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Onset of action of naldemedine in the treatment of
opioid-induced constipation in patients with
chronic noncancer pain: results from2 randomized,
placebo-controlled, phase 3 trials
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Abstract
Opioid-induced constipation (OIC) is a common side effect of chronic opioid therapy. Previously, naldemedine, a peripherally acting
m-opioid receptor antagonist demonstrated efficacy in the treatment of OIC. In this exploratory analysis, the onset of action of
naldemedine was evaluated in 2 identically designed phase 3, randomized, placebo-controlled trials. Proportion of patients
experiencing a spontaneous bowel movement (SBM) within 24 hours of treatment initiation, time from initial dose to first SBM and
weekly SBM frequency were assessed. Naldemedine was associated with significant increases in the proportion of patients
experiencing an SBM at 4, 8, 12, and 24 hours after the initial dose compared with placebo (all P, 0.0001). Within 24 hours in both
studies, statistically significantly (P, 0.0001) more patients treated with naldemedine compared with placebo experienced an SBM
(61.2% vs 28.3% and 56.5% vs 33.6%, respectively). Median times to first SBMwere significantly shorter in the naldemedine group
vs placebo (COMPOSE-1, 16.1 vs 46.7 hours; COMPOSE-2, 18.3 vs 45.9 hours; P, 0.0001). Naldemedine was also associated
with significant increases in weekly SBM frequency vs placebo within 1 week (P , 0.001). Most common treatment-emergent
adverse events were gastrointestinal-related (abdominal pain, diarrhea, and nausea). Treatment-emergent adverse events were
reported most frequently on day 1, followed by a decrease from days 2 to 7. Naldemedine had a timely onset of effect, and
gastrointestinal adverse events largely resolved within the first week. These findings should assist clinicians counseling patients with
chronic noncancer pain on expectations when initiating naldemedine for OIC.
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1. Introduction

Opioid analgesic medications are commonly used for the
management of moderate-to-severe chronic pain.2,13 However,
chronic opioid use is associated with a range of adverse events
(AEs), including side effects of the gastrointestinal (GI) system,
such as nausea, vomiting, and constipation.15 Opioid-induced
constipation (OIC) is one of the more bothersome and frequently
experienced AEs.5,6

Opioid-induced constipation results from the activation of
m-opioid receptors on the enteric nervous systemwithin the walls
of the GI tract. Although m-opioid receptors in the central nervous
system are the primary target of opioid therapy, the activation of
similar receptors in the GI tract leads to the symptoms of OIC.5,6

The hallmark symptoms of OIC are reduced bowel movement
(BM) frequency, the development or worsening of straining to
pass BMs, a sense of incomplete evacuation, and harder stool
consistency.5,6 Opioid-induced constipation may lead to poorer
health-related quality of life and clinically significant physical
sequelae such as bowel obstruction and fecal impaction. In
addition, patients may modify or be nonadherent to their opioid
therapy in an attempt to manage constipation, which has
implications for the effectiveness of analgesia.1,3,5,8,9,19 Thus,
a timely and effective response to a treatment, that is well
tolerated, is important in minimizing or preventing the negative
effects of OIC.

Naldemedine (Symproic, Shionogi, Inc, Florham Park, NJ) is
a peripherally acting m-opioid receptor antagonist (PAMORA)
approved in Japan for the treatment of OIC in adults with cancer
and chronic noncancer pain and approved in the United States
for treatment of OIC in adults with chronic noncancer pain,
including patients with chronic pain related to prior cancer or its
treatment who do not require frequent dosage escala-
tion.11,12,16,17 The US approval of naldemedine was based on
results from 2 identically designed 12-week, placebo-controlled,
phase 3 trials (COMPOSE-1 and COMPOSE-2) in patients with
OIC and chronic noncancer pain.10 The primary efficacy endpoint
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in these trials was the proportion of spontaneous bowel
movement (SBM) responders, defined as patients with at least
3 SBMs per week and an increase from baseline of $1 SBM/
week for $9 weeks and $3 of the final 4 weeks of the 12-week
treatment period. Treatment with naldemedine resulted in
a significantly (P # 0.002) higher proportion of responders in
COMPOSE-1 andCOMPOSE-2 (47.6%and 52.5%, respectively)
compared with placebo (34.6% and 33.6%).10 However, these
results did not illustrate how quickly after the first dose of
treatment will patients experience a BM or when the AEs that are
associated with treatment will occur. Based on themechanism of
action of naldemedine, it was hypothesized that the time to the
first BM with naldemedine would be shorter compared with
placebo, and that the majority of GI AEs occur shortly after the
initiation of treatment when the GI motility is restored.

