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Purpose: Naldemedine, an oral, peripherally acting μ-opioid receptor antagonist approved

for the treatment of opioid-induced constipation (OIC), is renally excreted. This subgroup

analysis integrated data from 3 Phase 3 trials (COMPOSE-1, COMPOSE-2, COMPOSE-3)

to evaluate the safety and efficacy of naldemedine in patients with renal impairment (RI).

Patients and Methods: Patients age 18–80 years with chronic non-cancer pain (CNCP) and

OIC received oral naldemedine 0.2 mg or placebo once daily. RI subgroups consisted of patients

with normal function (baseline glomerular filtration rate ≥90 mL/min/1.73 m2), mild (≥60 to

<90 mL/min/1.73m2), and moderate (≥30 to <60 mL/min/1.73 m2) RI. Safety assessments based

on ≤12 weeks of treatment from all 3 studies included incidence of treatment-emergent adverse

events (TEAEs). Efficacy was based on the proportion of responders in COMPOSE-1 and

COMPOSE-2 only, defined as ≥3 spontaneous bowel movements (SBMs)/week and

a ≥1-SBM/week increase from baseline for ≥9 of 12 weeks and ≥3 of the last 4 weeks.

Results: In total, 2328 patients were included in this analysis. The incidence of TEAEs was

similar in the naldemedine and placebo groups (overall, 47.1% vs 45.6%; normal, 44.6% vs

43.6%; mild RI, 49.0% vs 44.7%; moderate RI, 46.6% vs 55.9%). GI-related TEAEs occurred

more frequently in the naldemedine group versus placebo (overall, 21.8% vs 13.8%; normal,

21.6% vs 12.5%; mild RI, 22.6% vs 14.7%; moderate RI, 18.0% vs 14.2%). A significantly

greater proportion of patients in the naldemedine 0.2 mg group were responders versus the

placebo group (overall, 50.1% vs 34.1%, P<0.0001; normal, 52.0% vs 39.3%; mild RI, 48.3% vs

30.3%; moderate RI, 52.5% vs 31.7%).

Conclusion: This integrated analysis confirmed that OIC treatment with naldemedine

0.2 mg was generally well tolerated and effective in patients with CNCP and mild or

moderate RI. Safety and efficacy results were consistent with the overall population.

Clinicaltrials.gov Registration: COMPOSE-1: NCT01965158; COMPOSE-2:

NCT01993940; COMPOSE-3: NCT01965652.

Keywords: opioid-related disorders, opioid analgesics, naldemedine, renal insufficiency,

constipation; chemically induced

Plain Language Summary
Opioid analgesic therapy is one treatment option for chronic moderate-to-severe cancer and

non-cancer pain in selected patients. However, opioid-induced constipation is one of the

most common side effects of opioid analgesic therapy. Naldemedine is approved in the

United States, Japan, and the European Union for the treatment of opioid-induced
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constipation. Individuals with chronic conditions such as kidney

disease may not be able to break down certain medications once

in the body. As a result, there can be an impact on safety,

efficacy, and dosing requirements for these drugs. This analysis

determined the safety and efficacy of naldemedine 0.2 mg once

daily compared with placebo for up to 12 weeks based on

a combined analysis of the COMPOSE-1, COMPOSE-2, and

COMPOSE-3 studies in patients with renal impairment. The

results of this analysis confirm that naldemedine dose adjust-

ments are not needed in patients with renal impairment. The

results also support the consistent safety and efficacy of nalde-

medine in the treatment of opioid-induced constipation.

