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Objective: Opioid-induced constipation is among the most common side effects associated 
with opioid use in patients with chronic non-cancer pain, and it can have a significant 
negative impact on health-related quality of life (QOL). This analysis evaluated the effect 
of naldemedine 0.2 mg on patient-reported outcomes in three phase 3 clinical studies.
Methods: COMPOSE-1 and COMPOSE-2 were identical randomized, double-blind, placebo- 
controlled, parallel-group studies of 12 weeks’ duration, allowing data to be integrated (n=1095). 
COMPOSE-3 was similar in design, but of 52 weeks’ duration (n=1241). Patients were adults 
with chronic non-cancer pain who had been treated with opioid analgesics for ≥3 months and 
experiencing opioid-induced constipation. Patient-reported outcomes included Patient 
Assessment of Constipation Symptoms (PAC-SYM; 12 questions assessed on a 5-point Likert 
scale), PAC-QOL (28 questions assessed on a 5-point Likert scale), and Subject Global 
Satisfaction (measured on a 7-point Likert scale). The proportion of patients achieving a ≥1.5 
improvement in PAC-SYM and PAC-QOL was calculated. The correlation between change in 
PAC-SYM and PAC-QOL scores and frequency of bowel movements was also explored.
Results: The proportion of PAC-SYM and PAC-QOL responders was significantly higher 
for naldemedine than for placebo at all assessed time points in COMPOSE-1/COMPOSE-2 
(p<0.005 for both) and COMPOSE-3 (p<0.005 and p<0.0001, respectively). There was 
a statistically significant correlation between improvement in PAC-SYM/PAC-QOL and 
frequency of bowel movements at all time points (p≤0.0002). The majority of patients 
treated with naldemedine reported markedly or moderately improved satisfaction with con
stipation and abdominal symptoms on the Subject Global Satisfaction questionnaire.
Discussion: Naldemedine treatment was associated with a rapid and sustained clinically 
relevant improvement in patient-reported outcomes, indicating improvement in opioid- 
induced constipation-related symptoms and QOL.
ClinicalTrials.gov Registration: NCT01965158, NCT01993940, NCT01965652.
Keywords: gastrointestinal tract, minimal clinically important difference, mu opioid 
receptor, patient satisfaction, quality of life

Plain Language Summary
Opioid analgesic therapy is one treatment option for chronic moderate-to-severe cancer and 
non-cancer pain in selected patients. However, treatment with opioids can result in opioid- 
induced constipation, which is characterized by symptoms such as straining to pass a bowel 
movement, small or hard bowel movements, bloating, gas or flatulence, and abdominal pain. 
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These symptoms can have a significant negative impact on an 
individual’s quality of life. Naldemedine is approved in the 
United States, Japan, and the European Union for the treatment 
of opioid-induced constipation. This analysis determined whether 
improvements in bowel movement frequency after treatment with 
naldemedine also improved health-related symptoms and quality 
of life in non-cancer pain in 2336 patients with opioid-induced 
constipation based on an analysis of the COMPOSE-1, 
COMPOSE-2, and COMPOSE-3 studies. The results showed 
that naldemedine treatment increased the frequency of bowel 
movements in patients with chronic non-cancer pain and, based 
on patient questionnaires, improved health-related symptoms and 
quality of life. In addition, the results showed that the majority of 
patients treated with naldemedine reported improved satisfaction 
with constipation and abdominal symptoms.

Introduction
Opioid treatment can be effective for management of 
chronic non-cancer pain in select patients.1 However, the 
use of opioids is associated with a number of significant 
adverse events,2 of which the most frequent is 
constipation.3 Opioid-induced constipation (OIC), charac
terized by symptoms such as straining to pass a bowel 
movement (BM), small or hard BMs, bloating, gas or 
flatulence, and abdominal pain,4 can have a significant 
negative impact on health-related quality of life (QOL).5 

These symptoms can cause patients to skip or reduce 
prescribed opioid doses, leading to inadequate pain relief 
and further decrements to QOL.4–6

