
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

208854Orig1s000 
 
 

CROSS DISCIPLINE TEAM LEADER REVIEW 





  

     
Benefit-Risk Summary and Assessment 

 
Naldemedine is an opioid antagonist with binding affinities for mu-, delta-, and kappa-opioid receptors. Naldemedine functions as a 
peripherally-acting mu-opioid receptor antagonist in tissues such as the gastrointestinal tract, thereby decreasing the constipating effects 
of opioids. Naldemedine is a derivative of naltrexone to which a side chain has been added that increases the molecular weight and the 
polar surface area, thereby reducing its ability to cross the blood-brain barrier (BBB).  Naldemedine is also a substrate of the P-
glycoprotein (P-gp) efflux transporter.  Based on these properties, the CNS penetration of naldemedine is expected to be negligible at the 
recommended dose levels, limiting the potential for interference with centrally-mediated opioid analgesia.  

 
OIC is a frequent complication of chronic opioid use.  Opioids tend to inhibit gastric emptying, increase absorption and decrease 
secretion in both the large and small intestines, delay small intestinal and colonic transit, and increase internal anal sphincter tone. Some 
of the signs and symptoms related to this effect are constipation, dry hard stools, incomplete evacuation, straining at stool and abdominal 
distension.  

       
Currently, there are three approved drugs for the treatment of OIC, Amitiza (lubiprostone), Relistor (methylnaltrexone), and Movantik 
(naloxegol).  Amitiza is a chloride channel activator.  Relistor and Movantik are opioid antagonists.  All three of these drugs are 
available as oral formulations; Relistor is also available as a subcutaneous formulation.   
 Amitiza was approved in April 2013 for an OIC indication in adults with chronic non-cancer pain.   
 Movantik was approved in September 2014 for an OIC indication in adults with chronic non-cancer pain.   
 Relistor (subcutaneous formulation) was approved in April 2008 for an OIC indication in patients who are receiving palliative care; 

Relistor (subcutaneous formulation) was approved in September 2014 for an OIC indication in adult patients with chronic non-cancer 
pain.   

 Relistor (oral formulation) was approved in July 2016 for the same indications as Relistor (subcutaneous formulation).   
      

In addition, there exists a wide variety of over-the-counter and prescription products that are used to treat constipation including stool 
softeners (docusate), bulk-forming laxatives (psyllium, methylcellulose, polycarbophil), stimulant laxatives (bisacodyl, senna, and castor 
oil), saline osmotic laxatives (sodium phosphate, magnesium citrate, and magnesium hydroxide), osmotic laxatives (lactulose and 
sorbitol), lubricants (mineral oil, glycerin), and other osmotic agents like polyethylene glycol (PEG)-3350 (with and without 
electrolytes).  
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The efficacy and safety of naldemedine as a treatment of OIC in adult patients with chronic non-cancer pain has been adequately 
assessed.  

 
Naldemedine was evaluated in two replicate, 12-week, randomized, double-blind, placebo-controlled trials in patients with OIC and 
chronic non-cancer pain; naldemedine was used without laxatives with the exception of bisacodyl rescue treatment. 

  
The data from the two replicate adequate and well-controlled trials demonstrated the efficacy of naldemedine over placebo, as measured 
by the proportion of patients with at least 3 spontaneous bowel movements (SBMs) per week and a change from baseline of at least 1 
SBM per week for at least 9 out of the 12 study weeks and 3 out of the last 4 weeks.  This endpoint was considered clinically 
meaningful.  The treatment difference was 13% in the first trial and 19% in the second trial.   

  
Other measures of efficacy in each of these trials included change in frequency of SBMs, SBMs without straining, or complete 
spontaneous bowel movements (CSBMs) from baseline to selected time points.  These were specifically:  (1) change in the frequency of 
SBMs per week from baseline to the last 2 weeks of the treatment period, (2) change in the frequency of SBMs per week from baseline 
to Week 1 of treatment, (3) change in the frequency of CSBMs per week from baseline to the last 2 weeks of the treatment period, and 
(4) change in the frequency of SBMs without straining per week from baseline to the last 2 weeks of the treatment period.  Statistically 
significant treatment differences were demonstrated for all four secondary endpoints in both trials; these results were considered 
supportive of the primary efficacy data. 