Introduction
One common treatment option for chronic moderate-to-

severe non-cancer and cancer pain in selected patients is

opioid analgesic therapy.1 However, opioids are associated

with a number of adverse effects, particularly opioid-

induced bowel dysfunction. One of the most common

symptoms is opioid-induced constipation (OIC), which

results from the activation of µ-opioid receptors that are

distributed extensively throughout the enteric nervous sys-

tem in the gastrointestinal (GI) tract.2 Unlike other adverse

effects associated with opioid therapy, OIC persists una-

bated over time and can have a varying response to the use

of laxatives.2,3 Notably, patients may skip or reduce their

opioid doses in an attempt to manage side effects such as

OIC, which can lead to inadequate pain relief.3,4

Naldemedine is an oral, once-daily, peripherally acting µ-

opioid receptor antagonist (PAMORA) approved in Japan,

the United States (US), and the EuropeanUnion for treatment

of OIC in adults.5–7 In the US, its efficacy and safety in this

population were established in 2 identically designed 12-

week, Phase 3, placebo-controlled studies (COMPOSE-1

and COMPOSE-2)8 and a 52-week, Phase 3, placebo-

controlled study (COMPOSE-3).9

Recent estimates indicate that approximately 1 in 7

Americans have chronic kidney disease.10 Comorbid kidney

disease may affect the metabolism of certain drugs, which

can influence dosing requirements; inappropriate dosing can

increase the risk of adverse events or have an effect on

efficacy.11 Therefore, it is important to determine whether

the safety and efficacy profile of a medication is affected by

comorbid renal impairment (RI). The objective of this ana-

lysis was to characterize the safety and efficacy of naldeme-

dine 0.2 mg once daily versus placebo for up to 12 weeks

based on an integrated analysis of results fromCOMPOSE-1,

COMPOSE-2, and COMPOSE-3 in patients with RI.

Materials and Methods
COMPOSE-1 (NCT01965158; conducted fromAugust 2013

to January 2015) and COMPOSE-2 (NCT01993940; con-

ducted fromNovember 2013 to June 2015) were multicenter,

randomized, double-blind, placebo-controlled, parallel-

group, Phase 3 clinical studies designed to evaluate the

efficacy and safety of naldemedine 0.2 mg once daily over

a 12-week treatment period in patients with OIC and chronic

non-cancer pain (Figure 1).8 COMPOSE-3 (NCT01965652;

conducted from September 2013 to January 2016)

was a multicenter, randomized, double-blind, placebo-

controlled, parallel-group, Phase 3 clinical study designed

to evaluate the safety and efficacy of naldemedine 0.2 mg

once daily over a 52-week treatment period in patients with

OIC and chronic non-cancer pain (Figure 1).9 For the pur-

pose of integration, data included in this analysis were from

first dose up to 12 weeks of treatment in all 3 studies and do

not include events reported during the follow-up periods. All

3 studies had investigational sites in North America and

Europe, and COMPOSE-3 also had sites in Africa and Asia

Pacific. The studies were conducted in accordance with

the Declaration of Helsinki and Good Clinical Practice

guidelines, and approved by an Institutional Review

Board or independent ethics committee at each site (See

Supplementary Data). Written informed consent was pro-

vided by all patients.

Key eligibility criteria in all 3 studies included ages 18 to

80 years, inclusive, chronic non-cancer pain for ≥3 months

(treated with opioid analgesics for ≥3months in COMPOSE-1

and COMPOSE-2) and OIC, and receiving a stable opioid

analgesic regimen with total daily dose ≥30 mg oral morphine

equivalent for ≥1 month before screening. Eligibility based on

laxative use varied between the 12-week and the 52-week

studies. For COMPOSE-1 and 2, patients could not currently

be using or had to be willing to discontinue laxatives, except

for rescue laxative use. Patients in COMPOSE-3 could be on

laxative regimen at screening and could remain on a stable

laxative program throughout trial. The proportion of patients

either on a routine laxative regimen (naldemedine, 50.2%;

placebo, 54.0%) or not (naldemedine, 30.0%; placebo,

29.5%) was similar between treatment groups. Patients in all

trials met the following criterion regarding OIC severity:

experienced ≤4 spontaneous bowel movements (SBMs) dur-

ing the 14–consecutive-day qualifying period during screen-

ing, with ≤3 SBMs in any 7-day period. Furthermore, patients

in COMPOSE-1 and 2 experienced ≥1 of the following OIC

symptoms with ≥25% of bowel movements: straining, hard or
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lumpy stools, sensation of incomplete evacuation, and sensa-

tion of anorectal obstruction/blockage. The key exclusion

criteria were evidence/history of bowel structural abnormal-

ities, strictures, obstructions, or history of bowel surgery,

medical conditions affecting GI transit, history of chronic

constipation unrelated to opioid use, and no history of previous

laxative use for OIC.

Safety and tolerability assessments in the integrated ana-

lysis included data from all 3 studies (COMPOSE-1,

COMPOSE-2, and COMPOSE-3) for up to 12 weeks (safety

population), assessed by the incidence of treatment-emergent

adverse events (TEAEs) and TEAEs in GI Disorders System

Organ Class (SOC). The proportion of patients who experi-

enced at least 1 TEAE of opioid withdrawal in the safety

population was identified using the “drug withdrawal” stan-

dardized Medical Dictionary for Regulatory Activity query.

