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Division Director Summary Review

1. Introduction 

The applicant proposes a new oral tablet dosage form of Relistor (methylnaltrexone bromide) for the 
treatment of opioid-induced constipation (OIC) in adult patients with chronic non-cancer pain in this 
NDA. Relistor is currently approved for the same indication in a subcutaneous (SQ) injection dosage 
form under a different NDA number, NDA 21964.  In addition to the chronic non-cancer pain OIC 
indication, the SQ injection dosage form is also indicated for treatment of opioid-induced 
constipation in patients with advanced illness who are receiving palliative care, when response to 
laxative therapy has not been sufficient.

The applicant submitted efficacy and safety data from a single phase 3 trial to support the new oral 
dosage form.  The applicant also submitted  a relative bioavailability study comparing the 
pharmacokinetics of the approved subcutaneous and oral dosage forms.  Similar to the trial that 
supported the original chronic non-cancer pain OIC indication, the newly submitted trial limited the 
efficacy evaluation to only 4 weeks.  After 4 weeks, the oral formulation trial, which included 4 arms 
(placebo and three dose levels of oral Relistor), continued blinded dosing for a total of 48 weeks 
duration; however, the dose schedule changed from the daily dosing schedule evaluated in the first 4 
weeks to once daily prn in the remaining weeks.  Although efficacy data were collected during the 
extension period, the primary efficacy analysis focused on the initial 4 weeks.  

Because the applicant plans to market an oral formulation that is not identical to the oral formulation 
studied in the clinical trial, the applicant also submitted a relative bioavailability study (cross over 
design that enrolled healthy volunteers), which assessed for differences in PK between these two oral 
formulations (uncoated  tablet used in the clinical trials vs. the to-be-marketed coated, 

 tablet).  The applicant also conducted a parallel design study that explored the 
relative PK of the to-be-marketed formulation and the clinical trial formulation in patients with OIC.  
This trial provided some limited safety data for the new formulation.   

The Division currently recommends that applications for OIC indications should include efficacy 
trials designed with a 12 week primary analysis period, and that the primary endpoint should be a 
responder analysis based on demonstrating that a patient no longer meets the definition of 
constipation during each week of the study period.  (The primary endpoint is the proportion of 
responders, where a responder is defined as weekly responders for at least 9 of the 12 weeks, 
including 3 of the last 4 weeks of the 12-week study period. A weekly responder is defined as ≥ 3 
RFBMs (rescue free bowel movements)/week for each week of the study, with an increase of ≥ 1 
RFBM/week over baseline.)  Furthermore, the Division recommends that the controlled trial should 
continue for a full 12 months to provide interpretable safety data, as the underlying condition is 
expected to result in chronic dosing.  Although the current application only included a 4 week 
efficacy evaluation and did not include a 12 month controlled safety extension, the SQ Relistor 
product has already been approved based on a clinical trial database that did not meet the Division’s 
current recommendations.  
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A major clinical/statistical review issue identified during this NDA review related to whether the 
analysis of a secondary endpoint provided substantial evidence of efficacy for the new oral 
formulation.  The applicant conducted the multi-dose level trial using a primary endpoint that the 
FDA did not consider clinically relevant.  The FDA reviewers considered a pre-specified (non-key) 
secondary endpoint the clinically relevant endpoint upon which efficacy should be assessed.  
Adherence to the trial’s pre-specified plan for management of alpha made it technically invalid to 
proceed to analysis of the endpoint of interest to FDA, given that the analysis of pre-specified 
primary was not found to be statistically significant at the lowest Relistor dose tested in the trial.  
(The trial’s analysis plan and multiplicity adjustment procedure required “winning” on the primary 
endpoint at all Relistor dose levels studied in order to proceed to analysis of the secondary endpoint; 
however, only the 2 higher Relistor doses “won” on the primary endpoint).  This issue was discussed 
with representatives of senior management from OND and Office of Biostatistics management.  
Ultimately, it was determined that the analysis of the secondary endpoint for the highest dose level 
tested could be relied upon to support approval of the oral product, given: 1) the prior approval of the 
same drug in another dosage form for the same indication, 2) the secondary endpoint was the 
clinically relevant endpoint that the FDA had, in multiple meetings, documented was the endpoint 
that it would rely upon to support an approval decision,  3) safety data suggested that the oral dosage 
form may be better tolerated by patients than the currently approved subcutaneous dosage form, 4) 
the treatment effect was observed in the highest dose tested, consistent with a dose/response 
relationship, and 5) supportive evidence of continued efficacy in the study period beyond the 4 week 
primary efficacy analysis.

Relistor is a member of the peripherally acting mu opioid receptor antagonist drug class, which was 
subject to an Advisory Committee meeting to discuss whether there was a need for conducting 
cardiovascular (CV) safety outcome trials to support approval (either pre- or post- approval).  
Subsequent to the AC, the Relistor SQ injection formulation was approved for the indication for OIC 
in the chronic non-cancer pain setting with the following PMR study, which has also been a condition 
of approval of other products in the PAMORA class:

2787-1 A post-marketing, observational epidemiologic study comparing Relistor
(methylnaltrexone bromide) to other treatments of opioid induced constipation in patients with 
chronic non-cancer pain. 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. Specify concise case definitions and 
validation algorithms for the primary and secondary outcomes. Justify the choice of 
appropriate comparator population(s) and estimated background rate(s) relative to Relistor 
(methylnaltrexone bromide)-exposed patients; clearly define the primary comparator 
population for the primary objective. Design the study around a testable hypothesis to assess, 
with sufficient sample size and power, MACE risk among Relistor (methylnaltrexone bromide) 
users relative to comparator(s) considering important potential confounders including lifestyle 
risk factors and over the counter (OTC) medications with potential for cardiovascular effects, 
with a pre-specified statistical analysis method. For the Relistor (methylnaltrexone bromide)-
exposed and comparator(s), clearly define the new user clean period, including any exclusion 
and inclusion criteria. Ensure an adequate number of patients with at least 12 months of 
Relistor (methylnaltrexone bromide) exposure at the end of the study.
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Final Protocol Submission: 05/2015 
Other: Interim Reporting: 03/2017 
Study Completion: 12/2021 
Final Report Submission: 03/2023 

The approval letter for this NDA will also require the postmarketing study described above as a 
condition of approval.  

My review will focus on the key review issues identified during the review of this NDA for the new 
oral dosage form of Relistor.  

2. Background

Relistor is a peripherally acting mu opioid receptor antagonist (PAMORA) that is already approved, 
in a subcutaneous (SQ) injection dosage form, for the following indications:

1.1 Opioid-Induced Constipation in Adult Patients with Chronic Non-Cancer Pain
RELISTOR is indicated for the treatment of opioid-induced constipation in adult patients with 
chronic non-cancer pain.

1.2 Opioid-Induced Constipation in Adult Patients with Advanced Illness

RELISTOR is indicated for the treatment of opioid-induced constipation in adult patients with 
advanced illness who are receiving palliative care, when response to laxative therapy has not been 
sufficient. 

Limitation ofUse
Use of RELISTOR beyond four months has not been studied in the advanced illness
population.

The SC injection was initially approved in April of 2008 for patients with advanced illness receiving 
palliative care.  Its subsequent approval, on September 29, 2014, for the chronic non-cancer pain 
population was delayed by a CR action and an AC meeting.  The controlled portion of the clinical 
trial was only 4 weeks in duration,  and there were 7 CV events or deaths in the open label, 
uncontrolled safety extension study, which was 48 weeks in duration and included 1034 patients.  The 
risk/benefit concerns were informed by the previous May 20, 2008 approval of another peripherally-
acting mu-opioid receptor antagonist, Entereg, with a REMS designed to mitigate a serious risk, 
myocardial infarction (MI).  The REMS was prompted by the observation of a numerical imbalance in 
MIs (7 vs. 0, in the context of a 2:1 randomization) in a 12-month randomized, controlled Entereg trial 

The majority of the events in 
that trial occurred between 1-4 months after initiation of therapy. (Entereg 

 it was approved for accelerating time to upper and lower 
gastrointestinal recovery following surgeries that include partial bowel resection with primary 
anastomosis.  The REMS assures that the total number of doses administered does not exceed 15.)
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The AC meeting held on June 11-12, 2014 discussed CV safety of PAMORAS.  Potential 
mechanisms for PAMORAS increasing the risk of CV events were discussed, including withdrawal 
syndrome and inhibition of delta opioid receptors present in the CV system.  Relistor is an inhibitor of 
mu opioid receptors, delta opioid receptors and X opioid receptors, and its receptor affinity data 
presented in the AC briefing document are summarized below:

Human µ opioid receptor: 28 nM
Human κ opioid receptor: 230 nM
Human δ opioid receptor: >10 µM

(The mean Cmax of methylnaltrexone with the subcutaneous product is 333.8 nM.  The mean Cmax 
for the oral methylnaltrexone product is 110 nM (48 ng/ml) and the AUC is 875 nM.h (382 ng.h/ml).)  
Dr. Gavral Pasternak presented at the AC on the possible ways in which PAMORAs might exert 
central effects and stated that they could elicit aspects of withdrawal; however, he stated he could not 
answer whether these would have an actual clinically relevant impact on safety.