Patient-reported outcome (PRO) instruments are criti
cal for assessing the impact of disease and associated 
treatments on QOL; these instruments appraise the effects 
of treatment as clinically meaningful to patients in accor
dance with regulatory requirements. In the case of patients 
with OIC, PRO instruments extend measurement of the 
effects of treatment beyond improvements in the number 
of BMs over defined time periods. The Patient Assessment 
of Constipation Symptoms (PAC-SYM) and Patient 
Assessment of Constipation Quality of Life (PAC-QOL) 
are validated PRO instruments that measure health-related 
symptoms and QOL related to constipation.7,8 The PAC- 
SYM has been validated specifically in the context of 
OIC.9 These PRO instruments have been used in a range 
of studies, including clinical assessment of the peripherally 
acting µ-opioid receptor antagonist naldemedine and the 5- 
HT4 receptor agonist prucalopride in patients with 
OIC.10,11 Importantly, a number of studies have estab
lished the clinical utility of these PROs in constipation, 

including OIC, by determining the minimal clinically 
important difference (MCID).7,12,13

This analysis evaluates the effect of naldemedine on 
PAC-SYM and PAC-QOL scores in three phase 3 clinical 
studies in which naldemedine provided a significant 
improvement in the frequency of BMs over 12 weeks (in 
the COMPOSE-1 and COMPOSE-2 studies)14 and over 52 
weeks (in COMPOSE-3).11 In COMPOSE-1 and 
COMPOSE-2, the proportion of patients who were respon
ders (defined as at least 3 spontaneous BMs [SBMs] per 
week and an increase from baseline of at least 1 SBM per 
week for ≥9 weeks of the 12-week treatment period and 3 
of the last 4 weeks) was 47.6% and 52.5% with naldeme
dine, respectively, compared with 34.6% and 33.6%, 
respectively, with placebo.14 The longer-duration 
COMPOSE-3 study demonstrated that this improvement 
in OIC was sustained for 52 weeks with no apparent loss 
of efficacy.11

The objective of the current study was to determine 
whether the improvements in BM frequency after treat
ment with naldemedine were clinically meaningful to 
patients when assessed by PAC-SYM and PAC-QOL, as 
well as by patient satisfaction with improvement in the 
symptoms of OIC.

Materials and Methods
Study Design
The designs of COMPOSE-1, COMPOSE-2, and 
COMPOSE-3 have been described in detail 
previously.11,14 All three studies were conducted in accor
dance with the Declaration of Helsinki and all applicable 
local Good Clinical Practice guidelines and regulations. 
All patients provided written informed consent. The 
Institutional Review Boards utilized in COMPOSE-1, -2, 
and -3 are shown in Supplementary Table 1.

COMPOSE-1 and COMPOSE-2 were randomized, 
double-blind, placebo-controlled, parallel-group, phase 3 
studies of 12 weeks’ duration. For the purposes of this 
analysis, data from these 2 identically designed studies 
were integrated. Adults aged 18–80 years with chronic 
non-cancer pain who were treated with opioid analgesics 
for ≥3 months, were experiencing OIC, and were either 
not using laxatives or had agreed to discontinue laxative 
use at the time of enrollment were randomized 1:1 to 
naldemedine 0.2 mg or placebo once daily for 12 weeks. 
Exclusion criteria included the presence of significant 
structural gastrointestinal abnormalities that might have 
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affected bowel transit, as well as other conditions or cir
cumstances not related to opioid use that might have 
caused constipation. Patients who had no bowel movement 
for a period of 72 hours during screening and/or the treat
ment period could receive rescue laxatives; use of routine 
laxative regimens was not permitted in COMPOSE-1 and 
COMPOSE-2. The primary efficacy endpoint for these 2 
studies was the proportion of responders, who were 
defined as having had at least 3 SBMs per week and an 
increase from baseline of at least 1 SBM per week for that 
week (a positive response week) for at least 9 out of 12 
weeks in the study period and at least 3 of the final 4 
weeks.

COMPOSE-3 was a randomized, double-blind, pla
cebo-controlled, parallel-group, phase 3 clinical study 
that evaluated the long-term safety and efficacy of nalde
medine 0.2 mg for 52 weeks. As with COMPOSE-1 and 
COMPOSE-2, patients had access to rescue laxatives, but 
could be on a background laxative regimen at baseline. 
The primary endpoints for this study were measures of 
treatment-emergent adverse events and assessments of 
opioid withdrawal. Efficacy endpoints were secondary 
and included the frequency of BMs at weeks 12, 24, 36, 
and 52.