The safety population included all randomized patients

who received at least one dose of study drug and were

analyzed by the treatment actually received. The key efficacy

assessment, based on data from the two 12-week studies

(COMPOSE-1 and COMPOSE-2; intent-to-treat population,

including all randomized patients), was the primary endpoint

of proportion of responders. A responder was defined as

having ≥3 SBMs/week and a ≥1 SBM/week increase from

baseline for ≥9 of 12weeks and ≥3 of the last 4 weeks. Due to
differences in the collection of efficacy assessments,

COMPOSE-3 efficacy data were not included in this inte-

grated analysis.

Data were analyzed for the overall population and by

estimated glomerular filtration rate at baseline: ≥90 mL/min/

1.73 m2 (normal); ≥60 to <90 mL/min/1.73 m2 (mild RI); and

≥30 to <60 mL/min/1.73 m2 (moderate RI). Data for patients

with estimated glomerular filtration rate <30 mL/min/1.73 m2

(severe RI) are not presented due to the small sample

size (n=3).

Results
Safety
In total, 2328 patients in the COMPOSE-1, COMPOSE-2,

and COMPOSE-3 studies were included in the integrated

safety population. Baseline demographics, opioid use, and

RI severity for the safety population are shown in Table 1;

characteristics were generally well matched between the

naldemedine and placebo groups.

In the overall safety population, 47.1% of patients

receiving naldemedine 0.2 mg and 45.6% of patients

receiving placebo reported TEAEs, with similar values

reported across RI subgroups (Table 2); the most common

COMPOSE-1 and COMPOSE-2

COMPOSE-3

Visit 1
Eligibility criteria

assessed

Visit 1
Eligibility criteria

assessed

R

Treatment period

12 weeks

Matching placebo

Naldemedine 0.2 mg QD
COMPOSE-1, n=274
COMPOSE-2, n=277

COMPOSE-1, n=273
COMPOSE-2, n=276

R

Treatment period
52 weeks

Matching placebo
n=623

Naldemedine 0.2 mg QD
n=623
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Screening
period

2–4 weeks
Qualifying
period of

14 consecutive
days

Screening
period

2–4 weeks
Qualifying
period of

14 consecutive
days

Follow-up
period

4 weeks after
last dose of
study drug

Follow-up
period

2 weeks after
last dose of
study drug

Integrated analysis
Includes data from first dose
up to 12 weeks of treatment

Figure 1 Study designs.

Abbreviation: R, randomization.
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TEAEs overall were abdominal pain, diarrhea, and nausea.

TEAEs of GI Disorders SOC were reported in 21.8% of

patients in the naldemedine 0.2 mg group and 13.8% of

patients in the placebo group; similar values were reported

across the RI subgroups (Table 2). Likewise, the propor-

tions of patients experiencing the specific GI-related

TEAEs of abdominal pain, diarrhea, nausea, or vomiting

were generally similar across RI subgroups and similar to

the overall patient population, with slightly higher propor-

tions in the naldemedine group than in the placebo group

(Figure 2).

Nineteen patients had at least 1 TEAE of opioid with-

drawal (Table 2). These included 12 patients in the nalde-

medine 0.2 mg group (1.0%, 12/1163) and 7 patients in the

placebo group (0.6%, 7/1165). The proportion of patients

experiencing opioid withdrawal was 1.1% or less across

RI subgroups.

Efficacy
The intent-to-treat population included 1095 patients from

the COMPOSE-1 and COMPOSE-2 studies. Overall,

a significantly greater proportion of patients in the naldeme-

dine 0.2 mg group were responders than in the placebo

group: 50.1% vs 34.1%, respectively (P<0.0001; difference

in proportions [95% CI]: 16.0% [10.2, 21.8]; Figure 3). The

proportions of responders were also significantly (lower limit

of 95% CI >0) greater in the naldemedine group than the

placebo group for all RI subgroups, with rates comparable to

Table 1 Baseline Demographics and Medical Characteristics (Integrated Safety and Intent-to-Treat Populations)

Attribute Safety Population (COMPOSE-1/

COMPOSE-2/COMPOSE-3)

Intent-to-Treat Population

(COMPOSE-1/COMPOSE-2)

Naldemedine

0.2 mg/day (n=1163)

Placebo (n=1165) Naldemedine

0.2 mg/day (n=549)

Placebo (n=546)

Mean age, years (SD) 53.6 (11.1) 52.9 (10.9) 53.7 (10.5) 53.1 (11.2)

Female, % (n) 60.6 (705) 63.3 (738) 59.4 (326) 61.5 (336)