There was a split in the committee members’ view of whether the totality of the data suggest a CV 
safety signal associated with the use of PAMORAs. There was a general consensus that the available 
data were insufficient to implicate specific biologic mechanisms for the signal.  Among the committee 
members that did believe there was a signal, the consensus was that it was a weak signal but not 
ignorable; their concerns were primarily driven by the observation of CV events in the Entereg 12- 
month controlled trial. They advised that studies required to address the issue should be 
commensurate with the weakness of the signal. Others did not believe there was a CV safety signal 
with any member of the class. 

Even though the Committee members were not totally convinced there was a class concern, they 
generally supported requiring an adequate premarketing evaluation for products in development. 
There was general consensus that products in development should have pre-approval general safety 
trials of sufficient duration to assess long term outcomes (e.g., 12 months).  The members varied in 
their opinions regarding what would constitute an adequate premarketing assessment of CV risk.  
Some said that it should be a trial similar in size and duration as the Entereg trial that prompted the 
Entereg REMS or the trial that supported the NDA for another PAMORA that was under review at 
the time of the AC, i.e., Movantik.  (The Entereg trial was a 52 week placebo controlled trial 
randomized 2:1; there were 539 patients in the Entereg arm and 267 in the placebo arm. The 
Movantik trial was also a 52 week trial, randomized 2:1 and the control arm was usual care; there 
were 559 in the Movantik arm and 281 in the usual care arm.)  Others commented that a larger sample 
size than in the Movantik and Entereg trials was necessary to more confidently exclude a signal. 
Although the majority considered a cardiovascular outcome trial (CVOT) feasible, Committee 
members did not support a premarketing CVOT and seemed most interested in a post approval 
observational study to address the safety question instead.  Some Committee members voiced a 
strong concern that nothing short of a dedicated CVOT could answer the question at hand (i.e., they 
disagreed with a plan to conduct a post approval observational safety study to describe the 
cardiovascular safety risk of drugs in this class because the risk can only be definitively described by 
a CVOT); however, the same members stated that they did not believe that the events in the Entereg 
trial represented a true CV safety signal, and therefore, did not advocate for a CVOT or the 
observational study.

After the AC meeting, FDA determined that the premarketing safety assessment for drugs in this class 
should be a 12 month trial, ideally controlled, with a sample size similar to the Movantik and Entereg 
safety databases, i.e., not a dedicated CVOT.  The reviewers agreed that this sample size had limited 
capability to detect a signal, unless the incremental increase in risk was quite large.  Although the trial 
goal will be to evaluate general safety of the drug over extended use, the trial should include a pre-
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specified plan to adequately capture/assess/adjudicate MACE events to assure the data are 
interpretable for assessment of a CV signal when the NDA is reviewed.  Based on these points of 
alignment and in the context of the background arising from the unresolved “suspect case” in the 
class, i.e., Entereg, the clinical reviewers concluded that a post-approval controlled, observational 
study could be a means of identifying a CV signal.  Reviewers recognized that a CVOT is the best 
way to identify and quantitatively describe an incremental increase in cardiovascular risk; however, 
requiring a dedicated CVOT post approval was not supported by the AC.

At the conclusion of the SQ Relistor supplement review, I concurred that the myocardial infarctions 
and deaths observed in the Relistor uncontrolled, extension study did not constitute a signal of 
increased CV risk associated with Relistor. The sample sizes of the safety trials that have been 
conducted to support approval of peripherally acting mu opioid receptor antagonists have been 
inadequate for detecting anything but very large signals. It is not clear whether the events that 
occurred in the Entereg trial represented a true signal.  Given the background concern raised by the 
Entereg trial and the AC’s unwillingness to dismiss those findings as a signal of increased CV risk, 
the applicant for SQ Relistor was required to conduct a post marketing, controlled, observational 
safety study to detect a signal of increased CV risk, as a condition of approval, as described above in 
Section 1 Introduction.  The NDA for Movantik, an oral dosage form of a PAMORA, was also 
approved (on September 16, 2014) with the same PMR observational safety study as a condition of 
approval.  

Of note, there is one other product approved for OIC in patients with chronic non-cancer pain, i.e., 
Amitiza, which was approved April 19, 2013.  It is also an oral dosage form, but is not a PAMORA; it 
is a chloride channel activator.  

Regulatory history specifically related to the oral dosage form of Relistor:  
There were two preNDA meetings that focused on the adequacy of Study MNTX3201 to support 
approval of methylnaltrexone bromide oral tablets for the proposed indication.  

March 7, 2012:  The first pre-NDA meeting.  FDA did not agree with the primary endpoint of Study  
MNTX3201, i.e., assessing RFBM within 4 hours of dosing, as this endpoint was not considered 
clinically meaningful.  The clinically relevant endpoint of interest in the trial was a secondary 
endpoint.  FDA noted the statistical analysis plan did not allow for testing of the secondary endpoints 
because the lowest of the 3 doses tested in the study (150 mg) failed to demonstrate a positive result 
in the analysis of the primary endpoint.  FDA indicated that it was difficult to see a path forward for 
the single study in the oral program to support approval of the new oral dosage form.  

 
November 4, 2015:   The second pre-NDA meeting.  The Applicant again proposed that Study 
MNTX3201 could support approval of the oral formulation; FDA raised the same concerns as in the 
previous meeting regarding the adequacy of the primary endpoint.  The Agency did not agree that the 
pre-specified primary endpoint of average percentage of doses leading to RFBM within 4 hours 
dosing was appropriate for labeling, as it does not adequately define an overall responder.  In order 
for the results of Study MNTX3201 to support approval, the results of the pre-specified analyses 
supporting the proposed dose would need to be statistically valid, allowing for evaluation of key 
secondary analyses of interest for purposes of ultimately approving and labeling the product.  

The application was received on June 19, 2015.  The submission included the trial discussed at the 
two pre-NDA meetings, Study MNTX3201, and data characterizing the pharmacokinetic (PK) 
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relationship of SC and oral dosage forms.  Although  Study MNTX3201included a control arm for the 
entire duration of the study, and this controlled trial duration exceeded previous trials reviewed for 
the SQ formulation, it was not 12 months in duration (the duration the AC had recommended for 
PAMORAs in development); however, the trial was completed on November 8, 2011, which was 
prior to the AC meeting (June 11-12, 2014) and the approval of the SC product  (late 2014) on the 
basis of a development plan that also did not include a controlled 12  month safety trial.  

3. CMC

I concur with the conclusions of the quality reviewers regarding the acceptability of the manufacturing of the 
drug product and drug substance.  I concur with their recommendation for approval of NDA 208271 with a 
drug product expiration dating period of 36 months.  A BE study and dissolution testing in four media were 
conducted to bridge between the tablets manufacture for the phase 3 study (  and the to-be-
marketed tablets manufactured with the  method.  The Biopharmaceutics reviewers found 
that these data supported acceptability of the to-be-marketed tablets.  The Office of Facility and Process 
recommended approval for the facilities. The claim for a Categorical Exclusion for the Environmental 
Assessment was granted. There are no outstanding CMC issues.  

4. Nonclinical Pharmacology/Toxicology

I concur with the conclusions reached by the Pharmacology/Toxicology reviewer that there are no 
outstanding pharm/tox issues that preclude approval.  There are no novel excipients in the oral 
formulation, and the reviewers found the specifications for drug-related impurities and for two 
residual solvents in drug substance were in compliance with ICH Q3A (R2) [drug related impurity 
specifications for drug substances for drugs with maximum daily doses not exceeding 2 g/day] and 
ICH Q3C (R5) [acceptance criteria for residual solvents], respectively.  Although an impurity,  

, contained a structural alert for genotoxicity, the genotoxicity studies for 
the impurity were negative for mutagenicity or clastogenicity.  The reviewer concurred with the plan 
to control this impurity consistent with ICH Q3A (R2).  The Pharm/Tox reviewer evaluated the 
impurities identified in the drug product after long-term stability studies and forced degradation.  He 
found the applicant’s proposed control levels acceptable.  An impurity, 

, will be controlled consistent with ICH Q3B (R2).  

No new toxicology studies of methylnaltrexone were submitted in this NDA.  The toxicology studies 
submitted for review in the Relistor SQ formulation NDA included chronic oral dosing toxicity 
studies conducted in rats and dogs.  The Pharm/Tox reviewer summarized the results of these oral 
dosing studies, in light of the human oral exposure with the new oral formulation.  He noted that the 
NOAEL in the 6 month oral toxicity study in rats was 100 mg/kg/day (approximately 13 times the 
proposed clinical dose of 450 mg/day), which was associated with systemic exposures (AUC0-24) of 
552 ng.h/ml in males and 667 ng.h/ml in females.  The proposed dose of oral Relistor to be marketed, 
450 mg, is associated with an AUC0-∞ of 373 ng.h/ml.  In the rat study, at doses of ≥300 mg/kg/day, 
globule leukocyte/eosinophilic inflammation was observed in the intestine, and epithelial 
degeneration and edema were noted in the squamous mucosa of the stomach.  In the 9 month oral 
toxicity study in dogs, a 60 mg/kg/day dose was considered the NOAEL (approximately 8 times the 
proposed clinical dose). 
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the Cmax achieved with IV methylnaltrexone in the tQT study was adequate to cover the exposures 
that are associated and could be associated (based on drug/drug interactions, etc.) with the dose of the 
oral product that will be approved.

