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INTRODUCTION 
Pain, pain management, and the com-

plications associated with interventions 
intended to mitigate pain are associated 
with signifi cant direct and indirect health 
care costs. Beyond the direct costs associ-
ated with medications, hospitalizations, 
provider visits, physical therapy, and 
rehabilitation, chronic pain places an 
enormous indirect burden on the affected 
individual’s productivity, quality of life, 
and mental health. More than 100 mil-
lion Americans are estimated to suffer 
from chronic pain, with an estimated 3% 
of adults in the United States receiving 
long-term opioid therapy for chronic 
non-cancer pain, at a national annual esti-
mated cost of approximately $560 billion 
to $630 billion.1-4

Opioid analgesics are commonly pre-
scribed for the treatment of chronic pain 
management. In 2012, prescriptions for 
opioid pain medications were written by 
health care providers 259 million times.5 

While opioids can be useful for alleviating 
severe pain, the clinical utility of opioids 
may be limited by an association with 
adverse effects. Severe adverse effects 
attributed to opioid use may include phys-
ical dependence, respiratory and central 
nervous system depression, tolerance, 
and hyperalgesia.2 Adverse effects related 
to sedation, pruritus, nausea and vomit-
ing, and constipation may be perceived 
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as less severe, but potentially bother-
some, and can ultimately contribute to 
non-compliance with the prescribed regi-
men. In particular, gastrointestinal (GI) 
side effects, including nausea, abdomi-
nal pain, bloating, abdominal cramping, 
and constipation, can have an impact on 
the quality of life, dignity, and health of 
patients utilizing these agents for chronic 
pain management. Opioid-induced consti-
pation (OIC), new or worsening constipa-
tion occurring when initiating, changing, 
or increasing opioid use, represents the 
most common of these GI effects (see 
Table 1 for a depiction of the ROME IV 
defi nition of OIC).6 

Since tolerance does not develop to 
the constipating effects of this class, 
OIC may occur at any point after initia-
tion of the opioids and can be directly 
attributed to the peripheral effects of the 
opioid interacting with receptors found 
within the GI tract. The frequency of OIC 
increases with prolonged use of opioids, 
and many patients may reduce the dose 
or discontinue their opioid treatment due 
to the effects of constipation, resulting in 
decreased treatment satisfaction.7

Although there are several treatment 
options for OIC, an unmet clinical need 
continues to exist for patients utilizing 
opioids chronically for pain management. 
Several novel treatment methods are in 
development.8 This review focuses on the 
safety and effi cacy of naldemedine (Sym-
proic, Shionogi), a peripherally acting mu 
(µ)-opioid receptor antagonist approved 
by the Food and Drug Administration 

(FDA) in March of 2017 for the treatment 
of OIC in adult patients with chronic non-
cancer pain.9

PHARMACOLOGY
The mu (µ)-, delta (δ)-, and kappa 

(κ)-opioid receptors are common in 
the central nervous system (CNS), but 
they are also involved with GI function. 
While the δ- and κ-receptors are primarily 
found in the proximal colon and stomach, 
the µ-receptors are widely distributed 
throughout the GI tract. OIC is largely 
due to enteric µ-opioid receptor activa-
tion, leading to non-peristaltic contrac-
tions of the esophagus, reduced gastric 
motility and emptying, decreased GI 
secretions, inhibited intestinal propul-
sion, and greater absorption of water from 
bowel contents.10

As a peripheral µ-opioid receptor antag-
onist, naldemedine works by binding to 
the µ-, δ-, and κ-opioid receptors and spe-
cifi cally reduces the constipating effects 
of opioids through its action as an antago-
nist at the µ-opioid receptors in GI tract 
tissue.9,11 Naldemedine shares a similar 
chemical structure to that of naltrexone, 
with an additional side chain increasing 
the molecular weight and polar surface 
area.11 Naldemedine also acts as a sub-
strate of the P-glycoprotein (P-gp) effl ux 
transporter. These properties reduce the 
possibility of naldemedine interfering 
with centrally mediated opioid analgesia 
by decreasing its penetration into the 
CNS at recommended dose levels.9
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Table 1  Characteristics of OIC According to the ROME IV Criteria6

New or worsening symptoms when initiating, changing, or increasing opioid therapy that must 
include two or more of the following in ≥ 25% of defecations:

• Straining to pass a bowel movement
• Passing lumpy or hard stools
• Experiencing the sensation of incomplete evacuation, obstruction, or blockage of stool
• Requiring manual maneuvers to facilitate evacuation of stool
• Fewer than three spontaneous bowel movements per week
AND
Rarely experiencing loose stools without laxative use
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PHARMACOKINETICS
A summary of the pharmacokinetic 

characteristics of the FDA-approved 
treatments for OIC can be found in Table 
2.9,11-14 

Absorption and Distribution
When taken orally, naldemedine is 

absorbed from the GI tract, with peak 
concentrations (Cmax) occurring at 
approximately 0.75 hours (Tmax) in the 
fasted state. There is a dose-proportional, 
or near dose-proportional, increase for 
both Cmax and the area-under the-plasma- 
concentration-time curve (AUC) and mul-
tiple daily doses of naldemedine result in 
minimal accumulation. A high-fat meal 
decreases Cmax by approximately 35% 
and Tmax is extended to approximately  
2.5 hours when taken with food; however, 
the AUC does not experience a signifi-
cant change as high-fat meals lower the 
speed, but not the degree, of naldemedine 
absorption.9,11 Naldemedine is 93% to 94% 
bound to human plasma proteins when 
taken orally and has a mean apparent 
volume of distribution of 155 L.9,11 

Metabolism
Naldemedine undergoes hepatic 

metabolism via CYP3A to nor-nalde-
medine. Naldemedine also undergoes 
metabolism to a lesser degree through 

UGT1A3 to form naldemedine 3-G. Both 
metabolites have shown antagonistic 
activity for opioid receptors but to a lesser 
extent than naldemedine. Naldemedine 
is also cleaved to benzamidine and nalde-
medine carboxylic acid within the GI 
tract.9,11 When [14C]-labeled naldemedine 
was taken orally, nor-naldemedine was 
the primary metabolite in plasma, with 
approximately 9% to 13% relative exposure 
compared to naldemedine. As a minor 
metabolite in plasma, naldemedine 3-G 
had a relative exposure of less than 3%.9 

Elimination
When [14C]-labeled naldemedine was 

taken orally, 57% and 35% of the radio-
labeled dose was excreted in the urine 
and feces, respectively. In the urine, 
approximately 16% to 18% of the admin-
istered dose of naldemedine was excreted 
unchanged. There is no estimate at this 
time for the degree of change in nalde-
medine excreted in the feces. As the pri-
mary metabolite excreted in the urine and 
feces, benzamidine represented approxi-
mately 32% and 20% of the administered 
dose of naldemedine, respectively.9,11 

Hepatic and Renal Impairment
The pharmacokinetic properties of 

naldemedine given once at a dose of  
0.2 mg in subjects with normal hepatic 

and renal (estimated creatinine clearance 
≥ 90 mL/min) function were similar to 
those in subjects with mild (estimated 
glomerular filtration rate [eGFR] of 60 to 
89 mL/min/1.73 m2), moderate (eGFR, 
30 to 59 mL/min/1.73 m2), or severe 
(eGFR < 30 mL/min/1.73 m2) renal 
impairment, subjects with end-stage renal 
disease requiring hemodialysis, and sub-
jects with mild (Child-Pugh Class A) or 
moderate (Child-Pugh Class B) hepatic 
impairment. No adjustments are required 
when dosing naldemedine for patients 
with mild to moderate hepatic impair-
ment, although there have been no stud-
ies of the effect on the pharmacokinetic 
properties of naldemedine in subjects 
with severe hepatic impairment (Child-
Pugh Class C) and use should be avoided 
in these types of patients.9,11 

CLINICAL TRIALS 
A summary of the clinical trials leading 

to the approval of naldemedine can be 
found in Table 3.11,15, 17-20

NCT01122030
Webster et al. conducted a single- 

center, randomized, double-blind, pla-
cebo-controlled, single ascending-dose 
phase 2a study evaluating the safety and 
efficacy of naldemedine at doses of 0.01 
mg, 0.03 mg, 0.1 mg, 0.3 mg, 1.0 mg, 