Mean BMI, kg/m2 (SD) 31.5 (7.4)a 31.4 (7.4)a 31.4 (7.2) 31.3 (7.2)

Region, % (n)

North America 85.8 (998) 86.4 (1007) 85.8 (471) 85.7 (468)

Rest of world 14.2 (165) 13.6 (158) 14.2 (78) 14.3 (78)

Race, % (n)

White 79.4 (924) 80.9 (943) 79.8 (438) 81.9 (447)

Black 19.0 (221) 16.7 (195) 18.6 (102) 15.9 (87)

Other 1.5 (18) 2.3 (27) 1.6 (9) 2.2 (12)

Opioid use

Mean duration of opioid use, months (SD) 61.8 (65.4) 58.1 (56.4) 61.1 (61.7) 59.2 (57.1)

Mean daily opioid dose, MED, mg (SD) 122.2 (134.5) 126.1 (157.3) 131.8 (150.0) 126.7 (135.8)

Patients with daily opioid dose, % (n)

<30 mg 1.4 (16) 1.2 (14) 1.1 (6) 0.5 (3)

30 to 100 mg 59.1 (687) 58.2 (678) 56.8 (312) 56.6 (309)

>100 mg to ≤200 mg 23.0 (268) 24.4 (284) 25.3 (139) 24.7 (135)

>200 mg to ≤400 mg 12.6 (147) 11.5 (134) 13.1 (72) 13.4 (73)

>400 mg 3.9 (45) 4.7 (55) 3.6 (20) 4.8 (26)

Mean duration of treatment exposure, days (SD) 76.6 (20.8) 77.2 (18.9) 77.5 (22.0) 77.9 (20.4)

Mean eGFRb, mL/min/1.73 m2 (SD) 85.2 (21.9) 85.0 (21.2) 85.0 (22.0) 85.1 (21.5)

eGFRb, % (n)

≥90 mL/min/1.73 m2 (normal) 37.4 (435) 39.7 (463) 35.7 (196) 40.1 (219)

≥60 to <90 mL/min/1.73 m2 (mild RI) 51.1 (594) 49.2 (573) 53.2 (292) 48.9 (267)

≥30 to <60 mL/min/1.73 m2 (moderate RI) 11.4 (133) 10.9 (127) 11.1 (61) 11.0 (60)

<30 mL/min/1.73 m2 (severe RI)c 0.1 (1) 0.2 (2) 0 (0) 0 (0)

Notes: an=1162. bCalculated by the Modification of Diet in Renal Disease equation. cPatients with severe renal impairment are not included in safety or efficacy analyses due

to small sample size.

Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate; MED, morphine equivalent dose; RI, renal impairment; SD, standard deviation.
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that of the overall population. Proportions of responders were

52.0% and 39.3% (difference in proportions [95% CI]:

12.8% [3.2, 22.3]) with normal renal function, 48.3% and

30.3% in the mild RI subgroup (18.0% [10.1, 26.0]), and

52.5% and 31.7% in the moderate RI subgroup (20.2% [2.6,

37.8]), for the naldemedine 0.2 mg and placebo groups,

respectively (Figures 3 and 4).

Discussion
This integrated analysis of patients with chronic non-

cancer pain and OIC enrolled in the COMPOSE-1,

COMPOSE-2, and COMPOSE-3 clinical studies found

no differences in the safety or efficacy of naldemedine in

patients with varying degrees of renal function; specifi-

cally, normal function, mild impairment, and moderate

impairment. Naldemedine 0.2 mg treatment once daily

was generally well tolerated compared with placebo for

up to 12 weeks, regardless of renal function. The propor-

tion of responders was greater in the naldemedine 0.2 mg

group versus the placebo group in the overall population,

as well as across all renal function subgroups; responder

rates were similar regardless of RI subgroup.