Assessments
PAC-SYM, PAC-QOL, and Subject Global Satisfaction 
(SGS) with constipation and abdominal symptoms ques
tionnaires were exploratory endpoints for COMPOSE-1 
and COMPOSE-2 and secondary endpoints for 
COMPOSE-3. PAC-SYM is composed of 12 questions 
across 3 domains, including abdominal, rectal, and stool 
symptoms,7 and PAC-QOL includes 28 questions across 4 
domains, including physical discomfort, psychosocial dis
comfort, constipation-related worries and concerns, and 
satisfaction.8 Questions for both PAC-SYM and PAC- 
QOL were rated on a 5-point Likert scale (0=absence of 
symptoms, 1=mild, 2=moderate, 3=severe, and 4=very 
severe), with lower scores reflecting better QOL; total 
scores on each questionnaire were averaged to give 
a final score out of 5. In COMPOSE-1 and COMPOSE- 
2, PAC-QOL and PAC-SYM were assessed on day 1 
(predose), week 2, week 4, and week 12 or at early 
termination, and in COMPOSE-3, PAC-QOL and PAC- 
SYM were assessed on day 1 (predose), week 2, week 
12, week 24, week 36, and week 52 or at early 
termination.

The SGS score was based on a 7-point scale, ranging 
from a score of 1 (markedly worsened) to 7 (markedly 
improved). In the SGS evaluation, patients rated their 
degree of satisfaction with constipation and abdominal 
symptoms relative to the beginning of the study. This 
evaluation was administered at the end of the study 
(week 12 for COMPOSE-1 and COMPOSE-2 and week 
52 for COMPOSE-3) or at early termination.

In all 3 studies, participants completed the PAC-SYM, 
PAC-QOL, and SGS questionnaires.

Statistical Analysis
All efficacy analyses used the intent-to-treat analysis 
population, which included all randomized patients. The 
mean of the changes in the overall score for PAC-SYM 
and PAC-QOL from baseline was compared at each visit 
between naldemedine and placebo. A recent analysis iden
tified that an improvement in PAC-SYM and PAC-QOL 
>1 was the MCID in OIC.12 For the purposes of this post 
hoc analysis, a PAC-SYM/PAC-QOL responder was 
defined more conservatively as having an improvement 
≥1.5 (based on 5-point Likert scales). The correlation 
between the change from baseline in the frequency of 
BMs and PAC-SYM/PAC-QOL scores was also calcu
lated. For SGS, the frequency distribution across the 
7-point scale was calculated in the different treatment 
groups. The difference in SGS scores between naldeme
dine and placebo was analyzed using the Wilcoxon rank 
sum test. All analyses were performed using SAS version 
9.2 (SAS Institute Inc, Cary, NC, USA).

Results
Patient demographics and baseline characteristics for the 
integrated populations from COMPOSE-1 and COMPOSE- 
2 (COMPOSE-1/COMPOSE-2; n=1095) and for 
COMPOSE-3 (n=1241), are shown in Table 1. The popula
tions enrolled across the 3 studies were similar. Patients 
randomized to naldemedine or placebo were predominantly 
female (59.4% to 64.8%) and white (79.2% to 81.9%), with 
mean age ranging from 52.7 to 53.7 years in the different 
treatment arms. Other baseline demographics and charac
teristics including the distribution of opioid doses were also 
similar across the 3 studies and between naldemedine and 
placebo arms, with mean morphine-equivalent doses ran
ging from 121 mg/day to 132 mg/day. Supplementary 
Table 2 presents the factors used to convert opioid analgesic 
doses to morphine equivalents. The baseline frequency of 
SBMs per week was slightly higher in COMPOSE-3 at 
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1.6 per week, compared with 1.2 per week in COMPOSE-1/ 
COMPOSE-2.