Table 2  Comparison of FDA-Approved Medications for the Treatment of OIC9, 11-14

Features Naldemedine9,11 Methylnaltrexone12 Naloxegol13 Lubiprostone14*

Mechanism µ-, δ-, and κ-opioid receptor 
antagonist

µ-opioid receptor antagonist µ-opioid receptor antagonist Chloride channel activator

Route of Administration Oral Subcutaneous; Oral Oral Oral

Absorption  
(Time to Peak)

0.75 hours; 2.5 hours (with 
food)

Subcutaneous: 30 minutes; 
Oral: ~1.5 hours (delayed by 
2 hours with high-fat meal)

<2 hours; in majority of 
subjects, a secondary Cmax 
occurs ~0.4 to 3 hours after 
the first Cmax

M3: ~1.1 hours

Distribution Vz/F: 155 L Vss: 1.1 L/kg Vz/F: 968–2,140 L Minimal beyond GI tissues

Metabolism CYP3A Conversion to methyl-6- 
naltrexol isomers and  
methylnaltrexone sulfate

CYP3A Carbonyl reductase

Elimination t½: 11 hours t½: 8 hours t½: 6–11 hours M3 t½: 0.9–1.4 hours

Side Effects • Abdominal pain
• Diarrhea
• Nausea
• Gastroenteritis

• Abdominal pain
• Flatulence
• Nausea
• Dizziness

• Abdominal pain
• Diarrhea
• Nausea
• Flatulence

• Abdominal pain
• Diarrhea
• Nausea
• Flatulence

*Low systemic availability of lubiprostone after oral administration, with concentrations below the level of quantitation (10 pg/mL). Pharmacokinetic parameters of 
M3 (its only measurable active metabolite) have been characterized.

Cmax = peak concentrations, Vz/F = mean apparent volume of distribution during terminal phase, Vss = steady-state volume of distribution, t½ = half-life.
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and 3.0-mg tablets compared to placebo.  
A total of 72 patients aged 18 to 65 years 
with chronic non-cancer pain and opioid-
induced bowel dysfunction (no more 
than five spontaneous bowel movements 
[SBMs] during the two weeks prior to 
receiving study drug) were enrolled. Nine 
were assigned to each naldemedine dose 
in the fasted state, and 18 were given pla-
cebo in the fasted state.11,15 

The primary objective was to evaluate 
the safety of single doses of oral nalde-
medine in opioid-dependent patients. 
This was assessed by identifying the 
number of participants with adverse 
events during the study time frame, from 
the first dose of study drug on Day 15 
to Day 24.15,16 Patients in the naldeme-

dine groups reported more treatment-
emergent adverse events (TEAEs) 
(81.5%) than those in the placebo group 
(50.0%). Increasing doses generally 
lead to increased frequency of specific 
TEAEs, with abdominal pain being the 
most frequently reported (16.7% of those 
on placebo and 46.3% of those on any dose 
of naldemedine). Greater than 10% of 
patients also experienced nausea, diar-
rhea, hyperhidrosis, vomiting, chills, diz-
ziness, flatulence, and headache. Severe 
TEAEs were reported with naldemedine 
1.0 mg (drug withdrawal syndrome 
occurring in one patient) and 3.0 mg (six 
occurrences of abdominal pain, diarrhea, 
nausea/vomiting, or chills).15

Change in the number of SBMs per 

day was also assessed as a secondary out-
come measure of efficacy. The change 
in the number of SBMs per day from 
baseline to 24 hours post-dose was 1.83, 
3.76, and 4.77 in the naldemedine 0.3-mg,  
1.0-mg, and 3.0-mg groups, respec-
tively, and 0.29 in the placebo group  
(P < 0.0001 for all naldemedine groups 
versus placebo). However, the change in 
the naldemedine 0.01-mg, 0.03-mg, and 
0.1-mg mg groups was not significant.6,10 

These findings indicate that patients with 
opioid-induced bowel dysfunction gener-
ally tolerate single doses of naldemedine 
well, with naldemedine 0.3 mg having the 
best benefit–risk profile.15