The incidence of overall TEAEs and TEAEs in GI

Disorders SOC was similar in the overall safety population,

in patients with normal renal function, and in those with

mild or moderate RI. GI-related TEAEs occurred more

frequently in the naldemedine group compared with the

placebo group in the overall safety population and in all

renal subgroups. The increased incidence of GI-related

TEAEs is consistent with the mechanism of action of nal-

demedine, which reverses the effects of opioids on µ-opioid

receptors in the GI tract.5,8 As RI can potentially alter the

bioavailability of drugs, dosage adjustments are often

necessary to minimize the risk of adverse events.12 There

are currently 3 PAMORAs approved in the US for treatment

of OIC in patients with chronic non-cancer pain: naldeme-

dine, naloxegol, and methylnaltrexone.5,13,14 Of these, nal-

demedine is the only one not requiring dose adjustment in

patients with moderate or severe RI.5,13,14

Pharmacokinetic studies of naldemedine have found no

differences in drug exposure among patients with mild, mod-

erate, severe RI, end-stage renal disease, and normal kidney

function.5 The data from this integrated analysis further sup-

port these findings, showing a consistent safety and efficacy

profile of naldemedine in patients with varying degrees of

renal function. Further, the incidence of TEAEs of opioid

withdrawal was low and comparable between the naldeme-

dine (range, 0% to 1.1%) and placebo groups (range, 0% to

0.9%). In contrast, pharmacokinetic studies of naloxegol and

methylnaltrexone found increased drug exposure in patients

with RI of varying severity as compared with patients with-

out kidney disease.13,14 Consequently, dose reductions of

naloxegol and methylnaltrexone are recommended for

patients with moderate or severe RI.13,14

The main limitation of this analysis is that it is a post hoc

subgroup analysis. However, the integrated safety population

for this analysis (n=2328), which includes patients across the

COMPOSE-1, COMPOSE-2, and COMPOSE-3 clinical stu-

dies, provides a large sample size and a robust data set for

comparison of safety and tolerability in the overall population

versus patients with varying degrees of renal function.

Although the sample size for the intent-to-treat population

from COMPOSE-1 and COMPOSE-2 was smaller (overall,

n=1095), the results across RI subgroups were consistent with

the overall population. Data for patients with severe RI are not

presented due to the low sample size (n=3 in the safety popula-

tion and n=0 in the intent-to-treat population), and as such, the

results of this study cannot be extrapolated to these patients.

Conclusion
In conclusion, data from this integrated analysis confirm

that naldemedine dose adjustments are not needed in

Table 2 Summary of Treatment-Emergent Adverse Events by

eGFR at Baseline (Safety Population)

COMPOSE-1/COMPOSE-2/

COMPOSE-3

Naldemedine

0.2 mg/day, %

(n/N)

Placebo, %

(n/N)

Any TEAE

Overall 47.1 (548/1163) 45.6 (531/1165)

≥90 mL/min/1.73 m2 (normal) 44.6 (194/435) 43.6 (202/463)

≥60 to <90 mL/min/1.73 m2 (mild RI) 49.0 (291/594) 44.7 (256/573)

≥30 to <60 mL/min/1.73 m2 (moderate RI) 46.6 (62/133) 55.9 (71/127)

TEAEs of GI Disorders SOC

Overall 21.8 (253/1163) 13.8 (161/1165)

≥90 mL/min/1.73 m2 (normal) 21.6 (94/435) 12.5 (58/463)

≥60 to <90 mL/min/1.73 m2 (mild RI) 22.6 (134/594) 14.7 (84/573)

≥30 to <60 mL/min/1.73 m2 (moderate RI) 18.0 (24/133) 14.2 (18/127)

TEAEs of Opioid Withdrawal

Overall

≥90 mL/min/1.73 m2 (normal) 1.1 (5/435) 0.4 (2/463)

≥60 to <90 mL/min/1.73 m2 (mild RI) 1.0 (6/594) 0.9 (5/573)

≥30 to <60 mL/min/1.73 m2 (moderate RI) 0.8 (1/133) 0

Abbreviations: eGFR, estimated glomerular filtration rate; GI, gastrointestinal; RI,

renal impairment; SOC, System Organ Class; TEAE, treatment-emergent adverse

event.
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Figure 3 Proportion of responders by eGFR at baseline (COMPOSE-1/COMPOSE-2 intent-to-treat population). *P value for the overall population calculated by Cochran-

Mantel-Haenszel test; no statistical analyses were performed for subgroup comparisons.

Abbreviations: eGFR, estimated glomerular filtration rate; NAL, naldemedine, RI, renal impairment.
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patients with mild or moderate RI. The results of this study

also support the consistent safety and efficacy of naldeme-

dine in the treatment of OIC.

Abbreviations
AE, adverse event; BMI, body mass index; eGFR, esti-

mated glomerular filtration rate; GI, gastrointestinal;

MED, morphine equivalent dose; OIC, opioid-induced con-

stipation; PAMORA, peripherally acting μ-opioid receptor

antagonist; R, randomization; RI, renal impairment; SBM,

spontaneous bowel movement; SD, standard

deviation; SOC, System Organ Class; TEAE, treatment-

emergent adverse event; US, United States.
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