The objectives of this exploratory analysis were to assess: (1)
the time to onset of action of naldemedine, and (2) the temporal
association of the GI AEs in relation of the initial BM in patients
with chronic noncancer pain in both trials.

2. Methods

COMPOSE-1 and COMPOSE-2 (ClinicalTrials.gov identifiers
NCT01965158 and NCT01993940, respectively) were random-
ized, multinational, double-blind, placebo-controlled, parallel-
group phase 3 trials of identical design conducted between
August 2013 and June 2015.10

The methodology of the COMPOSE-1 and COMPOSE-2 trials
has been previously described.10 Briefly, adults aged 18 to 80
years with chronic noncancer pain for $3 months who were on
a stable opioid regimen ($30mgmorphine equivalents/day) for at
least 1 month and who met study entry criteria for OIC were
eligible. After discontinuation of laxative use and a 2 to 4 week
screening/qualification period to verify OIC symptomatology and
eligibility, enrolled patients were randomized in a 1:1 ratio to 12
weeks of once-daily oral treatment with either naldemedine 0.2
mg tablet or matching placebo to be taken with or without food
(Fig. 1).10

Prespecified exploratory endpoints evaluated in the current
analysis included the proportion of patients with an SBM/
complete spontaneous bowel movement (CSBM) within 24 hours
after the initial dose, time to the first SBM/CSBM after the initial
dose, and weekly frequency of SBMs. Complete spontaneous
bowel movements were defined as SBMs with a feeling of
complete evacuation. Safety was assessed using incidences of
treatment-emergent adverse events (TEAEs).10 Adverse events

were coded to system organ class and preferred term using the
Medical Dictionary for Regulatory Activities (MedDRA), version
16.0. The proportion of patients who reported GI-related TEAEs
on days 1 to 7 after treatment initiation was compared with the
proportion of patients who experienced SBMs over the same
period.

2.1. Statistical analysis

Efficacy analyses were based on the intent-to-treat population,
which included all randomized patients. Safety analyses were
based on the safety population, which included all patients in the
intent-to-treat population who received at least 1 dose of study
medication.10 The proportion of patients with an SBM/CSBM at
specific time points was evaluated using the Cochran–Mantel–
Haenszel test adjusted for opioid dose strata. Kaplan–Meier plots
of the time to the first SBM/CSBM after first dose were produced
by treatment group, and the distribution of time between groups
was compared using the generalized Wilcoxon test. A mixed-
effect repeat-measures model with opioid dose strata as
a covariate and treatment group, time, and time-by-treatment
group interaction as fixed effects was used to assess differences
between the naldemedine and placebo groups in change from
baseline in SBM frequency at each week. All statistical analyses
were conducted using SAS version 9.2 (SAS Institute, Inc, Cary,
NC).10

3. Results

3.1. Study disposition and population

A total of 547 patients were randomized (1:1) to receive
naldemedine (n 5 274) or placebo (n 5 273) in COMPOSE-1,
and 553 patients were randomized to receive naldemedine (n 5
277) or placebo (n5 276) in COMPOSE-2. Patient demographics
and baseline characteristics were generally well matched
between groups in each study (Table 1).10

3.2. Efficacy

A significantly higher proportion of patients in the naldemedine
group experienced an SBM at 4, 8, 12, and 24 hours after the
initial dose compared with the placebo group (P , 0.0001, both
studies, all time points) (Fig. 2). Similarly, the proportion of
patients who had a CSBM at 4, 8, 12, and 24 hours after the initial
dose was significantly higher in the naldemedine group

Figure 1. COMPOSE-1 and COMPOSE-2 study design.
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comparedwith placebo (P, 0.0001, both studies, all time points)
(Fig. 3).