Table 3  Naldemedine Clinical Trials11,15,17-20

Clinical Trial 
Number

NCT0112203011, 15 NCT0144340311, 17 NCT01965158 
(COMPOSE I)11, 18

NCT01993940 
(COMPOSE II)11, 18

NCT01965652 
(COMPOSE III) 11, 19, 20

Design • Phase 2a
• Single center, random-

ized, double-blind, 
placebo-controlled, 
single ascending-dose 
study

• Phase 2b
• Multicenter, random-

ized, double-blind, 
placebo-controlled, 
parallel-group study

• Phase 3
• Multicenter, random-

ized, double-blind, 
placebo-controlled, 
parallel-group study

• Phase 3
• Multicenter, random-

ized, double-blind, 
placebo-controlled, 
parallel-group study

• Phase 3
• Multicenter, random-

ized, double-blind, 
placebo-controlled 
study

Primary 
Endpoint

Number of participants 
with adverse events

Mean change in 
weekly SBM frequency 
from baseline to last  
2 weeks of treatment

Percentage of par-
ticipants with a SBM 
response

Percentage of par-
ticipants with a SBM 
response

Number of participants 
with adverse events

Results • Naldemedine: n = 54
• Placebo: n = 18
• 81.5% frequency of 

TEAE with naldeme-
dine vs 50.0% fre-
quency with placebo

• Abdominal pain most 
frequent

• Frequency generally 
increased with dose

• Naldemedine: n = 183
• Placebo: n = 61
• Statistically sig-

nificant increase in 
mean weekly SBM 
frequency in 0.2-mg 
group and 0.4-mg 
group compared with 
placebo

• No significant differ-
ence in frequency 
between 0.2-mg and 
0.4-mg doses

• No significant differ-
ence in frequency 
between 0.1-mg dose 
and placebo

• Naldemedine: n = 274
• Placebo: n = 273
• 47.6% responders in 

naldemedine group 
vs. 34.6% responders 
in placebo group

• Naldemedine: n = 277
• Placebo: n = 276
• 52.5% responders in 

naldemedine group 
vs. 33.6% responders 
in placebo group

• Naldemedine: n = 621
• Placebo: n = 619
• 68.4% incidence of 

TEAEs in naldeme-
dine group vs. 72.1% 
incidence in placebo 
group

• GI TEAEs more fre-
quent in naldemedine 
group than in placebo 
group

Conclusions • Single doses generally 
well tolerated

• Best benefit–risk 
profile observed with 
0.3-mg dose

• 0.2 mg once daily 
is optimal dose for 
future confirmatory 
trials in OIC due to 
improved safety pro-
file over 0.4-mg dose

• Supports that nalde-
medine could be a 
new option for OIC in 
patients with chronic 
non-cancer pain

• Supports that nalde-
medine could be a 
new option for OIC in 
patients with chronic 
non-cancer pain

• Treatment with nalde-
medine generally well 
tolerated

SBM = spontaneous bowel movement; TEAE = treatment-emergent adverse event; OIC = opioid-induced constipation; GI = gastrointestinal.
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NCT01443403
Webster et al. conducted a subse-

quent four-week, multicenter, random-
ized, double-blind, placebo-controlled, 
parallel-group phase 2b study evaluating 
the safety and efficacy of naldemedine  
0.1-mg, 0.2-mg, and 0.4-mg tablets once 
daily in patients with OIC on long-term 
opioid therapy for chronic non-cancer 
pain. A total of 244 patients aged 18 years 
or older were randomized, evenly dis-
tributed among the three naldemedine 
groups and a fourth placebo group.17

The primary efficacy endpoint was 
the change from baseline to the last two 
weeks of treatment in weekly SBM fre-
quency. While the increase in frequency 
of weekly SBMs was not significant with 
naldemedine 0.1 mg (1.98, P= 0.3504), 
it was significantly higher with nalde-
medine 0.2 mg (3.37, P = 0.0014) and  
0.4 mg (3.64, P = 0.0003), compared with 
placebo recipients (1.42). Secondary end-
points included the percentage of SBM 
responders (patients with ≥3 SBMs per 
week and a ≥1 SBM per week increase 
from baseline over the last two weeks 
of treatment). While the increase in per-
centage of SBM responders was not sig-
nificant with naldemedine 0.1 mg (52.5%,  
P = 0.1461), the percentage of responders 
was significantly higher with naldeme-
dine 0.2 mg (71.2%, P = 0.0005) and 0.4 mg 
(66.7%, P = 0.003), compared with placebo 
(39.3%).11,17