Table 5: Exposure comparison between IV doses administered in the previously conducted QT study 
and the proposed oral dose:

0.30 mg/kg
IV infusiona

0.64 mg/kg
IV infusiona

0.15 mg/kg
SC

12 mg SC 450 mg oral 
tablet (TBM)

Cmax (ng/mL) 462 ± 82 1062 ± 258 117 ± 32.7 140 ± 35.6 48.14 ± 41
AUC24 (ng·hr/mL) 335 ± 50 739 ± 139 175 ± 36.6 218 ± 28.3
AUCinf (ng·hr/mL) 340 ± 52 748 ± 142 382.19 (193)
a: PK values were taken from QT study report CSR-71901 to NDA 21964

Dosing in Hepatic Impairment and in Renal Impairment.  To support labeling for Section 8 Use 
in Specific Populations, Section 12.3 Pharmacokinetics and Section 2 Dosage and Administration, the 
applicant submitted a hepatic impairment study that evaluated a single dose administration of the oral 
product.  The applicant relied on the previously conducted renal impairment study conducted with the 
SQ product to support labeling for renal impairment.  

The oral product hepatic impairment study revealed the Cmax was 1.7, 4.8 and 3.8 fold higher in 
subjects with Child-Pugh A, B and C impairment relative to subjects with normal hepatic function.  
The AUCs in Child-Pugh A and normal subjects were similar between groups; however, in Child-
Pugh B and C, the AUCs were 2.5 and 2.2 fold higher than normal subjects.  The reviewers 
concluded the product label should state that no dose adjustment for Child-Pugh A is necessary, as 
the AUC in this group was similar to healthy subjects, and the higher Cmax was not as high as the 
Cmax observed with the approved SQ dose of Relistor.  They agreed with the applicant’s proposal 
that the dose in Child Pugh B and C should be reduced from 450 mg to 150 mg, once daily.  Note that 
the product labeling for the SQ product does not recommend dose adjustment for patients with 
moderate hepatic impairment.  The AUC associated with the oral product is higher than that 
associated with the SQ product.  

In the previously conducted SQ Relistor renal impairment study, the AUC in subjects with mild, 
moderate and severe renal impairment was increased by 30%, 75% and 90%, relative to subjects with 
normal renal function.  The Clinical Pharmacology reviewers recommended the oral product label 
state that the oral dose should be reduced to 150 mg once daily for patients with moderate or severe 
renal impairment.  For mild renal impairment, no dose adjustment was considered necessary.  

6. Clinical Microbiology 

Not applicable.  This product is not intended to be used as an antimicrobial agent.  

7. Clinical/Statistical-Efficacy

Relistor is currently approved for SQ use for treatment of OIC in patients with chronic non-cancer 
pain.  The current NDA proposes an oral formulation for the same indication.  The relative 
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bioavailability data presented in Section 5 Clinical Pharmacology demonstrate that the oral 
formulation at the dose level proposed for marketing has a markedly lower Cmax, but a slightly 
higher AUC than the approved SQ product.  Given the differences in PK, it is important to 
demonstrate that the lower Cmax of the oral product does not render it ineffective, and that the higher 
AUC does not have a negative impact on the safety profile of the product.  The single randomized, 
controlled, double-blind trial submitted to address these issues, Study MNTX3201,  did not include a 
Relistor SQ arm.  The trial evaluated three dose levels of oral Relistor  (150mg, 300 mg and 450 mg) 
vs. placebo.  

As stated earlier in this review, the FDA conveyed its concerns about this trial’s design to the sponsor 
on more than one occasion during the pre-submission phase.  The Division did not concur with the 
primary endpoint (average percentage of dosing days that resulted in rescue free bowel movements 
within 4 hours of dosing during the first four weeks of treatment, Weeks 1-4).  In response to the 
concerns expressed by FDA regarding the appropriateness of the primary endpoint, the applicant had 
changed the endpoint of interest to the FDA from the second key secondary endpoint to the first key 
secondary in the final statistical analysis plan (dated July 26, 2011) prior to database lock and 
unblinding.  The statistical analysis plan’s pre-specified method for dealing with multiplicity required 
that all 3 dose levels tested “win” on the primary endpoint in order for the secondary endpoints to be 
tested.  Furthermore, the trial design did not meet the standards that the Division currently requires 
for establishing efficacy of products intended to treat OIC (a 12-week RCT in which the primary 
endpoint is the proportion of subjects who are weekly responders for at least 9 of the 12 weeks, 
including 3 of the last 4 weeks of the 12-week study period, where a weekly responder is defined as ≥ 
3 RFBMs/week for each week of the study, with an increase of ≥ 1 RFBM/week over baseline).   
However, the review team has taken into consideration the following during their review of this 
NDA:  

1) Relistor SQ formulation has already been approved for the same indication based on a trial 
design that did not align with the Division’s current standard for approval for OIC products;  
2) the Relistor oral formulation trial was completed prior to approval of the Relistor SQ 
formulation for the indication currently being sought for the oral product;
3) the oral formulation is merely a different dosage form of an approved product; and
4) the dose proposed for marketing has an AUC that exceeds the approved subcutaneous 
formulation. The significance of the lower Cmax associated with the oral formulation, in 
terms of efficacy, is uncertain, as it is unknown whether AUC and/or Cmax are/is responsible 
for Relistor’s efficacy in OIC.  

The analysis results for the pre-specified primary endpoint of Study MNTX3201, which FDA does 
not consider appropriate for product labeling, are summarized in the table below.  

Table 6:  Percentage of Dosing Days that Resulted in RFBMs within 4 Hours of Dosing During Wks 1 - 4
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Percentage of Dosing Days that Resulted 
in RFBMs within 4 hours of Dosing During 
Weeks 1-4

Dose MNTX

150 mg 300 mg 450 mg Placebo
Intention-to-Treat Population  (ITT)
n 201 201 200 201
Mean percentage(SD) 21.05 

(20.1116)
24.64 

(21.311)
27.40 

(23.453)
18.18 

(16.995)
Median percentage (min, max) 14.81 

(0.0,96.4)
21.43 

(0.0,92.9)
23.54 

(0.0,100)
14.29 

(0.0,92.9)
LS mean 21.06 24.75 27.37 18.23
LS mean difference (vs. placebo)a 2.83 6.51 9.13 --
95% CI for difference (vs placebo) a -1.21,6.86 2.47,10.55 5.09,13.18 --
Raw p-value (vs. placebo) 0.3076 0.0339 0.0043 --

Source:  Clinical Review, Dr. D. Zand, Table 22.  (Taken from Table 13, MNTX3201 Clinical Study Report)
a From ANCOVA model with treatment as effect and analysis region covariate

The comparison of the lowest (150 mg) dose level evaluated to placebo was not statistically 
significant (delta = 2.8%; p = 0.3076).  The statistical analysis plan specified use of the Hochberg 
multiplicity adjustment, which required that superiority be established for all three Relistor dose 
levels before evaluating the secondary endpoints.  Based on the nonsignificant difference between 
placebo and Relistor 150 mg, the Statistical reviewers raised concerns about the Clinical review 
team’s desire to rely upon the efficacy results of the first key secondary endpoint, which FDA 
considered more appropriate for product labeling, i.e., proportion of subjects who responded to 
Relistor during Weeks 1 to 4, where a responder is defined as ≥3 RFBMs/week, with an increase of 
≥1 RFBM/week over baseline for ≥3 of the first 4 weeks for the treatment period.  (Note that based 
on the eligibility the requirement to have < 3 spontaneous bowel movements per week on average 
(over the 4 consecutive weeks prior to study entry, the responder definition component requiring  ≥1 
RFBM/week over baseline as a component of the responder definition seems to add little to the 
responder definition, as achieving ≥3 RFBMs per week implies that there has to have been an 
increase of at least one RFBM per week.)  The results of the analyses of the key secondary endpoint 
of interest are summarized in the table below.
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Table 7:  Responder Endpoint: Proportion (%) of Subjects with ≥3 RFBMs/week, with an increase of ≥1 
RFBM/week over baseline, for ≥3 Weeks during Weeks 1–4 (ITT Population) Using Worst Case 
Approacha

Proportion of Subjects Responding to Dose MNTX
Study  Weeks 1-4 150 mg 300 mg 450 mg Placebo

n
201 201 200 201

Yes-n (%) 86 (42.8%) 99 (49.3%) 103 (51.5%) 77 (38.3%)
Percentage Difference (vs Placebo) 4.5% 10.9% 13.2%
95% CI for Odds Ratio 0.82, 1.84 1.04, 2.32 1.19, 2.65
Raw p-value (vs. Placebo) 0.3185                  0.0321                  0.0052
Source:  Adapted from Table 14 MNTX3201 CSR
a Worst case approach: missing weeks were classified as nonresponse for that week.