In COMPOSE-1/COMPOSE-2, bisacodyl was the 
most frequently used rescue laxative, accounting for 

92.4% of all rescue laxative use during screening and 
92.9% during the treatment period. Rescue laxative use 
in the naldemedine arms was decreased by 26.3% relative 
to placebo. In COMPOSE-3, the proportion of patients 

Table 1 Demographic and Baseline Characteristics

Attribute COMPOSE-1 and -2 (Integrated) COMPOSE-3

Naldemedine (n=549) Placebo (n=546) Naldemedine (n=621) Placebo (n=620)

Mean age, y (SD) 53.7 (10.5) 53.1 (11.2) 53.4 (11.7) 52.7 (10.6)

Gender, female, % (n) 59.4 (326) 61.5 (336) 61.7 (383) 64.8 (402)

BMI, kg/m2, mean (SD) 31.4 (7.2) 31.3 (7.2) 31.7 (7.6) 31.4 (7.6)

Region, % (n)

North America 85.8 (471) 85.7 (468) 86.0 (534) 87.1 (540)

Rest of world 14.2 (78) 14.3 (78) 14.0 (87) 12.9 (80)

Race, % (n)

White 79.8 (438) 81.9 (447) 79.2 (492) 80.2 (497)

Black 18.6 (102) 15.9 (87) 19.3 (120) 17.4 (108)

Other 1.6 (9) 2.2 (12) 1.4 (9) 2.4 (15)

SBMs/wk, mean (SD) 1.24 (0.75) 1.23 (0.72) 1.59 (0.66) 1.61 (0.62)

Opioid used at baseline, % (n)a

Hydrocodone + acetaminophen 168 (30.6) 159 (29.1) 224 (36.1) 235 (37.9)

Oxycodone + acetaminophen 126 (23.0) 111 (20.3) 111 (17.9) 114 (18.4)

Oxycodone 179 (32.6) 197 (36.1) 154 (24.8) 146 (23.5)

Morphine 127 (23.1) 122 (22.3) 163 (26.2) 167 (26.9)

Fentanyl 54 (9.8) 57 (10.4) 76 (12.2) 79 (12.7)

Methadone 26 (4.7) 33 (6.0) 42 (6.8) 45 (7.3)

Tramadol 33 (6.0) 30 (5.5) 44 (7.1) 38 (6.1)

Otherb 93 (16.9) 81 (14.8) 82 (13.2) 73 (11.8)

Daily morphine equivalent dosec, mean (SD) 121.6 (120.0) 131.8 (150.0) 122.8 (146.1) 121.3 (163.3)

Patients with daily opioid dose, % (n)

<30 mg 1.1 (6) 0.5 (3) 1.6 (10) 1.8 (11)

≥30 to ≤100 mg 56.8 (312) 56.6 (309) 61.0 (379) 59.4 (368)

>100 to ≤200 mg 25.3 (139) 24.7 (135) 20.9 (130) 24.2 (150)

>200 to ≤400 mg 13.1 (72) 13.4 (73) 12.4 (77) 10.0 (62)

>400 mg 3.6 (20) 4.8 (26) 4.0 (25) 4.7 (29)

Notes: aPatients could have been receiving more than one medication, so values total to more than 100%. bAll <5% of patients. cConversion factors are presented in 
Supplementary Table 2. 
Abbreviations: BMI, body mass index; SBM, spontaneous bowel movement.
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requiring rescue laxatives was reduced with naldemedine 
compared with placebo from 14.0% to 8.0% in patients on 
a routine laxative regimen and from 13.1% to 7.0% in 
patients not on a routine laxative regimen.

The proportions of patients who met the responder 
definition of ≥1.5 improvement in overall PAC-SYM 
scores for COMPOSE-1/COMPOSE-2 and COMPOSE- 
3 are shown in Figure 1. The proportion of PAC-SYM 

responders for patients treated with naldemedine was 
significantly higher than the proportion of responders 
treated with placebo at all assessed time points in 
COMPOSE-1/COMPOSE-2 (p<0.005; Figure 1A) and 
COMPOSE-3 (p<0.005; Figure 1B). Of note, the change 
from baseline in overall PAC-SYM was significantly 
correlated with the frequency of BM in COMPOSE-1/ 
COMPOSE-2 and in COMPOSE-3 for patients treated 

