80.2) Severe 4154)
Severe TEAEs 40 (30.5) g'a”hea 2‘1* %88)3’
Treatment-related AEs 20 (15.3) Nztzz 70 3 0
Gl disorders 14 (10.7) o 201 5')
Study Wlthdra\i\:al 12 (9.2) Vomiting 16 (12.2)
Gl d|sorder5m 4 (3.1) Severe 3(23)
Nonfatal SAEs 14 (10.7) General disorders 30 (22.9)
Deathst 15 (11.5) Severe 11(0.8)
Malaise 13 (9.9)
ol R i vl el T o Severe 0
fNone of the deaths in either study was considered by the investigatar to be related to the study drug (all 15 deaths were related to
cancer progression)
& SHIONOGI Katakami N et al.J Clin Oncol. 2017 De 1,35(34):3850-2865. 29  (@SHIONOGI S et at S EAT Quoal: ZIAT: D 435 34)-0000.3005. 30
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Mean COWS Scores were Generally Low and Relatively //‘ T,@
Stable in COMPOSE-5

=ElEY STE(ge B PRAEAG A S2 YD A B AE AR FAA TR
Clinical Opiate Withdrawal Scale (COWS) score by ti  me point assessed

T Mean COWS Scores were Simiar between Groups .,
and were Generally Low (< 2) in COMPOSE4 - Mean + standard deviation
SistyEndpoint  EFARSENAREHREE COMPOSE-5
Clnical nputemmurmsm:cwsl scofe by time point assessed
. Pacea 136 = Naldemedine (n =131)
I 201
(L R B | o
518 G 15
¥ Q
@ 0
i = 5 » 1.0
"'—'—-—_._...--'-7 1 T—
G 15 O 054
- c
E @©
10 SLCITRUSTOTTRE IOSSURISPRE DESPRMSORENY PO g 0 5 R s Py A S
i -05 I I I 1 1 I I
By 1 Dy d By 15 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 TEAESs of opioid withdrawal

® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866. 31
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Conclusion

e COMPOSE-4 and COMPQOSE-5 the first phase Il clinical trials,
efficacy and safety of an oral Peripherally acting mu-opioid receptor
antagonists for OIC specifically in cancer.

 the utility of once-daily oral naldemedine 0.2 mg taken with or
without food as an effective treatment option for patients with OIC
and cancer.

» the concomitant use of naldemedine with opioids, well tolerated and
did not impede the analgesic benefits  of opioids or precipitate
opioid-withdrawal syndrome

@® SHIONOGI Katakami N et al. J Clin Oncol. 2017 Dec 1:35(34):3859-3866. 32
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Prespecified secondary efficacy endpoint - evaluate the efficacy, onset of action,
and impact on the QOL of naldemedine treatment in su  bjects with OIC and cancer.
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Significantly Greater Proportion of CSBM Responders 5,
with Naldemedine during 2-week Treatment Period W errew

Efficacy Endpoint

Proportion of CSBM responders over the 2-week treatment period
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Significantly Greater Proportions of SBM and CSBM “sone |

Responders by Week with Naldemedine

Efficacy Endpoint

Proportion of SBM/CSBM responders by week
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Significantly Greater Proportion of Subjects had > 1 //S/O’N;i ;I

SBM/CSBM within 24 h after the Initial Dose of Nald  emedine "

Efficacy Endpoint

Proportion of subjects with

> 1 SBM/CSBM at specific time points

within 24 h after the initial dose of the study dru g
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Timely Onset of Relief from OIC with Naldemedine Shown o Timely Onset of Relief from OIC with Naldemedine Shown .,

by Median Time to First SBM after the Initial Dose " 4 by Median Time to the First CSBM after the Initial Dose =
Efficacy Endpoint Efficacy Endpoint
m Kaplan-Meier curve of time to first SEM m Kaplan-Meier curve of time to first CSBM
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Conclusion

- COMPOSE-4 and COMPOSE-5 are especially notable,
because they are the first phase lll clinical trials to evaluate
the efficacy and safety of an oral Peripherally acting mu-
opioid receptor antagonists (PAMORA) for opioid-induced
constipation (OIC) specifically in patients with cancer.

» These results highlight the utility of once-daily oral
naldemedine 0.2 mg taken with or without food as an effective
treatment option for patients with OIC and cancer.