The median time to first SBM after the initial dose was
significantly shorter in the naldemedine group compared with

placebo (COMPOSE-1, 16.1 vs 46.7 hours; COMPOSE-2, 18.3

vs 45.9 hours;P, 0.0001, both studies) (Fig. 4). Themedian time

to first CSBM after the initial dose was also significantly shorter in

the naldemedine group compared with placebo (COMPOSE-1,

49.0 vs 128.9 hours; COMPOSE-2, 49.5 vs 136.8 hours; P ,
0.0001, both studies).

In both studies, the change frombaseline in frequency of SBMs
per week was significantly higher in the naldemedine group vs the

placebo group at week 1 (P , 0.001 for both between-group

comparisons), with significant increasesmaintained at eachweek

through week 12 (Fig. 5).
A greater proportion of patients in the naldemedine group

(45%-47%) experienced an SBM on day 1 compared with the

placebo group (16%-19%; Fig. 6). The proportion of patients who
experienced an SBM remained higher in the naldemedine group

from days 2 to 7 compared with the placebo group (41%-52% vs

29%-39%, respectively).

3.3. Safety

As previously reported, the overall incidence of TEAEs during the
studies was similar between the naldemedine groups and the placebo
groups (COMPOSE-1, 49%vs 45%, respectively; COMPOSE-2, 50%
vs 48%, respectively). Treatment-related TEAEs were reported more
commonly in the naldemedine groups compared with the placebo
groups (COMPOSE-1, 22%vs 17%, respectively; COMPOSE-2, 17%
vs 11%, respectively), likely driven by a higher incidence ofGI TEAEs.10

In the naldemedine group, GI TEAEs occurred most frequently
on day 1, although the incidence was low (6%-7%), and then
decreased in occurrence from days 2 to 7 (0%-3%). In the
placebo group, the incidence of GI TEAEswas similar from days 1
to 7 (0%-1%) (Fig. 6). The 3 most common GI TEAEs during the
studies, abdominal pain, diarrhea, and nausea,10 were generally
mild to moderate in severity. During the first week of treatment,
these occurred most frequently on day 1 and then decreased in
occurrence from days 2 to 7 in the naldemedine group (Fig. 7).

During the first 7 days of the study, there were 6 discontinua-
tions in each study in the naldemedine group and 2 discontinua-
tions in each study in the placebo group. None of the
discontinuations in the naldemedine groupwere due toGI TEAEs.

Table 1

Summary of patient demographics and baseline characteristics (intent-to-treat population).10

Attribute COMPOSE-1 COMPOSE-2

Naldemedine (n 5 273)* Placebo (n 5 272)* Naldemedine (n 5 276)* Placebo (n 5 274)†

Mean age, years (SD) 53.3 (10.4) 53.4 (11.0) 54.1 (10.5) 52.9 (11.4)

Female, n (%) 161 (59.0) 168 (61.8) 165 (59.8) 168 (61.3)

Mean BMI, kg/m2 (SD) 31.4 (7.4) 31.3 (6.8) 31.4 (7.0) 31.3 (7.5)

Region, n (%)

North America 230 (84.2) 229 (84.2) 241 (87.3) 239 (87.2)

Rest of world 43 (15.8) 43 (15.8) 35 (12.7) 35 (12.8)

Race, n (%)

White 216 (79.1) 220 (80.9) 222 (80.4) 227 (82.8)

Black 53 (19.4) 48 (17.6) 49 (17.8) 39 (14.2)

Other 4 (1.5) 4 (1.5) 5 (1.8) 8 (3.0)

Mean SBMs/week (SD) 1.3 (0.75) 1.3 (0.71) 1.2 (0.76) 1.2 (0.73)

Mean daily opioid dose, MED, mg (SD) 125.2 (118.0) 139.7 (153.7) 118.0 (122.0) 123.9 (146.1)

Patients with daily opioid dose, n (%)