The Statistical reviewer performed independent analyses of the preferred endpoint using the FDA 
preferred statistical test for analyzing binary data with stratification, i.e., Cochran-Mantel-Haenszel, 
instead of the logistic regression analysis used by the applicant, and also found a higher proportion of 
responders in the Relistor 450 mg arm relative to placebo.  The delta was identical (13.2%), and the p 
value was 0.008.  

The reviewers noted that the primary data utilized by the applicant in weeks that were not deemed 
missing (weeks with ≥4 days with data) were “prorated” to address any missing days (1-3).  If a week 
was not considered missing because a patient had reported on at least 4 days, the missing days were 
still utilized by “creating” a total number of bowel movements that did not necessarily reflect the 
actual number of bowel movements recorded.  This was done through a formula in which the 
recorded number of bowel movements in a week was multiplied times 7 days, and that figure was 
divided by the number of days in which data were actually recorded.  This formula has the potential 
to result in a total number of bowel movements per week that exceeds the actual number of recorded 
bowel movements.  To address this issue, the applicant was asked to reanalyze the data without using 
this formula, and only count the recorded bowel movements (no multiplication factor or division).  
The Statistical reviewer independently conducted this analysis as well.  The results were consistent 
with the findings presented using the “prorated” data.  The results of the applicant’s analysis are 
summarized in the table below.

Table 8:  Applicant’s re-analysis of efficacy using observed cases only

As stated earlier in this review, the Division currently recommends that the definition of responder for 
the primary analysis for OIC trials be: “A ≥3 SBMs per week and a change from baseline of ≥1 
SBM per week for at least 9 out of the 12 study weeks and 3 out of the last 4 weeks.  Although the 
primary efficacy analysis for the Relistor trial was evaluated in Weeks 1-4 of the trial, Study 
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Table 10:  Overall Proportion of Patients with ≥ 3 RFBM during the 4-week double blind study 
(endpoint analysis consistent with the analysis used to support the Relistor SQ OIC non-cancer pain 
indication)

Exploratory cross study comparisons reveal a numerically smaller difference between Relistor and 
placebo in the oral product study relative to the SQ product study, 8.7% vs. 20%.  The SQ Relistor 
efficacy table presented in the product label is reproduced below.  

Table 11:  Relistor SQ:  Primary Endpoint by Treatment Group in the mITT Population

Endpoint Treatment N Responder Percent differencea

(2 sided 95% CI) P valueb

Relistor 12 mg 
SQ once daily 150 88

(59%)

Proportion of 
Patients with ≥3 
SBM/week during 
double blind 

Placebo 162 62 (38%)

20%
(10%, 31%) <0.001

CI = confidence interval; mITT = modified intent-to-treat;  
aDifference for active treatment vs. placebo; 
bp-Value for active treatment vs. placebo based on 2-sided Chi-square test. 

The reviewers presented the clinical and statistical issues associated with this application to senior 
leadership from OND and Office of Biostatistics.  Senior leadership supported moving forward with 
approving the oral product and labeling it with the analysis results for the clinically relevant endpoint.  
Although this did not factor into the decisional process for the current application, my review of the 
approval package for the SQ product for the OIC in chronic non-cancer pain indicates that the 
approval and labeling of Relistor SQ was also not based on the protocol’s final primary endpoint.  
The endpoint in the SQ label is the original primary endpoint of the single trial conducted to support 
its approval for the OIC in chronic non-cancer pain.  Prior to data lock, the applicant had changed the 
endpoint, and the original primary endpoint was not included as a primary or key secondary endpoint. 
The analysis presented in the label was requested by the FDA review team during the conduct of the 
SQ NDA review.  Note that for the analysis presented in the SQ product label, the applicant also 
utilized a formula to account for days in which there was no diary entry in the SQ Relistor trial (Study 
3356) in addition to a LOCF method, as described below.  
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The Statistical Analysis Plan for the SQ trial stated: 

“To apply the LOCF method to this endpoint, the data from the last 4 days the subject 
reported diary information from the current given period and the previous periods will 
be used to derive the endpoints if the number of days the subject reported diary 
information is less than 4 in that period.

Therefore, if observed-case of weekly RFBM rate is missing for a DAI, the 
LOCF version of weekly RFBM rate is derived as:

Weekly RFBM rate = (total number of RFBMs reported from the last 4 days the 
subject reported diary information in this or previous periods/4)  7.

For example, if a subject provides the following RFBM data for week 1 and week 2:
Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14
#RFBM reported from the diary report on
that day

0 1 0 2 . 1 . . . . 2 . 1 .

Then for week 1, weekly number of RFBM ={(0+1+0+2+1)/5} 7=5.6 for both  
observed-case and LOCF case.  For week 2, for observed case, weekly number of 
FRBM is missing, and for LOCF version, weekly number of RFBM={(2+1+2+1)/4} 
7=10.5.

LOCF data for proportion of subjects with weekly RFBM rate ≥ 3 and proportion of 
subjects with an increase of at least 1 weekly RFBM from baseline will be derived 
using LOCF data of weekly RFBM rate.”  

 During the review of the SQ application, the FDA reviewers also requested that the applicant conduct 
additional exploratory efficacy analyses.  The following table, reproduced from the CDTL review, 
summarizes the results of the analysis of proportion of subjects with ≥3 RFBMs/week  using observed data 
only in the modified ITT population. (Subjects with <4 BM assessment days in the double blind phase were 
excluded from the analysis.)  The delta between the SQ Relistor 12 mg QD arm and placebo was similar to 
the analysis labeled.   

Table 12: Relistor SQ:  Proportion subjects with > 3 RFBMs/wk (observed data  mITT)1

Treatment n/N Result p-value2

Relistor 12 mg QD 86/142 60.6% < 0.001

Relistor 12 mg QOD 64/138 46.4% 0.199

Placebo 62/159 39.0%
1Subjects with < 4 BM assessment days in the 4 wk db blind phase excluded
2p-value for active treatment vs. placebo was based on 2 -sided Chi-square test
Source: Reviewer's table adapted from Sponsor's table 2b, response to IR letter dated 11-2-11
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The FDA Statistical reviewer for the SQ application also conducted an exploratory analysis of the 
efficacy data using a responder definition of ≥3 RFBM/week with an increase from baseline of ≥1 
RFBM/week for that week, AND meets that definition ¾ weeks of the treatment period.  It is my 
understanding from the review that in his analysis he incorporated the applicant’s method used to 
address missing data for weeks in which <4 days of data were missing:  (Number of RFBMs during 
that week ÷ Number of days with non-missing RFBM assessments during that week) × 7, and if 
there were ≥4 days of missing data in a week, the week was categorized as a nonresponse.   See 
Section 2.1 and Section 3.1.6 of the Statistical Review for NDA 21964/S010. The results are 
summarized in the table below.  The delta between the SQ Relistor 12 mg QD and placebo arms was 
consistent with the other analyses.  

Table 13    Relistor SQ: Percentage of Subjects with overall responder response by treatment groups using mITT 
population (Table 3.1.6.1 from Statistical Review for NDA 21964/S10)

Endpoint Treatment N n (%)
Differencea

(2-sided 95% CI) P-valueb

Overall
Responder

MOA-728 12 mg QD

MOA-728 12 mg QOD

150

148

70 (46.7%)

44 (29.7%)

0.189 (0.083, 0.29)

0.019 (-0.08, 0.12)

< 0.001

0.70
Placebo 162 45 (27.8%)

CI = confidence interval; mITT = modified intent-to-treat; QD = once daily; QOD = once every other day;
a. Difference for active treatment vs placebo;

b. p-Value for active treatment vs placebo based on 2-sided Chi-square test.

Summary.  The study results for the pre-specified primary analysis of Study MNTX3201 were 
highly statistically significant for the oral 450 mg dose; however,  the primary endpoint (average 
percentage of dosing days that resulted in rescue free bowel movements within 4 hours of dosing 
during the first four weeks of treatment, Weeks 1-4) was not considered clinically relevant for 
labeling because it focuses only on bowel movements that occur within 4 hours of taking a dose and 
presents the data as percentage of days over a month.  Constipation is defined as not having a bowel 
movement at any time during a 24 hour period more than 3 days of a week; the definition focuses on 
a specific threshold number of days in a specific time interval, i.e. week.  The study results for the 
applicant’s pre-specified primary analysis indicate that the median percentage of days in Weeks 1-4 
with a rescue free bowel movement within 4 hours of taking a dose was 23.5% on the Relistor 450 
mg arm and 14.3% on the placebo arm.  That proportion of days applied to a single week would be 
1.6 days in the Relistor arm and 1 day in the control arm.  By excluding the remaining 20 hours in a 
day from the analysis, the results of the analysis using this responder definition indicate responders in 
both arms still met the definition of constipation (less than 3 bowel movement per week).  When the 
means are used (27.4% vs. 18.2%) and applied to a 7 day week, the number of days with a RFBM per 
week within 4 hours of dosing is slightly higher (1.9 days vs. 1.2), but still meet the definition of 
constipation.  