- Furthermore, the concomitant use of naldemedine with
opioids was generally well tolerated and did not impede the
analgesic benefits of opioids or precipitate opioid-withdrawal
syndrome in this study population.

@ SHIONOGI
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Patient Demographics and Baseline Characteristics

Paramoter Safety analysis set Effectiveness analysis set
(n=1177) (n = 953)

Mean (SD) age, years 69.0 (12.8) 68.9 (12.9)
ECOG-PS, n (%)
0 119 (10.1%) 96 (10.1%)
1 356 (30.2%) 283 (29.7%)
2 320 (27.2% 266 (27.9%
3

298 (25.3%) 247 (25.9%)
4 83 (7.1%) 60 (6.3%)

Unknown 1(0.1% 1(0.1%
Previous use of laxatives

(including prophylactic), 854 (72.6%) 747 (78.4%)
n (%)

the surveillance included patients who were excluded from clinical trials
(without previous use of laxatives, ECOG-PS 3 or 4)

akata K et al. Support Care Cancer. 2022 May;30(5):3843-3954
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Patient Demographics and Baseline Characteristics -1

Safety analysis set Effectiveness analysis set
Rk e

Primary focus, n (%)

Lung cancer 199 (16.9%) 157 (16.5%)
Pancreatic cancer 149 (12.7% 119 (12.5%
Breast cancer 90 (7.6% 70 (7.3%
Gastric cancer 79 (6.7%) 67 (7%)
Colon cancer 03 (4.5% 46 (4.8%
Others 617 (52.4%) 502 (52.7%)
History of Gl disease, n (%) 220 (18.7%) 182 (19.1%)

the surveillance included patients who were excluded from clinical trials
(Gl cancer)

Takata K et al. Support Care Cancer. 2022 May;20{5):3943-3954.
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Post-Marketing Surveillance of Naldemedine in Japan
— Safety Resulit
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Post-Marketing Surveillance of Naldemedine in Japan
— Safety Result

Time to onset of ADR after the start of Time to recover after onset of ADR
naldemedine treatment

More than half of the events developed within the o+ Most events resolved within 1 (60.0%) or 2 weeks
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®Naldemedine for Opioid-Induced Constipation in Patients
With Cancer: A Multicenter, Double-Blind, Randomized,
Placebo-Controlled Trial

Jun Hamano, MD, PhD' (5 ; Takahiro Higashibata, MD, PhD? (%) ; Takaomi Kessoku, MD, PhD*** (& ; Shinya Kajiura, MD, PhD® (&) ;

Mami Hirakawa, MD, PhD (%) ; Shunsuke Oyamada, PhD® (% ; Keisuke Ariyoshi, MMedSci®; Takeshi Yamada, MD, PhD' {5 ;

Yoshiyuki Yamamoto, MD, PhD'" (¥); Yasuyuki Takashima, MPharm'?; Kosuke Doki, PhD'? (i); Masato Homma, PhD'?;

Bryan J. Mathis, PhD, MS'* () ; Tsumugi Jono, MD*'* (&) ; Tomoki Ogata, MD?; Kosuke Tanaka, MD** (%) ; Yuki Kasai, MD?, Michihiro lwaki, MD, PhD?;
Akiko Fuyuki, MD, PhD*'%; Atsushi Nakajima, MD, PhD?; Ryuji Hayashi, MD, PhD® (3); Takayuki Ando, MD, PhD'"; Naoki Izawa, MD, PhD'® (%);
Yuko Kobayashi, MSc'?; Yoshiki Horie, MD, PhD'?; and Tatsuya Morita, MD?%?'

J Clin Oncol. 2024 Sep 10:JC02400381.

@ SHIONOGI A5



J Ciin Oncel. 2024 Sep 10:JCO2400381.

Study Highlights

CETGGTTL TG Multicenter, double-blinded, randomized, placebo-controlled,
confirmatory trial

Objective Clarify the preventive effect of naldemedine versus placebo for
constipation in patients with cancer starting regularly dosed therapy
with strong opioids.

Location Four university hospitals in Japan

DL I 2021/07/02 ~ 2023/05/30

Subject 103 patients

Methods 1. Patients with cancer starting a first-time regularly dosed strong
opioid for cancer pain and age 20+ years.