The study also evaluated safety mea-
sures such as incidence of adverse events, 
impact on analgesia, and symptoms of opi-
oid withdrawal. The incidence of TEAEs 
increased with naldemedine dose, with 
TEAEs generally being mild to moder-
ate in severity and GI disorders such 
as abdominal pain, diarrhea, flatulence, 
and nausea being the most common. No 
clinically meaningful changes were seen 
among other safety measures.17

These findings indicate that the use 
of naldemedine 0.2 mg and 0.4 mg once 
daily to relieve OIC in patients with 
chronic non-cancer pain on long-term 
opioid therapy is efficacious without com-
promising analgesia or causing opioid 
withdrawal symptoms. Because nalde-
medine 0.2 mg had an improved safety 
profile in the study over naldemedine  
0.4 mg, the 0.2-mg once daily dose was 
used in future confirmatory trials in 
OIC.17

NCT01965158 (COMPOSE I) and 
NCT01993940 (COMPOSE II)

Hale et al. conducted two multicenter, 
randomized, double-blind, placebo-
controlled, parallel-group phase 3 stud-
ies evaluating the efficacy and safety of 
naldemedine for the treatment of OIC 
in patients with chronic non-cancer pain 
in 68 outpatient sites in seven countries 
(COMPOSE I) and 69 outpatient sites in 
six countries (COMPOSE II) in Europe 
and the United States. The studies evalu-
ated 547 patients in COMPOSE I and 553 
patients in COMPOSE II aged 18 to 80 
years with OIC and chronic non-cancer 
pain treated with opioids for at least three 
months and with at least one month of 
an average total daily dose equivalent to 
≥ 30 mg of oral morphine sulfate prior to 
screening. At screening, patients were 
required to discontinue all laxative ther-
apy until the end of the study. Patients 
could use rescue laxative therapy if they 
did not have a SBM during screening and 
treatment for a 72-hour period. Patients 
were evenly distributed between nalde-
medine 0.2 mg or placebo once daily for 
12 weeks.11,18

The primary endpoint was the percent-
age of responders with at least nine posi-
tive-response weeks (at least three SBMs 
per week and an increase from baseline of 
at least one SBM per week) of the 12-week 
study and three or four positive-response 
weeks of the previous four weeks. The 
naldemedine group had a significantly 
greater percentage of responders than 
the placebo group in both studies, with 
130 responders out of 273 patients (47.6%) 
in the naldemedine group compared to 
94 responders out of 272 patients (34.6%) 
in the placebo group in COMPOSE I 
(difference of 13.0% [95% CI, 4.8–21.3];  
P = 0.002) and 145 out of 276 patients 
(52.5%) in the naldemedine group com-
pared to 92 out of 274 patients (33.6%)
in the placebo group in COMPOSE II 
(difference of 18.9% [95% CI, 10.8–27.0];  
P < 0.0001).11,18

The studies included a safety popula-
tion consisting of patients who received 
at least one dose of naldemedine, and 
patients were analyzed by the treat-
ment actually received. Adverse events 
occurred with a similar frequency 
between the naldemedine group and the 
placebo group, with 132 of 271 patients 
(49%) in the naldemedine group com-
pared to 123 out of 272 patients (45%) in 

the placebo group in COMPOSE I and 
136 out of 271 patients (50%) in the nalde-
medine group compared to 132 out of 
274 patients (48%) in the placebo group 
in COMPOSE II. Observable TEAEs 
occurred in 59 out of 271 patients (22%) 
in the naldemedine group compared to 
45 out of 272 (17%) in the placebo group 
in COMPOSE I and in 54 (20%) of 271 
patients in the naldemedine group com-
pared to 31 out of 274 patients (11%) 
in the placebo group of COMPOSE II. 
GI disorders were more common with 
naldemedine than with placebo, with 
40 patients (15%) in the naldemedine 
group compared to 18 patients (7%) in 
the placebo group in COMPOSE I and 42 
patients (16%) in the naldemedine group 
compared to 20 patients (7%) in the pla-
cebo group in COMPOSE II.18

Naldemedine use in both trials led to 
a much higher percentage of responders 
than use of placebo did, with comparable 
rates of adverse events. This supports 
the use of naldemedine as a new option 
for treating OIC in patients with chronic 
non-cancer pain.18