0

5

10

15

20

25

30

35

40

45

50

0 2 4 6 8 10 12

P
ro

po
rt

io
n 

of
 P

A
C

-S
Y

M
 r

es
po

nd
er

s,
 %

Time, weeks

Naldemedine 0.2 mg (n=549) Placebo (n=546)

a
a b

P
ro

po
rt

io
n 

of
 P

A
C

-S
Y

M
 r

es
po

nd
er

s,
 %

0

5

10

15

20

25

30

35

40

45

50

2 12 24 36 52

Time, weeks

Naldemedine 0.2 mg (n=621) Placebo (n=620)

a

a

a a

b

A

B

Figure 1 Proportion of patients achieving ≥1.5-point decrease in PAC-SYM scores from (A) integrated COMPOSE-1 and COMPOSE-2 data; (B) COMPOSE-3 data. 
ap<0.0001 for naldemedine vs placebo; bp<0.005 for naldemedine vs placebo. 
Note: Data show mean and 95% confidence intervals. 
Abbreviation: PAC-SYM, Patient Assessment of Constipation Symptoms.
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with naldemedine at all time points assessed (p<0.0001; 
Table 2). The correlations between overall PAC-SYM 
and frequency of BMs were also statistically significant 
at all time points in patients who received placebo 
(p≤0.0002).

Similar results were observed for PAC-QOL. The propor
tions of patients meeting the responder definition of ≥1.5 
improvement in overall PAC-QOL scores for COMPOSE- 
1/COMPOSE-2 and COMPOSE-3 are shown in Figure 2. 
The proportion of PAC-QOL responders for patients treated 
with naldemedine was significantly higher than for placebo at 
all assessed time points in COMPOSE-1/COMPOSE-2 
(p<0.005; Figure 2A) and COMPOSE-3 (p<0.0001; 
Figure 2B). The change from baseline in overall PAC-QOL 
was significantly correlated with the frequency of BMs in 
COMPOSE-1/COMPOSE-2 and in COMPOSE-3 for 
patients treated with both naldemedine and placebo at all 
time points assessed (p<0.0001; Table 2). The negative cor
relation values for change in frequency of BMs and change 
from baseline in overall PAC-SYM and PAC-QOL reflect an 
inverse relationship of these variables. Specifically, the 

frequency of BMs increases as the PAC-SYM and PAC- 
QOL scores decrease (ie, show improvement in domains).

The mean (SD) SGS scores at the end of the 12-week 
COMPOSE-1/COMPOSE-2 studies were 1.5 (1.5) and 0.9 
(1.5) in the naldemedine and placebo arms, respectively 
(p<0.0001). Following the 52-week COMPOSE-3 study, 
the mean (SD) SGS score was higher in the naldemedine 
arm than in the placebo arm (1.7 [1.4] vs 1.0 [1.4]; 
p<0.0001). Overall, a greater proportion of patients had 
an improved SGS score with naldemedine than with pla
cebo. Specifically, in COMPOSE-1/COMPOSE-2, 216 
patients (55.5%) in the naldemedine group had moderately 
or markedly improved SGS, compared with only 140 
(36.9%) in the placebo group (Figure 3A). In the nalde
medine group of COMPOSE-3, 303 patients (61.0%) 
reported moderately or markedly improved SGS, com
pared with 184 patients (36.5%) who received placebo 
(Figure 3B).

Conversely, fewer patients had worse SGS scores. In 
COMPOSE-1/COMPOSE-2, a total of 25 patients (6.4%) 
in the naldemedine group and 31 (8.2%) in the placebo 

Table 2 Correlation (R) Between the Change in Frequency of Bowel Movements and PAC-SYM and PAC-QOL. Negative Values 
Reflect an Inverse Relationship Between Frequency of Bowel Movements and PAC-SYM/PAC-QOL Scores

COMPOSE-1/COMPOSE-2 COMPOSE-3

Naldemedine (n=549) Placebo (n=546) Naldemedine (n=621) Placebo (n=620)

Overall PAC-SYM

Week 2 −0.35a −0.17b – –

Week 4 −0.29a −0.30a – –

Week 12 −0.34a −0.37a −0.27a −0.34a

Week 24 – – −0.27a −0.34a

Week 36 – – −0.25a −0.38a

Week 52 – – −0.31a −0.37a

Overall PAC-QOL

Week 2 −0.41a −0.28a – –

Week 4 −0.35a −0.33a – –

Week 12 −0.39a −0.36a −0.31a −0.34a

Week 24 – – −0.30a −0.35a

Week 36 – – −0.28a −0.36a

Week 52 – – −0.35a −0.39a

Notes: ap<0.0001. bp=0.0002. 
Abbreviations: PAC-QOL, Patient Assessment of Constipation Quality of Life; PAC-SYM, Patient Assessment of Constipation Symptoms.
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group had moderately or markedly worsened SGS 
(Figure 3A). In COMPOSE 3, 15 patients (3.0%) had 
moderately or markedly worsened SGS in the naldemedine 
group, compared with 24 patients (4.8%) who received 
placebo (Figure 3B).