2. Primary end point - the proportion of patients with a Bowel|
Function Index (BFI) of <28.8 on day 14.

3. Secondary end points - Frequency of spontaneous bowel
movements (SBM), quality of life (QOL), and frequency of opioid-
induced nausea and vomiting (OINV).

Naldemedine prevented constipation and improved constipation-

related QOL, with possible preventive effect on OINV in patients with

cancer starting reqularly dosed opioids therapy.

@ SHIONOGI
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Constipation-Related Outcomes

J Clin Oncol. 2024 Sep 10:J

@ SHIONOGI

» The proportion of patients with a BFI of <28.8 on day 14 was
significantly greater with naldemedine than with placebo.

Primary Endpoint
Day 14

End Point Naldemedine Placebo Differerence

Group Group Between Groups

(n=48) (n=47) (Naldemedine-Placebo) p
BFl<28.8
Number of patients 31 8
Point estimate of 64.6 17.0 47.6 <.0001
the percentage (51.1to0 78.1) (6.3t0 27.8) (30.3 to 64.8)
(95%Cl)
BFI 25461271 55.1t6295
Difference from day 7.1(-0.2to 14.3) 38.5(26.6 to 50.4) -31.5(—44.9 to -18.0) <.0001

1

Faps1EEAnaldemedine 14X, iR65%EE{ERERBENAEFT

CO2400381.
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Constipation-Related Outcomes

» The proportion of patients with a BFI of <28.8 on day 7 was
significantly greater with naldemedine than with placebo.

1

Day 7

End Point Naldemedine Placebo Differerence

Group Group Between Groups

(n=48) (n=47) (Naldemedine-Placebo) p
BFl<28.8
Number of patients 28 8
Point estimate of 58.3 17.0 41.3 <.0001
the percentage (44.4 10 72.3) (6.3 to 27.8) (23.7 to 58.9)
(95%Cl)
BFI 27.261288 50.96 % 25.1
Difference from day 9.8 (1.4-18.2) 33.1(22.1-44.2) —-23.4(-36.9 t0 -9.8) <.0001

I B SR 7R E MR BRI R

J Clin Oncol. 2024 Sep 10:C0O2400381.
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Constipation-Related Outcomes

Maan of BF .
- BFIST53>30 ) BNl 55 BE AR,
) B[ EEFEHPAMORAEITOICAE (U

23.1

Score
\
I
ety
|
|
|
|
|
|
|
[
—

40 -
28.8 — —— |
2 H,J/"' | ﬂ preventive effect
27.2 254
L T
. 7 14
Visit

FIG Al. Lineplot of mean BFI for naldemedne group and placebo growp at days 1, 7, and 14. Barindicated
the mean of BF| with 95% CI, BFI, Bowel Function Index

HiEZERSNB R AEAENEEESE,
B iEFnaldemedine BEF51EOICTE IR

J Clin Oncol. 2024 Sep 10:JC0O2400381

@ SHIONOGI 49



OINV-Related Outcomes

» The proportion of antiemetic drug use during the 72-hour period from
days 1 to 3 was significantly lower with naldemedine than with
placebo.

End point Naldemedine Placebo Differerence
Group Group Between Groups
(n=48) (n=47) (Naldemedine-Placebo) p
Patients who used 10.6 (1.8-19.5) 51.1 (36.5-65.7) -4047 (23.41-57.53) <.0001
antiemetic drugs
between days 1 and 3
Patients with at least one episode of nausea and/or vomiting
Day 1 2.1(0.0-6.3) 35.6 (21.6-49.5) ~33.4 (18.9-48.0) <.0001
Day 2 6.4 (0.0-13.4) 46.6 (32.1-61.2) —40.3 (24.1-56.5) <.0001
Day 3 6.4 (0.0-13.4) 43.2 (28.6-57.8) ~36.8 (20.6-53.0) <.0001
® FEMEEEFnaldemedineBXURA IEH 2R {5
@ SHIONOGI
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QOL Measures

» The changes in EORTC QLQ-C15-PAL global QOL scale on day 7 and day
14 from day 1 were significantly higher in the naldemedine group

than in the placebo group, indicative of better QOL.