30-100 mg 155 (56.8) 153 (56.3) 169 (61.2) 167 (60.9)

.100 mg 118 (43.2) 119 (43.8) 107 (38.8) 107 (39.1)

Types of pain, .5% of patients (by SOC

preferred term)

Arthralgia 13 (4.8) 15 (5.5) 21 (7.6) 22 (8.0)

Back pain 175 (64.1) 163 (59.9) 153 (55.4) 142 (51.8)

Intervertebral disk degeneration 8 (2.9) 12 (4.4) 16 (5.8) 16 (5.8)

Neck pain 27 (9.9) 18 (6.6) 19 (6.9) 22 (8.0)

Osteoarthritis 18 (6.6) 11 (4.0) 16 (5.8) 22 (8.0)

Pain 11 (4.0) 18 (6.6) 30 (10.9) 26 (9.5)

Duration of opioid use before screening in

months, mean (SD)

61.10 (62.0) 61.81 (58.3) 61.17 (61.5) 56.7 (55.8)

Duration of opioid use before screening in

months, n (%)

,3 13 (4.8) 7 (2.6) 8 (2.9) 13 (4.7)

$3 to ,6 27 (9.9) 18 (6.6) 29 (10.5) 26 (9.5)

$6 to ,12 21 (7.7) 27 (9.9) 27 (9.8) 31 (11.3)

$12 212 (77.7) 220 (80.9) 212 (76.8) 204 (74.5)

* One patient was excluded because of duplicate enrollment at different sites.

† Two patients were excluded because of duplicate enrollment at different sites.

BMI, body mass index; MED, morphine equivalent dose; SBM, spontaneous bowel movement; SD, standard deviation; SOC, system organ class.

Reprinted from Lancet Gastroenterol Hepatol, 2(8), Martin Hale, James Wild, Jyotsna Reddy, Tadaaki Yamada, Juan Camilo Arjona Ferreira, Naldemedine vs placebo for opioid-induced constipation (COMPOSE-1 and

COMPOSE-2): two multicentre, phase 3, double-blind, randomised, parallel-group trials, pp. 555 to 564, Copyright 2017, with permission from Elsevier.
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4. Discussion

In patients with OIC, producing a BM soon after treatment
initiation combined with the ability to tolerate treatment may be

important in effectively managing the symptoms of OIC. This

exploratory analysis provides temporal characterization of the

time to relief fromOICwith naldemedine treatment in patients with

chronic noncancer pain. Significant differences in all measure-

ments of onset of effect, including the proportion of patients with

an SBM/CSBM within 24 hours after the initial dose, time to the

first SBM/CSBMafter the initial dose, and theweekly frequency of

SBMs, were observed in the naldemedine group compared with

placebo. A majority of patients experienced an SBM within 24

hours after the first dose of naldemedine, with a median time to

first SBM of 16 to 18 hours, and approximately one-quarter of

patients experienced an SBM within 4 hours after first dose.

Furthermore, a significant increase in SBM frequency was

observed by the end of week 1 that was durable and maintained

throughout the 12-week treatment period. Collectively, these
data support the timely onset of action of naldemedine and
consistency and durability of treatment effect over time.

Although direct comparisons are difficult to make due to
differences in study methodologies, the results of our analysis
generally align with those previously reported for other PAMO-
RAs. The median time to first postdose laxation with naloxegol
(12.5 and 25 mg doses) was 6 to 20 hours,7 and the occurrence
of laxation within 4 hours of the first dose was 24% to 25% for oral
methylnaltrexone (300 and 450 mg doses)14 and 34% for
subcutaneous methylnaltrexone.20

Naldemedine was generally well tolerated in these phase 3
trials, with an overall incidence of TEAEs similar to placebo.
Gastrointestinal side effects were the most frequently reported
TEAEs, which is consistent with the mechanism of action of
naldemedine, being a PAMORA, and primarily blocking the
effects of opioids on m-opioid receptors in the GI tract.17 Most GI
TEAEs were mild to moderate in severity and occurred early in

Figure 2. Patients with$1 spontaneous bowel movement after the first dose. *P, 0.0001; naldemedine vs placebo; Cochran–Mantel–Haenszel test adjusted by
opioid dose stratum. SBM, spontaneous bowel movement.