The most commonly reported treatment-emergent 
adverse events across the three studies were diarrhea, 
abdominal pain, and nausea. Treatment-emergent adverse 
events occurring in ≥5% of patients in any treatment group 

are summarized in Supplementary Table 3. The number 
needed to harm for the two most common adverse events 
for COMPOSE -1/COMPOSE-2 and COMPOSE-3 was 
18.9 and 17.5, respectively, for diarrhea and 23.8 and 20, 
respectively, for abdominal pain.

Discussion
Naldemedine has been shown to increase the frequency of 
BMs and SBMs in patients with OIC and chronic non- 
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Figure 2 Proportion of patients achieving ≥1.5-point decrease in PAC-QOL scores from (A) integrated COMPOSE-1 and COMPOSE-2 data; (B) COMPOSE-3 data. 
ap<0.0001 for naldemedine vs placebo; bp<0.005 for naldemedine vs placebo. 
Note: Data show mean and 95% confidence intervals. 
Abbreviation: PAC-QOL, Patient Assessment of Constipation Quality of Life.
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cancer pain in three phase 3 randomized, controlled 
studies.11,14 The current data demonstrate that, in addition 
to improvements in the frequency of bowel movements, 
there were concomitant significant improvements in 
patients’ perception of meaningful change in bowel func
tion and health-related QOL with naldemedine over the 
course of these studies. Consistent, statistically and clini
cally significant improvements compared with placebo 
were observed in overall PAC-SYM and PAC-QOL scores 
at all time points assessed. These improvements were 
realized rapidly, within 2 weeks of treatment initiation, 

and persisted with little change at up to 1 year of nalde
medine treatment. This rapid improvement aligns with the 
improvement reported in BM frequency that has also been 
shown to significantly increase within 2 weeks; indeed, 
most patients have been shown to have a BM within 24 
hours after the first dose.15

A recent receiver operator characteristic (ROC) analy
sis based on integrated data from COMPOSE-1 and 
COMPOSE-2 determined that the MCID for PAC-SYM 
and PAC-QOL was a change of approximately 1 unit on 
each scale.12 This result is in line with an analysis of data 
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Figure 3 Frequency distribution of Subject Global Satisfaction scores for (A) integrated COMPOSE-1 and COMPOSE-2 data and (B) COMPOSE-3 data.
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from a study with prucalopride that also found a 1-point 
improvement in PAC-QOL to be meaningful to patients 
with chronic constipation not related to opioid use.16 The 
conclusion was based on the fact that most patients who 
had a 1-point improvement in PAC-QOL also had an 
increased frequency of BMs; although statistically less 
rigorous than the ROC analysis, the results of the pruca
lopride study provide additional support for the clinical 
relevance of this 1-point change on the PAC-QOL scale. 
A study published in 1999 found the MCID for PAC-SYM 
to be 0.5 points and that a change of approximately 1 point 
corresponded to moderate clinical improvement.7 A more 
recent study suggested a decrease of 0.6 to be the MCID 
and that a cutoff of 0.75 should be used in placebo- 
controlled studies in chronic constipation.13 For the pur
poses of this analysis, a more conservative threshold of 
≥1.5 unit improvement for both PAC-SYM and PAC-QOL 
was used to define a responder. Using this definition, 
significantly more patients who received naldemedine 
than received placebo were responders at all time points 
assessed. The proportion of patients with MCID >1.5 on 
naldemedine compared with placebo is consistent with the 
primary analyses of these studies in which the frequency 
of BMs/SBMs was previously shown to be significantly 
improved with naldemedine versus placebo.11,14 

Furthermore, improvements in PAC-SYM and PAC-QOL 
were significantly correlated with the increase in fre
quency of BMs per week, indicating that the effects of 
naldemedine on OIC have a direct impact on OIC- 
associated symptoms and QOL. A significant correlation 
between BM frequency and change in PAC-SYM/PAC- 
QOL scores was also observed in the placebo arms of 
the studies described here. This correlation reflects the 
substantial placebo effect seen in studies of these agents 
for treatment of OIC14,17 and demonstrates the sensitivity 
of these health-related QOL measures to improvements in 
BM frequency.