Day 7 Day 14

End point Maldemedine Placebo Differerence Maldemedine Placebo Differerence

Group Graup Between Groups Group Group Between Groups

(n=48) (n=47) (Maldemedine- {n=48) (n=47) {Maldemedine-

Placebo) P Placebo) P
EORTC QLQ-C15-PAL
Glebal QOL €9.1 (25.5) 69,6 (20.8) 73.2(233) 71.4(19.3)
Difference from day 1 16.0 -3.2 181 0108 15.6 -2.0 17.6(0.9-34.3) 0380
(4.5-27.5) (-12.1to 5.7) (4.5-33.7) (3.4-27.8) (-136to 9.6)

AP e FnaldemedinefE KIEENESEEN EEEEEZRE

@ SHIONOGI



Use Frequency of Rescue Laxatives

Day Naldemedine Placebo
Group, No (%) Group, No (%)
(n=48) (n=47) p

Day 14

0 46 (95.8) 38 (80.9)

1 2 (4.2) 4(8.5)

2 0 0

3 0 0

4 0 0
Missing 0 0
Total, n 48 45
Mean (SD) 0.6 (1.5) 2.0 (3.0) 0059

Abbreviation: SD, standard deviation.

m B 1ES Pnaldemedinetl ol id A #HE M0 {KEF

@ SHIONOGI
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Safety Outcomes

» During the treatment period, no patient treated with naldemedine had

diarrhea, nausea, or vomiting causally related to protocol treatment.

Maldemedine Group (n=48), No. (%)

Placebo Group (n=47), No. (%)

Adverse Event Grade 1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade 4
Abdominal distension 0 0 0 2 (4.3) 0 0
Abdominal pain 4] 4] 0 2 (4.3) 4] ]
Diarrhea 2(4.2%) 0 0 3 (6.4) 0 0
Nausea 9(18.8%) 0 0 18(38.3%) 0 0
Vomiting 6(12.5%) 0 0 18(38.3%) 0 0

1HBCOMPOSE-4 phase 111 KIFEE,

AP FnaldemedineTI BIBS IE A ENEE
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The safety and effectiveness of naldemedine for opioid-induced
constipation in patients with advanced cancer in real-world palliative
care settings: a multicenter prospective observational study

Masaki Shimizu'® - Isseki Maeda®® - Takaomi Kessoku®* - Hiroto Ishiki*© - Tetsuya Matsuura® -
Yusuke Hiratsuka’®® . Yoshinobu Matsuda®® . Takaaki Hasegawa'’® . Kengo Imai'' - Shunsuke Oyamada'?® .
Eriko Satomi®® - On behalf of the Phase-R OIC Study Group

Support Care Cancer 32, 504 (2024).

@ SHIONOGI 54



Study Highlights

Background Multicenter prospective observational study

Objective Evaluate the safety and effectiveness of naldemedine for treating opioid-
induced constipation (OIC) in patients with advanced cancer, who are receiving
palliative care, and particularly explored its early effects.

Location 14 hospital palliative care teams and inpatient palliative care units in Japan.

Duration 2018.04~2018.12

Subject 204 patients

Methods 1. The eligibility criteria :

(1) adult cancer patients receiving palliative care either in a hospital, outpatient

setting, or inpatient palliative care unit;

(2) patients administered naldemedine for the treatment of OIC;

(3) patients with a stable opioid and laxative regimen not expected to change

within the next three days.

2. The exclusion criteria :

(1) The suspected malignant bowel obstruction;

(2) previous history of malignant bowel obstruction, and a high recurrence risk.

3. Primary endpoint - The spontaneous bowel movement (SBM) within 24 h
after the first dose of naldemedine.

4. Secondary endpoint - Weekly changes in SBM frequency and adverse
events.

Support Care Cancer 32, 504 (2024).
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Patient characteristics

Values

o o » Lungs were the most common
Age 63+14
Sex primary cancer site, followed

Men 103 (50.5%)