NCT01965652 (COMPOSE III)
Webster et al. conducted a multicenter, 

randomized, double-blind, placebo- 
controlled phase 3 study evaluating the 
long-term safety and efficacy of nalde-
medine over 52 weeks in patients with 
chronic non-cancer pain and OIC.19 A 
total of 1,240 patients aged 18 to 80 years 
with chronic non-cancer pain for at least 
three months, reporting OIC, and on a 
stable opioid regimen (≥ 30 mg morphine-
equivalent) for at least one month were 
equally divided between naldemedine 
0.2-mg tablets or placebo once daily.19,20 

Patients may have been on laxatives and 
were required to have had no more than 
four SBMs in a 14-day qualifying period 
and no more than three SBMs per week 
in any given week in those 14 days in 
order to be enrolled.11,19

The primary objective was to assess 
the long-term safety of naldemedine ver-
sus placebo. The occurrence of TEAEs 
was similar for both groups, with a 68.4% 
frequency with naldemedine and a 72.1% 
frequency with placebo. TEAEs reported 
for more than 5% of subjects and more 
frequently in the naldemedine group than 
the placebo group included abdominal 
pain, diarrhea, and vomiting.19 

Secondary endpoints assessing the 
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efficacy of naldemedine versus placebo 
included the number of SBMs per week 
over time, change in opiate withdrawal 
scales, and the impact on opiate-mediated 
analgesia. A larger increase from baseline 
in the frequency of SBMs per week was 
seen in the treatment group than with 
placebo and was statistically significant 
at all assessed time points (weeks 12, 24, 
36, and 52 [nominal P ≤ 0.0001]).11,19 Signs 
and symptoms of opioid withdrawal were 
not seen following use of naldemedine. 
Opiate-mediated analgesia was also not 
affected by the use of naldemedine.19

This study demonstrated that the use 
of naldemedine was generally well toler-
ated, with a frequency of TEAEs similar to 
that for placebo. Naldemedine treatment 
resulted in a larger increase in frequency 
of SBMs per week from baseline and did 
not cause opioid withdrawal or affect 
opiate-mediated analgesia.19 

SAFETY AND TOLERABILITY
Naldemedine is generally well-toler-

ated. Comparable rates of TEAEs were 
seen between naldemedine and placebo 
groups in the COMPOSE I-III trials. GI 
disorders, such as abdominal pain, nau-
sea, and vomiting, occurred more fre-
quently in the naldemedine group.18,19 An 
earlier study (NCT01122030) observed 
more TEAEs in the naldemedine groups 
(81.5%) than the placebo group (50.0%). 
A patient in the study also experienced 
drug withdrawal syndrome on naldeme-
dine 1.0 mg and six patients developed 
more severe abdominal pain, diarrhea, 
nausea, vomiting, or chills on naldeme-
dine 3.0 mg.15 

The incidence of TEAEs generally 
increases with dose. The use of nalde-
medine to relieve OIC among patients 
with chronic non-cancer pain in study 
NCT01443403 at a dose of 0.2 mg once 
daily for 4 weeks was efficacious without 
compromising analgesia or causing opi-
oid withdrawal symptoms.17

CONTRAINDICATIONS,  
PRECAUTIONS, AND SPECIAL 
PATIENT POPULATIONS

Known or suspected GI obstruction 
and increased risk of recurrent obstruc-
tion are contraindications for use of 
naldemedine, due to the potential risk 
of GI perforation. Patients with a history 
of hypersensitivity reactions to naldeme-
dine, such as bronchospasm and rash, 

are also contraindicated. Patients with 
conditions that may result in weakened 
integrity of the walls of the GI tract have 
had cases of perforation of the wall fol-
lowing use of another peripherally act-
ing opioid antagonist.9 The COMPOSE I 
and II trials had occurrences of possible 
opioid withdrawal based on investigator 
assessment in 1% of both naldemedine 
and placebo groups. In COMPOSE III, 
3% of recipients on naldemedine and 1% 
of recipients on placebo experienced 
possible opioid withdrawal. Symptoms 
of hypersensitivity (bronchospasm or 
rash) occurred in two patients following 
a single dose of naldemedine.11