Figure 3. Patients with$1 complete spontaneous bowel movement after the first dose. *P, 0.0001; naldemedine vs placebo; Cochran–Mantel–Haenszel test
adjusted by opioid dose stratum. CSBM, spontaneous bowel movement with a feeling of complete evacuation.

October 2019·Volume 160·Number 10 www.painjournalonline.com 2361

www.painjournalonline.com


treatment (on day 1) before decreasing in frequency from days 2
to 7. The increase in GI TEAEs of abdominal pain and diarrhea in
the naldemedine group compared with placebo are likely due to
the increase inGImotility as demonstrated by the large proportion
of patients in the naldemedine group (45%-47%) who experi-
enced an SBM on day 1. This temporal association of the GI AEs
with the time of the first BM after initiation of therapy was
expected, given the mechanism of action of naldemedine, and
the observed speed of onset is consistent with the pharmaco-
kinetic profile of naldemedine as previously reported.16

Nonetheless, the overall incidence of abdominal pain with
naldemedine during the 12-week treatment periods of
COMPOSE-1 and COMPOSE-2 was relatively low (5%-6%)10

compared with other PAMORAs (7%-19%),7,10,14,18 and the
incidence of diarrhea was similar (7%-9% vs 3%-9%, respec-
tively).7,10,14,18 These findings may guide clinicians in counseling
patients about what to expect after initiation of naldemedine
treatment. Informing patients in advance of commencing
treatment on common adverse effects, how likely they are to
occur, and whether they will self-resolve without intervention may
help avoid nonadherence to medication4 and alleviate any
potential fears or concerns that may arise.

Limitations of the analysis include the use of exploratory
outcomes to evaluate onset of action; however, it should be
noted that each of the outcomes used for this analysis were
prespecified in the original clinical trial protocols, with the relevant
data collected prospectively. In addition, these analyses were
performed in patients who were not being treated concurrently
with over-the-counter laxatives. This was in accordance with the
regulatory mandate for such clinical trials; however, further
studies in patients who are also on laxatives should be performed.
Finally, analyses of clinical data to better elucidate the relationship
between improvement in GI function after treatment with
naldemedine and the patients’ perceptions of OIC disease
burden are warranted.

In conclusion, this analysis of multiple efficacy measures of
time to onset of effect from 2 phase 3 trials of naldemedine in the
treatment of OIC in patients with chronic noncancer pain
demonstrated that naldemedine quickly improved symptoms of
OIC, with most patients experiencing an SBM within 24 hours of
the first dose, and that improvement was sustained for the
duration of treatment. Furthermore, the occurrence and resolu-
tion of the relatively low incidence of GI-related AEs within the first
week of treatment parallel the timely onset of action of

Figure 4. Time to first spontaneous bowel movement. aKaplan–Meier analysis of time to first SBM was conducted in the intent-to-treat population, including
patients who might have discontinued within 72 hours of the initial dose. SBM, spontaneous bowel movement.

Figure 5. Change from baseline in frequency of spontaneous bowel movements per week (mixed-effect repeat-measures model with terms for treatment group,
time, treatment-by-time as a fixed effect, and the opioid dose strata as a covariate). *Nominal P , 0.0001; †Nominal P 5 0.0001; ‡Nominal P , 0.005. BL,
baseline; LS, least squares; SBM, spontaneous bowel movement; SE, standard error.
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naldemedine. This suggests that naldemedine exerts its effect by
restarting the motility of the GI tract and it is likely that this initial
increase in motility leads to these GI-related AEs. These results
provide valuable information regarding what to expect when
initiating treatment with naldemedine in patients with chronic
noncancer pain and OIC; counseling patients on the expected
onset of action and side-effect profile of naldemedine could help
to improve adherence to treatment.

Conflict of interest statement

J. Wild received a stipend from Shionogi, Inc, for review of the
clinical study report. M. Hale was a consultant to Shionogi, Inc,

and received a stipend for review of the clinical study report.