The key secondary responder endpoint is the most clinically relevant for this indication and is 
acceptable for labeling despite falling short of the Division’s current standards for OIC applications 
(minimum primary efficacy analysis period of 12 weeks), because this is merely the oral dosage form 
of the Relistor SQ formulation, which was previously approved based on a 4-week endpoint.  As 
summarized by the CDTL, the Statistical reviewers were very clear that the review team should be 
cautious in relying on the secondary endpoint analysis, given that the applicant’s pre-specified 
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multiplicity procedures technically precluded moving past the primary analysis (given failure of the 
lowest dose level tested to establish superiority vs. placebo).  However, after a number of discussions 
with senior OND and OB management, it was ultimately decided that the secondary responder 
endpoint, which was the most clinically meaningful, should be the endpoint considered for 
determining efficacy and labeling.  The team noted that the exploratory analyses of efficacy in Weeks 
5-12 of oral Relistor trial, Study MNTX3201, further support a treatment effect relative to placebo in 
subsequent weeks.  Cross study comparisons suggest that the treatment effect associated with oral 
product is somewhat less than the SQ product; however, the cross study comparisons of safety 
suggest that the oral formulation may have a numerically lower adverse event rate of in some events 
(e.g., abdominal pain, hyperhidrosis, hotflushes, nausea) relative to the SQ formulation and should be 
better tolerated in terms of not requiring an injection.  I concur with the CDTL’s conclusion, “In total, 
the data supported the effectiveness of methylnaltrexone bromide oral tablets 450 mg for OIC in 
CNCP.”

8. Safety

The new proposed oral dosage form of Relistor has a much lower Cmax than the SQ dosage form, but 
the 450 mg dose proposed for marketing is associated with a slightly higher AUC.  The lower Cmax 
might be expected to result in a better safety profile; however, the higher AUC may offset any 
anticipated improvement related to the differences in Cmax.  The applicant submitted the safety data 
from a single, randomized, controlled phase 3 trial of 12 weeks duration, in addition to safety data 
from phase 1 and placebo controlled phase 2 trials, to support the safety of the new dosage form.  The 
phase 3 trial did not include a head to head comparison of the oral and SQ dosage forms.  The 
following table, reproduced from the CDTL review, summarizes the number of subjects with various 
lengths of exposure to the oral formulation in these trials.  At the 450 mg dose level, 129 patients 
were exposed for durations ranging between 57 and 84 days.  Twenty-eight additional patients were 
exposed for greater than 84 days.  Although this is a limited safety database relative to the overall US 
population with OIC with chronic non-cancer pain, and the controlled safety evaluation did not 
extend for a full 12 months, the review team considered the size acceptable in light of the prior 
approval of the SQ formulation for the same indication.  
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Table 14:  Extent of Exposure to Oral Relistor:  Oral Placebo-Controlled OIC Pool
Parameter MNTX

< 300 mg
(N=327)

MNTX
300 mg
(N=280)

MNTX
450 mg
(N=385)

MNTX
> 450 mg

(N=65)
All MNTX 
(N=1057)

Placebo
(N=344)

Duration of Drug Exposure
(days)

Mean (SD) 54.6 (28.8) 57.9 (28.5) 43.6 (33.9) 27.0 (6.3) 49.8 (31.0) 47.9 (31.4)

Median (min, max) 55.0 (1, 94) 79.5 (1, 91) 30.0 (1, 99) 28.0 (1, 36) 34.0 (1, 99) 31.0 (1, 91)

Duration of Drug Exposure by 
Category, n(%)

≤1 day 5 (1.5) 4 (1.4) 82 (21.3) 1 (1.5) 92 (8.7) 37 (10.8)

>1 day - 7 days 6 (1.8) 6 (2.1) 9 (2.3) 1 (1.5) 22 (2.1) 7 (2.0)

>7 day - 14 days 8 (2.4) 10 (3.6) 14 (3.6) 2 (3.1) 34 (3.2) 13 (3.8)

>14 day - 28 days 61 (18.7) 48 (17.1) 53 (13.8) 32 (49.2) 194 (18.4) 75 (21.8)

>28 days - 56 days 84 (25.7) 56 (20.0) 70 (18.2) 29 (44.6) 239 (22.6) 65 (18.9)

>56 days - 84 days 134 (41.0) 121 (43.2) 129 (33.5) 0 384 (36.3) 128 (37.2)

>84 days 29 (8.9) 35 (12.5) 28 (7.3) 0 92 (8.7) 19 (5.5)
Source:  Table 19, ISS

The major safety concerns raised during the review of the Relistor SQ application related to CV 
safety questions associated with the PAMORA class (see Section 2 Background above). The SQ 
Relistor OIC phase 3 trial had a placebo control arm for only 4 weeks; the 48- week open label 
extension was uncontrolled, and there were 7 investigator reports of CV events or death during that 
uncontrolled period.  Relistor SQ formulation was ultimately approved, after an AC meeting, with a 
required post-marketing observational study intended to detect a signal CV events.  Episodes of 
severe abdominal pain, diarrhea, diaphoresis, piloerection were found in the safety database of the SQ 
Relistor NDA for OIC in the setting of chronic non-cancer pain.  These symptoms/signs can be 
manifestations of opioid withdrawal. These were identified as adverse reactions to assess in the oral 
product’s safety database.  It should be noted that although the phase 3 trial for the oral Relistor 
product included a control arm for the full 3 months of the trial, the dosing regimen after the first 4 
weeks changed from daily dosing to prn dosing, which might have impacted the safety profile.  
However, the major trial submitted to support the SQ product NDA included an every other day 
(QOD) administration arm, and that arm’s safety profile was associated with more adverse events 
than the daily dosing arm, which the reviewers hypothesized might be related to opioid withdrawal in 
the QOD arm.  Furthermore, during the open label safety extension, SQ dosing was changed to a 
PRN basis.  

The following table, reproduced from the CDTL review, summarizes the treatment emergent adverse 
events, SAEs and deaths observed in the overall placebo controlled oral Relistor safety data base.  
There is no obvious dose related increase in overall TEAEs, TEAEs considered treatment related, or 
TEAEs graded as severe, up to the dose level proposed for marketing, i.e., 450 mg.  However, there 
was a numerically higher proportion of TEAEs graded severe and SAEs in patients exposed to doses 
that exceed 450 mg.  There was a numerically lower discontinuation for TEAE rate in patients 
exposed to doses <300 mg.  The only death, a sudden death presumably CV in nature, occurred in a 
patient treated with the 450 mg dose level.  The patient was a 56 year old male who was found 
deceased at home on Day 20.  He had told a family member the day prior that he was not feeling well.  

Reference ID: 3961144



23

Although no autopsy was performed, the coroner’s report indicated the death was from natural causes 
due to atherosclerotic cardiovascular disease.  

Table 15:  Summary of TEAEs, SAEs and Treatment Discontinuation for TEAEs by dose level in the 
overall oral placebo-controlled OIC Safety Data Pool

Parameter 
MNTX

< 300 mg 
(N=327)

n (%)

MNTX
300 mg 
(N=280)

n (%)

MNTX
450 mg 
(N=385)

n (%)

MNTX
> 450 mg
(N =65)
n (%)

All MNTX

 (N=1057)
n (%)

Placebo 

(N=344)
n (%)

Number (%) of Subjects with
TEAEs 168 (51.4) 159 (56.8) 194 (50.4) 34 (52.3) 555 (52.5) 183 

(53.2)
Related TEAEs 49 (15.0) 65 (23.2) 88 (22.9) 9 (13.8) 211 (20.0) 68 (19.8)
Severe TEAEs 23 (7.0) 20 (7.1) 29 (7.5) 8 (12.3) 80 (7.6) 23 (6.7)
Deaths 0 0 1 (0.3) 0 1 (< 0.1) 0
SAEs 6 (1.8) 6 (2.1) 8 (2.1) 5 (7.7) 25 (2.4) 8 (2.3)
Related SAEs 0 0 0 1 (1.5) 1 (< 0.1) 0
TEAEs leading to 
permanent 
discontinuation of 
study drug 

4 (1.2) 10 (3.6) 12 (3.1) 3 (4.6) 29 (2.7) 11 (3.2)

Source:  Table 22 Integrated Safety Summary (ISS)
Note: The number of MNTX subjects who discontinued due to an AE is different in the disposition table (ST8.1; 28 subjects) and the AE 
tables (ST8.5.1.1 and ST8.5.2.2; 29 subjects). Subject 2201-008-0321 discontinued due to lack of efficacy, with an ongoing TEAE of 
increased constipation which was also considered a TEAE leading to discontinuation. For the disposition table this subject was only 
counted once with the primary cause of discontinuation, which was attributed to lack of efficacy. 
Abbreviations: AE = adverse event; MNTX = methylnaltrexone; OIC = opioid-induced constipation; SAE = serious adverse event; and 
TEAE = treatment-emergent AE.