The correlation between BMs and PAC-SYM and 
PAC-QOL scores observed in these analyses was compar
able to the correlation identified in a previous post hoc 
analysis of pooled data from two phase 3 studies of 
naloxegol.18 Although these correlations were only mod
erate, they were statistically significant, in part due to the 
large numbers of patients in the included studies. The 
naloxegol studies found that an increase in frequency of 
1 SBM per week was sufficient to cause improvements in 
PAC-SYM and PAC-QOL scores.18 The selective µ-opioid 
receptor antagonist methylnaltrexone has also 

demonstrated improvements in PAC-QOL in patients 
with chronic non-malignant pain and OIC.19

The 7-item SGS questionnaire measured patient satis
faction with constipation and abdominal symptoms. SGS 
scores indicated that most patients (55.5% and 61.0%; 
COMPOSE-1/COMPOSE-2 and COMPOSE-3, respec
tively) randomized to naldemedine had at least moderate 
or marked improvement in satisfaction with constipation 
and abdominal symptoms. By contrast, only 37% of 
patients randomized to placebo in COMPOSE-1/ 
COMPOSE-2 and COMPOSE-3 had moderate or marked 
improvement. In addition, approximately twice as many 
patients who received placebo than received naldemedine 
had no change or worsened SGS scores. Although SGS is 
not a validated instrument, these results do provide inde
pendent support for the observed improvements in PAC- 
SYM and PAC-QOL.

The primary efficacy endpoint for COMPOSE-1 and -2 
was based on SBMs and the secondary efficacy endpoints 
for COMPOSE-3 were based on BMs. For the sake of 
consistency, the analysis conducted here utilized number 
of BMs rather than number of SBMs. This is a potential 
limitation of the analysis, as overall BM was not a formal 
endpoint in COMPOSE-1 and -2. On the other hand, these 
data were prospectively collected and therefore lend them
selves to this appraisal of data from the 3 trials in combi
nation. Total BMs may be more meaningful to patients 
than SBMs and hence more relevant to measures of health- 
related QOL. Indeed, it has been shown that 83% of 
patients would prefer to have at least 1 BM per day, 
regardless of whether it is spontaneous or induced.4,20 

A further limitation of this study is the fact that the 
correlation of PAC-SYM and PAC-QOL scores with 
improvement in the frequency of BMs per week was 
a post hoc analysis.

Naldemedine was generally well tolerated in these 
studies. As described previously, the most commonly 
reported treatment-related adverse events were related to 
gastrointestinal function, consistent with the mechanism of 
action of naldemedine (ie, the peripheral antagonism of 
effects of μ-opioid medications), and included abdominal 
pain, diarrhea, nausea, vomiting, and flatulence.11,14 

However, the incidence of specific adverse events was 
low. The number needed to harm for diarrhea and abdom
inal pain in the COMPOSE studies was consistent with 
values obtained in a meta-analysis of randomized placebo- 
controlled trials in opioid-induced constipation.21 There 
were also no apparent symptoms of opioid withdrawal, 
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change in pain intensity, or change in opioid dose, indicat
ing that naldemedine had no effect on opioid activity out
side the gastrointestinal tract, confirming its peripheral site 
of action.

Conclusions
In these three phase 3 studies, naldemedine was associated 
with a rapid and sustained improvement in PRO assess
ments, indicating improvement in OIC-related symptoms 
and QOL. The current data are consistent with a recent 
ROC analysis with anchors relating to bowel movement 
and constipation as well as patient satisfaction showing 
that changes in PAC-SYM and PAC-QOL are clinically 
relevant.12 Improvements in these PROs correlated with 
improvements in the frequency of BMs as early as 2 weeks 
after initiation of treatment that were sustained for up to 52 
weeks. In addition, naldemedine was associated with 
improvements in patient satisfaction with constipation 
and abdominal symptoms, providing further confirmation 
of the clinical relevance of PAC-SYM and PAC-QOL. 
These observed improvements in health-related QOL 
may have positive implications for patients, such as 
encouraging increased adherence to opioid medications 
for pain management. Thus, this study shows that nalde
medine 0.2 mg once daily provides not only an increased 
frequency of BMs in patients with chronic non-cancer pain 
but also clinically meaningful improvements in health- 
related QOL.
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