J.C. Arjona Ferreira was an employee of Shionogi, Inc, at the

time this study was conducted. T. Yamada is an employee of

Shionogi, Inc, who may or may not own stock options.

Figure 6. Incidence of spontaneous bowel movements and gastrointestinal treatment-emergent adverse events during study days 1 to 7. (A) COMPOSE-1. (B)
COMPOSE-2. AE, adverse event; GI, gastrointestinal; SBM, spontaneous bowel movement.

Figure 7.Number of patients reporting the 3 most common gastrointestinal treatment-emergent adverse events during study days 1 to 7. (A) Abdominal Pain. (B)
Diarrhea. (C) Nausea. *Abdominal pain includes treatment-emergent adverse events of “abdominal pain,” “abdominal pain lower,” “abdominal pain upper,” and
“abdominal discomfort.” C1, COMPOSE-1; C2, COMPOSE-2; Nald, naldemedine; Plac, placebo.

October 2019·Volume 160·Number 10 www.painjournalonline.com 2363

www.painjournalonline.com


Acknowledgments

The authors thank the patients for their participation in these
studies.
This study was sponsored by Shionogi, Inc, Florham Park, NJ.
Editorial andwriting support was provided byBinaPatel, PharmD,
and Linda Romagnano, PhD, of Peloton Advantage, LLC, and
funded by Shionogi, Inc.
ClinicalTrials.gov Registration: NCT01965158 and
NCT01993940.

Article history:
Received 2 January 2019
Received in revised form 2 May 2019
Accepted 20 May 2019
Available online 22 May 2019

References

[1] Abramowitz L, Beziaud N, Labreze L, Giardina V, Causse C, Chuberre B,
Allaert FA, Perrot S. Prevalence and impact of constipation and bowel
dysfunction induced by strong opioids: a cross-sectional survey of 520
patients with cancer pain: DYONISOS study. JMed Econ 2013;16:1423–33.

[2] American Academy of Pain Medicine. Use of opioids for the treatment of
chronic pain. American Academy of Pain Medicine. Available at: https://
painmed.org/about/position-statements/use-of-opioids-for-the-
treatment-of-chronic-pain. Accessed April 22, 2019.

[3] Argoff CE, BrennanMJ, Camilleri M, Davies A, Fudin J, Galluzzi KE, Gudin
J, Lembo A, Stanos SP, Webster LR. Consensus recommendations on
initiating prescription therapies for opioid-induced constipation. PainMed
2015;16:2324–37.

[4] Brown MT, Bussell JK. Medication adherence: WHO cares? Mayo Clin
Proc 2011;86:304–14.

[5] Camilleri M, DrossmanDA, BeckerG,Webster LR, Davies AN,MaweGM.
Emerging treatments in neurogastroenterology: a multidisciplinary
working group consensus statement on opioid-induced constipation.
Neurogastroenterol Motil 2014;26:1386–95.

[6] Camilleri M, Lembo A, Katzka DA. Opioids in gastroenterology: treating
adverse effects and creating therapeutic benefits. Clin Gastroenterol
Hepatol 2017;15:1338–49.

[7] Chey WD, Webster L, Sostek M, Lappalainen J, Barker PN, Tack J.
Naloxegol for opioid-induced constipation in patients with noncancer
pain. N Engl J Med 2014;370:2387–96.

[8] Coyne KS, Margolis MK, Yeomans K, King FR, Chavoshi S, Payne KA,
LoCasale RJ. Opioid-induced constipation among patients with chronic
noncancer pain in the United States, Canada, Germany, and the United
Kingdom: laxative use, response, and symptom burden over time. Pain
Med 2015;16:1551–65.

[9] Gupta S, Patel H, Scopel J, Mody RR. Impact of constipation on opioid
therapy management among long-term opioid users, based on a patient
survey. J Opioid Manag 2015;11:325–38.

[10] Hale M, Wild J, Reddy J, Yamada T, Arjona Ferreira JC.
Naldemedine versus placebo for opioid-induced constipation
(COMPOSE-1 and COMPOSE-2): two multicentre, phase 3,
double-blind, randomised, parallel-group trials. Lancet
Gastroenterol Hepatol 2017;2:555–64.