Women 101 (495%) by the gastrointestinal tract,
Primary cancer site
Lung 48 23.5%) presenting 13.7% of the total
Gastrointestinal 28 (13.7%¢)
Hepatobiliary 9 (4.4%) cases analyZEd'
Pancreas 16 (7.8%)
Breast 14 {6.9%)
Gynecological 16 {7.8%)
Urological 19 {9.3%)
S i ARAR ASIEEPEAENAREP IR

rr——r——— st P P e a

Peritonitis carcinomatosa 12 (5.9%) ﬁﬁﬁ@%g ]
History of gastrointestinal resection 27 (13.2%)
History of abdominal irradiation 18 (8.8%)
Primary or metastatic brain tumors 14 (6.9%)
Meningitis carcinomatosa 1 (0.5%)

Support Care Cancer 32, 504 (2024)

& SHIONOGI 56



Treatment outcomes

» SBMs within 24 h after the initial dose of naldemedine were observed
in 146 patients (71.6%, 95% confidence interval 65.4—77.8%).

Values
SBM within 24 h after the initial 146
naldemedine administration (71.6%, 95% C| 65.4-77.8%)

AkAnaldemedine 24/MNiFR, KR 70%EREIEREE S I E B SSTEHEE

@ SHIONOGI



Treatment outcomes

» The weekly SBM counts increased in 62.7% of the participants.

SBMs per week (post-treatment)

5 or more 3-4 2 or fewer
SBMs per week | 5 or more 26 (12.9%) 2 (1.0%) 4 (2.0%)
(pre-treatment)
3-4 37 (18.1%) 13 (6.4%) 4 (2.0%)
2 or fewer 43 (21.1%) 48 (23.5%) 25 (12.3%)

Values are N (%)

SBM Spontaneous bowel movement

BHAiRSEER—ER, Kb 60%MERE=EDEIFEIRREEH

@ SHIONOGI
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Adverse events

» No serious adverse events, such as gastrointestinal perforation,

bleeding, or death were reported.

Incidence

CTCAE grade*

Grade 1-2 Grade 3
Diarrhea 35 (17.2%) 1 (0.5%)
Abdominal pain 10 (4.9%) 1 (0.5%)
Gastrointestinal 0 (0.0%) 0 (0.0%)
perforation
All cause death 0 (0.0%) 0 (0.0%)

Values are N (%)
* Common Terminology Criteria for Adverse Events
Adverse events with a causality of possible or higher, according to the Japan Clinical Oncology
Group criteria.

BRitbz5, EEFENEFIEEEEEEEREETR
FigAEIEEME.

Support Care Cancer 32, 504 (2024).
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Symproic® (Naldemedine) EXT43

BB % | Naldemedine Tosylate

AR AR Rz S| e 2 1) (Opioid-induced constipation,
il 3nd 0IC)
thag AEMPELEETE R SRR EI(PAMORA)
FREIE M ARSESEAES5HOR1X0.2 mg (FE1ER)
BHE | (FLEREASERZEYEG - INEFIEIRERE)

=2 s L T B Eﬁénﬁgﬁ = | % Ej £ g

ﬁﬁﬁ}\ %%%%E%H%Iﬂﬁbxiﬁfu\KﬁHHE UE Eﬁﬁlﬁﬁbxiﬁ
2. BMEEAERBEALRREEE - KAEAGDUNREN 2 HBER
1 HAREPE—{ D BEEBFIER/A -
ZRE (2. AnZARCHERUEESERZESBEETI ZWA - ol
BEEGMBEEREERRE ZEA  HogEiEpkEEEsf -
AR 25 3 2 A A T i AU S B2 ZXCYP3A4 U -
FICYP3ANGIE AR O gEEFAZEMPRE LA - MEIREAR
[ P& -

Symproic TFDA Label

& SHIONOGI 60




Symproic® (Naldemedine) FE R &
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BFI, Bowel Function Index; OIC, opioid-induced
constipation; PAMORAs, peripherally acting p-opioid
receptor antagonists.
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Thanks for your attention
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Case sharing: case 1:M/60

e * Adenoid cystic carcinoma of hard palate pT2Nx, status post
excision of palate tumor(20200110), status post wide excision of
adenoid cystic carcinoma of hard palate, left(20200205), status post
radiotherapy (2020/02/05)

e Dbilateral lung metastasis, status post uniportal non-intubated video-
assisted thoracic surgery with wedge resection of right middle lobe
of lung and pleura biopsy (20200922), under weekly PF (cisplatin +
5-FU) (20200924 - 20201222, 7 courses), s/p SD, shift to keytruda +
Lenvima (20201104 - 20220112, 19 courses), shift to keytruda +
triweekly PF(20220218), cisplatin+Lipo-dox+endoxan+bavencio
(20220310, 20220408, 20220429, 20220623, 20220720).