The following table, reproduced from the CDTL review, summarizes the most common adverse 
reactions reported at the oral 450 mg dose level that exceed the placebo arm rate, in Study 
MNTX3201.  To support exploration of comparative safety between the oral and SQ Relistor 
formulations (through cross study comparisons), the adverse reactions from the major randomized, 
controlled trial that supported SQ Relistor’s  approval for the same indication (Study MMTX3356) 
are also included in this table.  Note that the oral data are split into a presentation limited to the first 4 
weeks on study and into a presentation of the full 12 weeks on study.  The SQ Relistor study was only 
controlled for the first 4 weeks.  
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Table 16: Adverse reactions that occurred in ≥2% of subjects and more frequently in the MNTX 
Treatment Group Than the Placebo Group in SQ MNTX 3356 and in Oral MNTX Study 3201

SC MNTX 
Study 3356

Oral MNTX
Study  3201

Preferred term

SC MNTX
12 mg QD

4 wks
N = 150
N(%)

SC Placebo
4 wks

N = 162
N(%)

Oral MNTX
450 mg

QD – 4 wks
N = 200
N(%)

Oral placebo
4 wks

N =201
N(%)

Oral MNTX
450 mg

QD – 12 wks
N = 200
N(%)

Oral Placebo
12 wks
N = 200
N(%)

Abdominal Pain 31(20.7) 10(6.2) 18(9.0) 12(6.0) 21(10.5) 17(8.5)
Nausea 13(8.7) 10(6.2) 9(4.5) 11(5.5) 12(6.0) 18(9.0)
Diarrhea 9(6.0) 6(3.7) 9(4.5) 4(2.0) 16(8.0) 7(3.5)
Hyperhidrosis 9(6.0) 2(1.2) 5(2.5) 2(1.0) 6(3.0) 9(2.0)
Headache 6(4.0) 4(2.5) 8(4.0) 4(2.0) 9(4.5) 8(4.0)
Hot Flush 4(2.7) 3(1.9) 2(1.0) 2(1.0) 2(1.0) 4(2.0)
Abdominal 
Distention

1(0.7) 1(0.6) 7(3.5) 4(2.0) 7(3.5) 6(3.0)

Vomiting 1(0.7) 8(4.9) 6(3.0) 3(1.5) 7(3.5) 9(4.5)
Rhinorrhea 2(2.3) 2(1.2) 4(2.0) 1(0.5) 3(1.5) 3(1.5)
Anxiety 3(2.0) 3(1.9) 3(1.5) 1(0.5) 7(3.5) 3(1.5)
Blood creatine 
phosphokinase 
increased

0 0 2(1.0) 0 4(2.0) 1(0.5)

Source:  Table 25 MNTX3201 Clinical Study Report
SC MNTX Study 3365 – double blind, placebo controlled period – 4 weeks
Oral MNTX Study 3201 – double-blind, placebo controlled periods – 12 weeks total, including 4 weeks QD 

plus 8 weeks PRN dosing

The oral Relistor adverse reaction table data that will appear in Section 6 of the label is not identical 
to the table above.  The information in the label will be limited to the controlled data from the first 4 
weeks of the trial and to reactions that occurred in at least 2% of patients and at an incidence greater 
than placebo.  The abdominal pain rates for the oral Relistor product reported in the label are higher 
than in the table above, given that the Clinical reviewer combined the terms “abdominal pain”, “upper 
abdominal pain”, “lower abdominal pain”, “abdominal discomfort” and “abdominal tenderness” to 
calculate the rates reported in the label: 14% for Relistor vs. 10% for placebo.  The label will also 
include muscle spasms (2% for Relistor vs. 1% for placebo) and chills (2% for Relistor and 0% for 
placebo).  The latter reactions were added upon review of information the applicant submitted in 
response to information requests during the review cycle.  The adverse reaction table that will appear 
in the product label is shown below:

Table 17: Adverse Reaction Table for Product Labeling

Table 4: Adverse Reactions* in 4-Week Double-Blind, Placebo-Controlled Period of 
Clinical Study of RELISTOR Tablets in Adult Patients with OIC and Chronic Non- 

Cancer Pain (Study 1)

Adverse Reaction RELISTOR Tablets
n = 200

Placebo
n = 201

Abdominal Pain ** 14% 10%

Diarrhea 5% 2%

Headache 4% 3%
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Table 4: Adverse Reactions* in 4-Week Double-Blind, Placebo-Controlled Period of 
Clinical Study of RELISTOR Tablets in Adult Patients with OIC and Chronic Non- 

Cancer Pain (Study 1)

Adverse Reaction RELISTOR Tablets
n = 200

Placebo
n = 201

Abdominal Distention 4% 2%

Vomiting 3% 2%

Hyperhidrosis 3% 1%

Anxiety 2% 1%

Muscle Spasms 2% 1%

Rhinorrhea 2% 1%

Chills 2% 0%
* Adverse reactions occurring in at least 2% of patients receiving RELISTOR tablets

450 mg once daily and at an incidence greater than placebo.

**Includes: abdominal pain, upper abdominal pain, lower abdominal pain, abdominal discomfort 
and abdominal tenderness

Comparison of the placebo groups from the oral and SQ trials reveals the adverse reaction 
background rates (placebo arms) in the trial populations were very similar, with the exception of 
vomiting, for which the rate was higher in the SQ trial: 4.9% in the SQ study vs. 1.5% in the oral 
study. Cross study comparison suggest there may be a safety advantage associated with oral Relistor, 
relative to SQ Relistor, in terms of some AEs. In the first 4 weeks on study, comparisons between the 
SQ and oral Relistor arms reveal a higher rate of nausea in the SQ study (8.7% vs. 4.5%), higher SQ 
rate of hyperhidrosis (6% vs. 2.5%), a numerically higher SQ rate of diarrhea (6% vs 4.5%) and 
somewhat higher hot flush rate (2.7% vs 1%).  As mentioned above, the Clinical reviewer found that 
the rate of abdominal pain in the oral Relistor trial was higher than reported by the applicant in the 
table above; however the rate was still numerically lower than that reported in the SQ trial.  There 
was a numerically higher rate of abdominal distension reported with oral Relistor than in the SQ 
study (3.5% vs. 0.7%); however, the placebo arm rate in the oral study for this reaction was also 
higher than in the SQ study (2% vs. 0.6%).  Despite the higher reports of nausea with the SQ 
formulation, there was a numerically higher rate of vomiting reported in the oral Relistor group than 
in the SQ group (3% vs. 0.7%).  

Comparison of the oral adverse reaction rates in the first 4 weeks vs. the overall 12 weeks of the oral 
Relistor trial, Study 3201, reveals that most of the rates remained stable, with the exception of a 
numeric increase in diarrhea from 4.5% to 8 %.  There was also a slight numeric increase in nausea 
(4.5% to 6%); however, the rate of vomiting was relatively stable (3.0% vs. 3.5%).  

The lower rate of abdominal pain associated with oral Relistor, relative to SQ Relistor in the table 
above, which was presented in the Clinical Study report, is striking in the first 4 weeks of the oral 
study (Study 3201).  However, the reviewers were less impressed that there was a better GI safety 
profile associated with the oral formulation than the SQ formulation, when diarrhea (the rate over the 
full 12 weeks of the oral study), vomiting and abdominal distension are factored in.  Furthermore, as 
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noted above, when the Clinical Reviewer combined the abdominal pain terms, the rate of abdominal 
pain associated with oral Relistor increased to 14%, which is still lower than that observed in the SQ 
trials, but a numerically smaller incremental difference.  The primary reviewer expressed concern that 
the PK trial (Study MNOC1111) conducted to evaluate the clinical trial tablet formulation (  

 vs. the to-be-marketed formulation (  revealed a numerically higher 
rate of GI related adverse events (7 patients with 12 GI events vs. 2 patients with 4 events) with the 
to-be marketed formulation relative to the clinical trial formulation. This was an open-label single 
dose trial in 138 patients with OIC who responded to SC Relistor.   These safety data were discussed 
in team meetings and no definitive conclusions could be drawn given the small sample size (37 per 
arm), the similar PK between the formulations, and the lack of obvious qualitative properties of the 
to-be-marketed formulation that would be expected to cause a direct adverse impact on the GI tract.  