[11] Katakami N, Harada T, Murata T, Shinozaki K, Tsutsumi M, Yokota T, Arai
M, Tada Y, Narabayashi M, Boku N. Randomized phase III and extension
studies of naldemedine in patients with opioid-induced constipation and
cancer. J Clin Oncol 2017;35:3859–66.

[12] Katakami N, Harada T, Murata T, Shinozaki K, Tsutsumi M, Yokota T, Arai
M, Tada Y, Narabayashi M, Boku N. Randomized phase 3 and extension
studies: efficacy and impacts on quality of life of naldemedine in subjects
with opioid-induced constipation and cancer. Ann Oncol 2018;29:
1461–7.

[13] Manchikanti L, Kaye AM, Knezevic NN,McAnally H, Slavin K, Trescot AM,
Blank S, Pampati V, Abdi S, Grider JS, Kaye AD, Manchikanti KN,
Cordner H, Gharibo CG, Harned ME, Albers SL, Atluri S, Aydin SM,
Bakshi S, Barkin RL, Benyamin RM, Boswell MV, Buenaventura RM,
Calodney AK, Cedeno DL, Datta S, Deer TR, Fellows B, Galan V, Grami V,
Hansen H, Helm Ii S, Justiz R, Koyyalagunta D, Malla Y, Navani A, Nouri
KH, Pasupuleti R, Sehgal N, Silverman SM, Simopoulos TT, Singh V,
Solanki DR, Staats PS, Vallejo R, Wargo BW, Watanabe A, Hirsch JA.
Responsible, safe, and effective prescription of opioids for chronic non-
cancer pain: American Society of Interventional Pain Physicians (ASIPP)
guidelines. Pain Physician 2017;20:S3–s92.

[14] Rauck R, Slatkin NE, Stambler N, Harper JR, Israel RJ. Randomized,
double-blind trial of oral methylnaltrexone for the treatment of opioid-
induced constipation in patients with chronic noncancer pain. Pain Pract
2017;17:820–8.

[15] Sehgal N, Colson J, Smith HS. Chronic pain treatment with opioid
analgesics: benefits versus harms of long-term therapy. Expert Rev
Neurother 2013;13:1201–20.

[16] Symproic. Symproic® (naldemedine) approved for the treatment of
opioid-induced constipation in Japan [press release]. Shionogi &Co., Ltd.
Available at: http://www.shionogi.eu/media/402717/e170330_2-
symproic-approved-for-treatment-of-oic-in-japan.pdf. Accessed April
22, 2019.

[17] Symproic. Symproic [package insert]. Florham Park, NJ: Shionogi Inc.,
2018.

[18] Thomas J, Karver S, Cooney GA, Chamberlain BH, Watt CK, Slatkin NE,
Stambler N, Kremer AB, Israel RJ. Methylnaltrexone for opioid-induced
constipation in advanced illness. N Engl J Med 2008;328:2332–43.

[19] Webster LR. Opioid-induced constipation. Pain Med 2015;16(suppl 1):
S16–21.

[20] Webster LR, Michna E, Khan A, Israel RJ, Harper JR. Long-term safety
and efficacy of subcutaneous methylnaltrexone in patients with opioid-
induced constipation and chronic noncancer pain: a phase 3, open-label
trial. Pain Med 2017;18:1496–504.

2364 J. Wild et al.·160 (2019) 2358–2364 PAIN®

http://ClinicalTrials.gov
https://painmed.org/about/position-statements/use-of-opioids-for-the-treatment-of-chronic-pain
https://painmed.org/about/position-statements/use-of-opioids-for-the-treatment-of-chronic-pain
https://painmed.org/about/position-statements/use-of-opioids-for-the-treatment-of-chronic-pain
http://www.shionogi.eu/media/402717/e170330_2-symproic-approved-for-treatment-of-oic-in-japan.pdf
http://www.shionogi.eu/media/402717/e170330_2-symproic-approved-for-treatment-of-oic-in-japan.pdf