    
A 52-week randomized double-blind, placebo-controlled trial was also conducted in this population. Approximately 60% of patients in 
both arms were on a laxative regimen at baseline; patients were allowed to continue using their laxative regimen throughout the study 
duration.  Treatment differences for change in frequency of SBM per week between naldemedine and placebo were similar to those 
observed in the two 12-week trials. 

  
This drug may offer an alternative option for treatment of OIC in adult patients with chronic non-cancer pain.   

 
A waiver of pediatric studies will be granted as studies are impossible or highly impractical.  Based on the limited available literature, 
few pediatric patients in all age groups receive round-the-clock opioids for greater than four weeks.  There is also a lack of consensus on 
the use of opioids for the treatment of chronic non-cancer pain in pediatric patients. 

 
Naldemedine was shown to be safe and well-tolerated in adult OIC patients with chronic non-cancer pain.   
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The safety profile was generally comparable to the known safety profile described in the product labels for other peripherally-acting mu-
opioid receptor antagonist (PAMORA) medications approved for treatment of OIC.   

    
The most common adverse reactions1 in the two 12-week trials were abdominal pain (naldemedine 8% vs. placebo 2%) and diarrhea (7% 
vs. 3%).  These were also the most common adverse reactions in the first 12 weeks of the third trial (abdominal pain:  11% vs. 5%; 
diarrhea:  7% vs. 3%) and the full 52 weeks of the third trial (diarrhea: 11% vs. 5%; abdominal pain: 8% vs. 3%). 

  
Overall adverse reactions leading to discontinuation were 5% (naldemedine) vs. 2% (placebo) in the two 12-week trials, and 6% vs. 5% 
in the 52-week trial.2  In all three trials, gastrointestinal (GI) disorders were the most common reason for study discontinuation.  GI 
disorders leading to discontinuation were 3% vs. 1% in the two 12-week trials, and 4% vs. 1% in the 52-week trial.3 

 
Although deaths were 0.2% (naldemedine) vs. 0 (placebo) in the two 12-week trials, and 0.2% vs. 0.5% in the 52-week trial,4  none of 
the deaths were considered to be treatment-related. 

   
Serious adverse reactions were 4% (naldemedine) vs. 3% (placebo) in the two 12-week trials, and 9% vs. 11% in the 52-week trial.5  
Specific serious adverse reactions occurred with similar frequency in both treatment groups, were distributed across multiple System 
Organ Classes (SOCs) and, in general, occurred in 2 or less subjects per group.  

   
The naldemedine safety evaluation did not identify any new or unexpected safety signals or serious reactions, including risk of MACE, 
attributable to treatment. 

 
One case of serious hypersensitivity was reported and resulted in hospitalization and treatment discontinuation.   

  
No gastrointestinal perforations occurred, although two naldemedine subjects were diagnosed with gastric ulcerations (vs. zero placebo 
subjects). 

    
 

                                                 
1 Adverse reactions were defined as adverse events occurring at a higher rate in the naldemedine group compared to placebo. 
2 Table 14.3-1.1.2 of Integrated Summary of Safety 
3 Table 14.3-1.5.2 of Integrated Summary of Safety 
4 Table 14.3-1.1.2 of Integrated Summary of Safety 
5 Table 14.3-1.1.2 of Integrated Summary of Safety 
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Specific safety assessments, including prospective adjudication by an independent committee, were conducted to assess the risk of major 
adverse cardiac events (MACE) [a class-wide safety concern arising from safety data with another member of this class – Entereg 
(alvimopan)].6 In the clinical trials, naldemedine was not associated with an increased risk of MACE; however, because the extent of 
exposure may not have been sufficient to identify this risk, a postmarketing study should be required to identify an unexpected serious 
risk of MACE in patients with chronic non‐cancer pain taking naldemedine for OIC [see discussion of Postmarketing Requirement 
(PMR) below]. 