As stated in Section 5 Clinical Pharmacology, the product label currently states that Relistor is 
associated with a 26% higher AUC in elderly subjects (mean age studied 72 years) relative to 
younger subjects.  The oral Relistor product is associated with 23% higher AUC than SQ Relistor.  
The relative safety of oral Relistor between patients ≥65 years of age and those younger was explored 
in this supplement, as summarized in the table below, which is reproduced from the Clinical Review.  
The only common adverse reaction that appeared to occur at a higher rate in patients ≥65 years of age 
than in younger patients was diarrhea; however, the number of patients in the older subgroup was 
quite small (approximately 35 patients).  
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Table 18:  TEAEs with Incidence ≥5% by Age:  Oral Placebo-Controlled OIC Pool
System Organ Class

Preferred Term

MNTX
< 300 
mg 

(N=327) 
n (%)

MNTX
300 mg
(N=280)

n (%)

MNTX
450 mg 
(N=385
) n (%)

MNTX
> 450 
mg

(N=65)
n (%)

All MNTX 
(N=1057) 

n (%)

Placebo 
(N=344) 

n (%)

Subjects with TEAEs,
< 65 years, n n=301 n=245 n=353 n=6 n=961 n=304

153 (50.8) 140 (57.1) 177 (50.1) 34 (54.8) 504 (52.4) 165 (54.3)
≥ 65 years, n n=26 n=3 n=32 n= n=9 n=40

15 (57.7) 19 (54.3) 17 (53.1) 0 51 (53.1) 18 (45.0)
Gastrointestinal 

Abdominal pain
< 65 years 16 (5.3) 15 (6.1) 28 (7.9) 3 (4.8) 62 (6.5) 17 (5.6)
≥ 65 years 1 (3.8) 3 (8.6) 2 (6.3) 0 6 (6.3) 3 (7.5)

Nausea
< 65 years 22 (7.3) 17 (6.9) 19 (5.4) 3 (4.8) 61 (6.3) 22 (7.2)
≥ 65 years 1 (3.8) 4 (11.4) 2 (6.3) 0 7 (7.3) 1 (2.5)

Diarrhea
< 65 years 10 (3.3) 10 (4.1) 16 (4.5) 3 (4.8) 39 (4.1) 10 (3.3)
≥ 65 years 0 5 (14.3) 5 (15.6) 0 10 (10.4) 0

Flatulence
< 65 years 11 (3.7) 8 (3.3) 13 (3.7) 0 32 (3.3) 12 (3.9)
≥ 65 years 2 (7.7) 4 (11.4) 1 (3.1) 0 7 (7.3) 1 (2.5)

Infections and 
Urinary tract infection

< 65 years 7 (2.3) 7 (2.9) 8 (2.3) 3 (4.8) 25 (2.5) 8 (2.6)
≥ 65 years 3 (11.5) 2 (5.7) 0 0 5 (5.2) 1 (2.5)

Source:  Integrated Summary of Safety Table 57

The analysis of safety by age group from the Clinical review of the Relistor SQ supplement (sNDA 
21964) for OIC in chronic non-cancer pain was evaluated for evidence of increased risk of diarrhea 
associated with the older age group.  The table from that review is reproduced below.  The rate of 
diarrhea and orthostatic hypotension was higher in the patients ≥75 years of age; however, the 
number of patients in this subgroup was quite small, i.e., 3.  
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Table 19: SQ RELISTOR (sNDA21964): Treatment-emergent AEs with overall incidence > 5% by Age 
in study 2101 and 4 week double blind phase of study 3356

System Organ Class 
Preferred Term Age 

Group

MNTX 12 mg
QD

(N =168)

MNTX 12 mg
QOD (N 
=148)

MNTX 12 mg
QD/QOD 
(N = 316)

Placebo
(N = 177)

Open label
Period

All Combined
MNTX (N 
=1295)

Number (%) of Patients with
at least one TEAE
< 40 years, n 30 29 59 26 178
n (%) 18 (60.0) 14 (48.3) 32 (54.2) 6 (23.1) 123 (69.1)
≥40-64 years, n 122 107 229 130 972
n (%) 56 (45.9) 49 (45.8) 105 (45.9) 51 (39.2) 719 (74)
≥ 65-74 years, n 13 12 25 16 121
n (%) 6 (46.2) 6 (50.0) 12 (48.0) 9 (56.3) 90 (74.4)
≥75 years, n 3 0 3 5 24
n (%) 2 (66.7) 0 2 (66.7) 1 (20.0) 18 (75)

Gastrointestinal Disorders

Abdominal pain n (%) n (%) n (%) n (%)
< 40 years 9 (30.0) 6 (20.7) 15 (25.4) 0

≥40-64 years 21 (17.2) 15 (14.0) 36 (15.7) 6 (4.6)
≥65-74 years 0 3 (25.0) 3 (12.0) 0

≥75 years 0 0 0 0
Nausea

< 40 years 3 (10.0) 4 (13.8) 7 (11.9) 1 (3.8)
≥ 40-64 years 10 (8.2) 14 (13.1) 24 (10.5) 10 (7.7)
≥ 65-74 years 1 (7.7) 0 1 (4.0) 0

≥ 75 years 0 0 0 0
Diarrhea

< 40 years 1 (3.3) 5 (17.2) 6 (10.2) 2 (7.7)
≥ 40-64 years 8 (6.6) 11 (10.3) 19 (8.3) 1 (0.8)

≥ 65-74 years 0 1 (8.3) 1 (4.0) 2 (12.5)
≥ 75 years 1 (33.3) 0 1 (33.3) 1 (20.0)
Vomiting
< 40 years 0 5 (17.2) 5 (8.5) 3 (11.5)

≥ 40-64 years 1 (0.8) 7 (6.5) 8 (3.5) 5 (3.8)
≥ 65-74 years 0 0 0 0

≥ 75 years 0 0 0 0
Upper abdominal pain

< 40 years 0 2 (6.9) 2 (3.4) 3 (11.5)
≥ 40-64 years 2 (1.6) 6 (5.6) 8 (3.5) 1 (0.8)
≥ 65-74 years 0 0 0 1 (6.3)

≥ 75 years 0 0 0 0
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System Organ Class 
Preferred Term Age 

Group

MNTX 12 mg
QD

(N =168)

MNTX 12 mg
QOD (N 
=148)

MNTX 12 mg
QD/QOD 
(N = 316)

Placebo
(N = 177)

Open label
Period

All Combined
MNTX (N 
=1295)

Flatulence
< 40 years 1 (3.3) 0 1 (1.7) 0

≥ 40-64 years 5 (4.1) 0 5 (2.2) 4 (3.1)
≥ 65-74 years 1 (7.7) 0 1 (4.0) 2 (12.5)

≥ 75 years 0 0 0 0
Skin and Subcutaneous

Tissue Disorders
Hyperhidrosis

< 40 years 3 (10.0) 3 (10.3) 6 (10.2) 0
≥ 40-64 years 6 (4.9) 5 (4.7) 11 (4.8) 2 (1.5)
≥ 65-74 years 0 1 (8.3) 1 (4) 0

≥ 75 years 0 0 0 0
Vascular disorders

Orthostatic hypotension
< 40 years 1 (3.3) 0 1 (1.7) 0

≥ 40-64 years 1 (0.8) 1 (0.9%) 2 (0.9) 1 (0.8)
≥ 65-74 years 1 (7.7) 0 1 (4) 1 (6.3)

≥ 75 years 1 (33.3) 0 1 (33.3) 0
Psychiatric disorders

Anxiety
< 40 years 2 (6.7) 2 (6.9) 4 (6.8) 1 (3.8)

≥ 40-64 years 0 1 (0.9) 1 (0.4) 2 (1.5)
≥ 65-74 years 0 0 0 0

≥ 75 years 0 0 0 0
Note: This table includes only those system organ classes (SOCs) or preferred terms (PTs) reported by at least 
5%
of the patients in any age group.
Note: AEs with an onset on or after the date of first dose of study medication and prior to 14 days 
after the date of last dose of study medication were classified as treatment-emergent.
Note: A patient that reported an event coding to the same SOC or PT on more than one occasion was 
only counted one time for that SOC and PT using the event with maximum severity.
Note: xx (xx.x%) is the number and percentage of patients that reported the event. 

The reviewers determined that the observation of increased diarrhea in elderly patients should 
be included in Section 8.5 Geriatric Use.  The label was revised to state:
  

8.5 Geriatric Use

Of the total number of patients in clinical studies of RELISTOR tablets, a 
total of 136 patients (10%) were aged 65 years and older, while 23 (2%) 
were aged 75 and older. In clinical studies of RELISTOR tablets, no 
overall differences in effectiveness were observed. Adverse reactions 
were similar; however, there was a higher incidence of diarrhea in elderly 
patients.
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Of the total number of patients in clinical studies of RELISTOR injection, 
a total of 226 (28%) were aged 65 years and older, while 108 (13%) were 
aged 75 years and older. In clinical studies of RELISTOR injection, no 
overall differences in safety or effectiveness were observed between 
elderly patients and younger patients.
Based on pharmacokinetic data, and safety and efficacy data from 
controlled clinical trials, no dosage adjustment based on age is 
recommended. Monitor elderly patients for adverse reactions.

In the context of the safety issues identified during the review of the SQ Relistor formulation, 
the clinical reviewers carefully evaluated adverse reactions related to the cardiovascular 
system and reactions potentially attributable to withdrawal.  No CV signal was identified in the 
safety database submitted in support of this application.  Although the patient was not on 
concomitant medications that would suggest he had known underlying cardiovascular disease, 
the single sudden death on the Relistor 450 mg arm was likely secondary to CV causes.  It is 
impossible to conclude that a single death in this trial represents a signal of increased CV risk 
associated with Relistor.  The reviewers evaluated the narrative and available adverse reaction 
reports for this patient and found no evidence that the patient had reported symptoms 
suggesting of withdrawal symptoms.  The only report was from a family member who said the 
patient reported not feeling well the day prior to his death.  