No data are available regarding the risk 
of major birth defects and miscarriage 
associated with naldemedine use in preg-
nancy, due to a lack of data regarding use 
in this population; however, it should be 
noted that the fetus of a pregnant woman 
using naldemedine may experience opi-
oid withdrawal. Use of naldemedine 
during pregnancy should only be con-
sidered if the predicted benefit outweighs 
the possible risk.5 In a rat embryo-fetal 
development study, there were no observ-
able abnormalities in development after 
naldemedine was given by mouth dur-
ing organogenesis at doses leading to 
systemic exposure approximately 23,000 
times the human AUC at recommended 
human doses of 0.2 mg per day. After 
giving naldemedine to rabbits by mouth 
during organogenesis at doses leading 
to systemic exposure approximately 
226 times the human AUC at the recom-
mended human dose, no adverse effects 
on embryo-fetal development were seen.9

There is also a lack of information 
regarding the effect of naldemedine 
on human milk production, the effect 
on breastfed infants, or its presence in 
human milk. Due to the possibility of 
serious adverse reactions, health care 
providers should discuss with patients 
the options of discontinuing breastfeed-
ing or naldemedine, with consideration 
to the importance of the medication to 
the mother. If administration of the medi-
cation is ceased to reduce exposure to 
an infant being breastfed, women may 
resume breastfeeding three days after 
the final dose of naldemedine is given.9

The safety and effectiveness of nalde-
medine in pediatric patients has not be 
determined, whereas no overall differ-
ences in safety and effectiveness of nalde-

medine have been observed in patients 
aged 65 years or older compared to 
younger patients. In older adults, how-
ever, there is a possibility for increased 
sensitivity in certain individuals, as this 
has not been studied. No age-related dif-
ferences in the pharmacokinetics of the 
medication were seen during a population 
pharmacokinetic analysis.9

Drug Interactions
Concomitant use of strong hepatic 

CYP3A inducers, such as rifampin, carba-
mazepine, phenytoin, and St. John’s Wort, 
leads to significant reductions in plasma 
concentrations of naldemedine, which 
may reduce its efficacy. Alternatively, 
an increase in plasma concentrations 
of naldemedine will result if given with 
moderate or strong CYP3A inhibitors or 
P-gp inhibitors, such as amiodarone, cap-
topril, cyclosporine, quercetin, quinidine, 
and verapamil. There is a potential for 
additive opioid receptor antagonism and 
increased potential for opioid withdrawal 
if naldemedine is given concurrently with 
other opioid antagonists.9

DOSAGE AND ADMINISTRATION
It is recommended that naldemedine 

be given by mouth without regard to food 
at a dose of 0.2 mg once each day. The 
product is supplied as yellow, round, film-
coated tablets.9

COST AND P&T COMMITTEE 
CONSIDERATIONS

In a retrospective cohort study of 
434,304 hospital patients, 2,493 of 19,373 
patients receiving oral opioid treatment 
also received medication for constipation 
and 477 patients received medication for 
nausea, vomiting, and constipation. The 
average cost of treatment was $8,554 for 
patients receiving medication for consti-
pation and $8,054 for patients receiving 
medication for nausea, vomiting, and 
constipation in this study. Patients who 
did not receive medication for nausea, 
vomiting, or constipation had an aver-
age treatment cost of $5,831.21 For OIC 
not responding to laxatives: lubiprostone, 
methylnaltrexone, and naloxegol are also 
available. There are limited comparative 
data and no head-to-head studies of nalde-
medine with these other agents utilized 
in the treatment of OIC. The choice of 
agents will therefore depend on patient 
and prescriber preference, as well as 
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cost considerations. The Average Whole-
sale Price (AWP) for a 30-day supply of 
lubiprostone 24 mcg orally twice daily 
is $445.32; methylnaltrexone 450 mg 
(three 150-mg tablets) orally once daily 
is $1,962.00; and naloxegol 25 mg orally 
once daily is $414.04 (as of September 6, 
2018). 22, 23 By comparison, the AWP for 
a 30-day supply of naldemedine 0.2 mg 
orally once daily is $376.74.22

CONCLUSION
For patients experiencing OIC after 

taking an opioid medication for chronic 
non-cancer pain, naldemedine is available 
as a treatment option. For P&T commit-
tees considering naldemedine for addi-
tion to the formulary, naldemedine rep-
resents an alternative to increase bowel 
movements among patients experiencing 
OIC, without compromising analgesia 
or causing opioid withdrawal symptoms. 
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