    
Patients having disruptions to the blood-brain barrier (BBB) may be at increased risk for opioid withdrawal or reduced analgesia.  In 
such patients, the overall risk-benefit profile should be considered, and healthcare practitioners should monitor for symptoms of opioid 
withdrawal.  In addition, healthcare practitioners should advise females of reproductive potential, who become pregnant or are planning 
to become pregnant, that the use of naldemedine during pregnancy may precipitate opioid withdrawal in a fetus due to the undeveloped 
BBB.  

  
Pooling the two12-week trials, the incidence of adverse reactions of opioid withdrawal was 1% (8/542) for naldemedine and 1% (3/546) 
for placebo.  In the 52-week trial, the incidence was 3% (20/621) for naldemedine and 1% (9/619) for placebo. Most naldemedine treated 
subjects experienced nearly equal incidence of GI only or both GI and non-GI symptoms.   

  
Concomitant use of strong CYP3A inducers may decrease the efficacy of naldemedine by decreasing naldemedine’s systemic exposure; 
strong CYP3A inducers should be avoided.  Concomitant use of other opioid antagonists may have the potential for additive effect of 
opioid receptor antagonism and increased risk of opioid withdrawal; use with another opioid antagonist should be avoided.  Concomitant 
use of moderate CYP3A inhibitors may increase plasma naldemedine concentration; monitoring for potential naldemedine-related 
adverse reactions should be performed. 

   
There is no information regarding the presence of naldemedine in human milk, the effects on the breastfed infant, or the effects on milk 
production. Naldemedine was present in the milk of rats; drug-related radioactivity was transferred into milk of lactating rats following a 
single oral dose of 1 mg/kg [carbonyl-14C]-naldemedine. Because of the potential for serious adverse reactions, including opioid 

                                                 
6 On June 11-12, 2014, there was a general matters meeting of the Anesthetic and Analgesic Drug Products Advisory Committee (AADPAC) to discuss the 
potential cardiovascular risk associated with products in the class of peripherally-acting opioid receptor antagonists; and the necessity, timing, design and size of 
cardiovascular outcomes trials to support approval of products in the class for the proposed indication of OIC in patients taking opioids for chronic pain. The 
ADDPAC recommended that sponsors assess the potential for a cardiovascular risk through postmarketing requirements (PMR) observational studies. Meeting 
materials are available at 
http://www fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AnestheticAndAnalgesicDrugProductsAdvisoryCommittee/ucm390304.htm  
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withdrawal in breastfed infants, a decision should be made to discontinue breastfeeding or discontinue the drug, taking into account the 
importance of the drug to the mother. If drug is discontinued in order to minimize drug exposure to a breastfed infant, women should be 
advised that breastfeeding may be resumed 3 days after the final dose of naldemedine. 

   
Naldemedine is currently a Schedule II drug under the Controlled Substances Act (CSA), based on a provision in the CSA that places all 
derivatives of opium and opioids, including thebaine, into Schedule II.  However, the Controlled Substances Staff Reviewer concluded 
based on review of the nonclinical and clinical abuse-related data submitted in this NDA that naldemedine is primarily a full opioid 
antagonist with limited CNS activity; as such, naldemedine does not have abuse potential that is similar to controlled substances in the 
CSA.   

    
The benefit-risk profile for naldemedine is favorable.  

 
A REMS is not necessary for naldemedine to ensure the benefits outweigh the risks.  

 
A PMR is recommended for a post-marketing, observational epidemiologic study comparing naldemedine to other treatments of opioid 
induced constipation in patients with chronic non-cancer pain. This PMR study is consistent with the PMR observational study that was a 
condition of each of the approvals of other PAMORAs for OIC in patients with chronic non-cancer pain (i.e., Movantik, Relistor 
subcutaneous formulation, and Relistor oral formulation).  The study’s primary outcome is a composite of major adverse cardiovascular 
events (MACE): cardiovascular (CV) death, nonfatal myocardial infarction, and nonfatal stroke. Secondary outcomes include, but are not 
limited to, CV death, nonfatal myocardial infarction, and nonfatal stroke separately.   
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