The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) was consulted to 
evaluate the trial data obtained from the questionnaires utilized to assess for opioid withdrawal 
symptoms or for changes in analgesia control.  DAAAP concluded that the trial was not 
adequately designed to fully evaluate subjects for presence of opioid withdrawal symptoms; 
however, despite the trial’s limitations, there were cases identified that suggested a risk for 
opioid withdrawal associated with oral Relistor.  The DAAAP reviewers did not conclude that 
this risk was higher than had been observed in its review of the SQ Relistor application.  They 
did not identify any clinically important changes in pain scores or an increase in daily opioid 
analgesic use in the trial.  

Summary.  The Clinical Reviewers concluded that the safety of oral Relistor is comparable to 
the approved SQ Relistor product.  I concur with their conclusion.  Information regarding the 
observed higher proportion of patients who experienced AEs of diarrhea among the elderly 
relative to patients <65 years of age will be included in the Geriatric Use section of the product 
label.  This NDA will be subject to the same PMR study that was a condition of approval for 
the Relistor SQ supplemental NDA for the same indication.  The approval letter for the current 
NDA will state:

We have determined that an analysis of spontaneous postmarketing adverse events 
reported under subsection 505(k)(1) of the FDCA will not be sufficient to identify an 
unexpected serious risk of major adverse cardiovascular events.

Furthermore, the new pharmacovigilance system that FDA is required to establish 
under section 505(k)(3) of the FDCA will not be sufficient to assess this serious risk.
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Therefore, based on appropriate scientific data, FDA has determined that you are 
required to conduct the following:

3046 – 1:  A post-marketing, observational epidemiologic study comparing oral 
RELISTOR (methylnaltrexone bromide) to other treatments of opioid induced 
constipation in patients with chronic non-cancer pain.  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.  Specify concise case definitions and validation algorithms for the 
primary and secondary outcomes.  Justify the choice of appropriate comparator 
population(s) and estimated background rate(s) relative to oral RELISTOR 
(methylnaltrexone bromide)-exposed patients; clearly define the primary comparator 
population for the primary objective.  Design the study around a testable hypothesis to 
assess, with sufficient sample size and power, MACE risk among oral RELISTOR 
(methylnaltrexone bromide) users relative to comparator(s) considering important 
potential confounders including lifestyle risk factors and over the counter (OTC) 
medications with potential for cardiovascular effects, with a pre-specified statistical 
analysis method.  For the oral RELISTOR (methylnaltrexone bromide)-exposed and 
comparator(s), clearly define the new user clean period, including any exclusion and 
inclusion criteria.  Ensure an adequate number of patients with at least 12 months of 
oral RELISTOR (methylnaltrexone bromide) exposure at the end of the study.

9. Advisory Committee Meeting  

There was no Advisory Committee meeting for this application. There were no decisional 
issues that required input from an Advisory Committee.

10. Pediatrics

The Applicant submitted a request for a waiver in pediatric patients 0 through 17 years due to 
the low number of pediatric patients with chronic opioid use for non-cancer indications, and 
therefore, few patients with OIC associated with chronic opioid use.  The Division of Pediatric 
and Maternal Health consultant stated in his review, “a full waiver is consistent with other 
recent pediatric plans for treatment of OIC in patients with chronic non-cancer pain including 
naloxegol (Approval Letter, NDA 204,760, September 16, 2014) and advice given in a recent 
DPMH review for naldemedine (another PAMORA under development for treatment of OIC-
associated constipation; DPMH review, IND 107475, September 18, 2015). 

The Applicant’s full waiver request was granted by the Pediatric Review Committee (PeRC) 
on February 17, 2016.
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11. Other Relevant Regulatory Issues

Office of Scientific Investigations
As stated in the CDTL review:

“Five clinical sites were selected for inspection, based on high enrollment rates, high 
number of INDs, and/or history of complaints. Four sites were classified as NAI (no 
action indicated) and one site was classified as VAI (voluntary action indicated). 

The Clinical reviewer noted in her review that Clinical Site 025 was issued a VAI for 
randomizing a patient to placebo who should have been excluded due to use of laxative 
within the 72 hours after a bowel movement. This was noted in the NDA as a protocol 
violation and the clinical investigator adequately responded to the inspection findings.  
This violation is considered minor and would not be expected to affect data integrity.  
OSI determined that the data generated by this site was acceptable for use.”

Financial Disclosure:  
As stated in the Clinical Review:

“The applicant provided a single signed copy of FDA Form 3454 with a full list of 
investigator names from studies MNTX3201 and MNOC1111.  This certified that they 
have not entered into any financial arrangement with their clinical investigators, 
whereby the value of compensation to the investigator could be affected by the 
outcome of the study as defined in 21 CFR 54.2(a).  No FDA Form 3455s were 
provided, as no investigators reported financial arrangements.”

12. Labeling

I concur with the Office of Medication Error Prevention and Risk Management’s 
determination that the proposed proprietary name is acceptable.  

See Section 5 Clinical Pharmacology regarding labeling decisions related to recommendations 
for dose adjustment in the settings of hepatic impairment and renal impairment.  

The Maternal Health Team’s recommendations for revisions of Sections 8.1 Pregnancy and 
Section 8.2 Lactation to update the label to comply with the PLLR were incorporated, as were 
the Team’s recommendations to include a review of the information presented in Sections 8.1 
and 8.2 in Section 17 Patient Counseling Information.

The DMEPA reviewers evaluated the introduction of the new oral dosage form and its 
presentation in the label (which is shared with the SQ Relistor product).  They concluded that 
the prescribing information, carton labeling and container labels are acceptable from a 
medication error perspective.  
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Reviewers from DMPP and OPDP evaluated the Medication Guide and Instructions for Use.  
Their recommended revisions were incorporated. The OPDP reviewers also evaluated the 
package insert. Their recommendations were addressed during labeling negotiations.  

See the CDTL review for detailed description of results of labeling deliberations during the 
course of review of this application.  

13. Decision/Action/Risk Benefit Assessment

 Regulatory Action  - approval (for treatment of opioid-induced constipation in adult 
patients with chronic non-cancer pain)

 Risk Benefit Assessment  - The fact that Relistor has already been approved in a 
subcutaneous (SQ) formulation for the same indication was key to the decision to 
approve this NDA.  While the data supporting efficacy hinged on a pre-specified key 
secondary endpoint that technically could not be viewed as statistically persuasive, 
given the applicant’s pre-specified plan for multiplicity adjustment, the SQ formulation 
of the product has already been approved for the same indication and the secondary 
endpoint was the endpoint of interest to the FDA, as documented in meeting minutes 
during product development.  The only reason that this endpoint was not deemed 
evaluable based on the pre-specified multiplicity adjustment was that the primary 
analysis had failed to establish efficacy at the lowest of three dose levels tested.  
Furthermore, the relative bioavailability study comparing the SQ and oral 450 mg dose 
revealed that the AUC of the oral dose was higher than the SQ dose, while the Cmax is 
lower.  It is unknown whether the PAMORA effects that produce efficacy in OIC are 
limited to AUC vs. Cmax; however, the single randomized, placebo controlled trial 
submitted to support approval of the oral Relistor product indicates that patients with 
OIC who took the oral product had more bowel movements than patients who took 
placebo, and the proportion of patients in Relistor arm who no longer met the definition 
of constipation exceeded that on the placebo arm.  Furthermore, cross study 
comparisons suggest that in some respects (e.g., abdominal pain and hyperhidrosis), the 
oral formulation may be better tolerated than the SQ product.  Despite that higher 
AUC, there was not clear evidence of reduced tolerability with the oral product than 
the SQ product, with the exception of numerically higher proportion of vomiting 
associated with the oral product.  The rate of vomiting is less than 4%, which seems 
acceptable given that patients who find that they cannot tolerate oral Relistor due to 
nausea/vomiting, can easily stop taking the medication.  There was no evidence 
identified in the review of this application that the somewhat increased AUC associated 
with the oral formulation was associated with increased withdrawal symptoms relative 
to the SQ formulation (which has a much higher Cmax than the oral formulation).  

The major trial submitted to support approval of this application for a new formulation 
of an already approved product did not meet the proposed standards set forth by a 
recent AC meeting on PAMORA safety, in terms of study duration.  However, it was 
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superior to the safety study submitted to support the previously approved formulation, 
in that it was controlled beyond 4 weeks.  No new safety signals were identified during 
the review of this application.   Given that the original SQ formulation has already 
been  approved based on a safety trial design that did not meet the standard proposed 
by the AC, that the oral development program had been completed by the time of that 
AC, and that the SQ formulation is currently marketed, I concur with the reviewers that 
the oral formulation can be approved based on the safety and efficacy data submitted in 
the current NDA, leveraging the safety and efficacy data from the NDA supplement for 
the SQ Relistor product.  

 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies - None

 Recommendation for other Postmarketing Requirements and Commitments

The approval letter will contain the same PMR study required as a condition of approval of 
the Relistor subcutaneous formulation for the indication OIC in patients with chronic non-
cancer related pain.  See Section 8 Safety and the Approval Letter.  
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