e * History of Coronary artery disease status post percutaneous
coronary intervention (PCI) with stenting to LMCA-LAD and LMCA-
LCx, middle LCx (201812, DESx3) with recurrent non-ST elevation
myocardial infartion status post PCl with stenting to LMCA and DEB
to LMCA-LCx (20190713)
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OXYCONTIN 20 MG Q12H + MORPHINE 75 MG
FENTANYL 25 MCG/HR Q3D
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Conclusion

« once-daily, oral naldemedine 0.2 mg significantly improves bowel
movement function in a timely manner, and positively impacts the
QOL of subjects with OIC and cancer.

® SHIONOGI Katakami et al. Ann Oncol. 2018 Jun;29(6):1461-1467. 68
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Definition of Terminology in COMPOSE Studies (G
,/—-4_ 7_,
1. Rescue laxative
* In COMPOSE-1 to COMPOSE-3, rescue laxative was used if a patient had not have a
bowel movement for a period of 72 hours
* In COMPOSE-4 to COMPOSE-7, patients were allowed to receive rescue laxative as-
needed, however, their use was prohibited 24 hours before and after the first dose of
the study drug
2. Spontaneous bowel movement (SBM) — No rescue laxative use within 24 hours prior
to the bowel movement (BM)
3. SBM responder — = 3 SBMs/week and increase of 2 1 SBM/week from baseline (14-
consecutive-day qualifying period during the Screening Period)
4. Complete spontaneous bowel movement (CSBM) — SBM with a feeling of complete
evacuation
5. Treatment-emergent adverse event (TEAE) — Adverse events occurring after the first
dose of study drug administration were considered treatment emergent
6. TEAE of opioid withdrawal — Defined by Medical Dictionary for Regulatory Activities
standardized Query “drug withdrawal”
7. TEAE of possible opioid withdrawal syndrome — = 3 events possibly related to opioid
withdrawal occurred within the same day (or the next day)
8. Death not considered TEAE — Patient died >14 days after their last visit and the bottles

of pills were never returned for accountability

® SHIONOGI Hale M et al. Lancet Gastroenterol Hepatol. 2017 Aug;2(8):555-564; Webster L.R. et al. Pain. 2018 May;159(5):987-994; 69

Katakami N et al. J Clin Oncol. 2017 Dec 1;35(34):3859-3866; Saito Y et al. J Pain Res. 2018 Dec 24;12:127-138.



Correspondence to Comments - 1 * I

What kinds and amount of drugs were used for arout  ine laxative regimen

and for rescue laxatives? Whether the frequency of rescue laxative use was
decreased after naldemedine treatment?

The top three concomitant routine laxative* The top three rescue laxative*

T Tacereane | Pacevo | Natemeae | Placebo
Magnesium oxide posmotic 64.9% 69.8% Sennoside A+B stimulant 18.6% 39.6%
Sennoside A+B stimuylant 17.5% 18.8% Sodium picosulfate stimulat?.5% 17.7%
Pantethine stimulant 4.1% 3.1% Magnesium oxide osmotic 17.5% 34.4%

Mean change from baseline in the frequency of using rescue laxative/week

Mean Change -2.98 -1.13
P <0.001

*A routine laxative regimen was maintained throughout the study, and a bowel movement within 24 hours of using
a rescue laxative was not counted as a spontaneous bowel movement (SBM); therefore, the impact of routine or

rescue laxatives on SBMs was limited

@ SHIONOGI Katakami N et al. J Clin Oncol. 2018 Apr 1;36(10):pp1049-1050. 70



Overview of Symproic® (Naldemedine)

Mechanism

Orally active, Peripherally-Acting Mu-Opioid Receptor
Antagonists (PAMORA)

Target Disease

Opioid-induced Constipation (OIC)

Development
Status

COMPOSE program (Global Ph3 studies) in chronic non-
cancer pain and cancer patients with positive data already
reported

Approved

March, 2017 in Japan and US
February, 2019 in EU
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