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1. EXECUTIVE SUMMARY  
 
The sponsor submitted a Phase 3, Multicenter, Randomized, Double-Blind, Placebo-Controlled, 
Parallel Group Study to support the efficacy of Oral Methylnaltrexone Treatment of Opioid-Induced 
Constipation in Subjects with Chronic, Non-Malignant Pain. The study was originally completed in 
2011. At that time the primary efficacy endpoint was specified in the SAP (dated 08/02/2011) as the 
average proportion of rescue-free laxation responses per subject within 4 hours of all doses during the 
first 4 weeks of dosing. The key secondary endpoints were: (1) the change in weekly number of 
Rescue Free Bowel Movements (RFBMs) from baseline over the first 4 weeks (28 days) of dosing, 
and (2) Proportion of subjects responding to study drug during Weeks 1 to 4. The responder was 
defined as ≥ 3 RFBM/week, with an increase of ≥ 1 RFBM/week over baseline, for ≥ 3 out of the first 
4 weeks of the treatment period.  
 
The meeting package with the unblinded data analysis was submitted on 02/09/2012. In the 
correspondence dated 03/06/2012 FDA did not agree that efficacy data from the phase 3 study 3201 
was sufficient to allow for a substantive review of this NDA due to the insufficient study duration, 
inappropriateness of the primary endpoint, the insignificance of the 150 mg based on the sponsor 
originally proposed primary endpoint. Since not all three doses showed significant results and Hoch-
berg procedure is not a separable procedure, no alpha level was left to test any secondary endpoints, 
at which one of them is an endpoint that FDA could have been accepted as the primary. Therefore, 
the sponsor further examined the second key secondary (Proportion of Subjects Responding to study 
drug during Weeks 1 to 4) and the results showed a very small nominal p-value (i.e., p=0.0083) for 
the 450mg dose. However, as stated it is not significant based on the protocol specified traditional 
Hochberg procedure. 
  
Since the study failed to demonstrate efficacy, the FDA recommended (preliminary meeting com-
ments, dated03/06/2012) the sponsor to conduct two additional phase 3 trials to demonstrate efficacy 
and safety of the proposed oral product in the target population. FDA agreed to consider a follow-up 
discussion in the future regarding trial design for as needed dosing (which should be conducted in a 
double-blind manner). 
 
In 2014 the sponsor submitted a Type B meeting request (IND 67452, Serial 149, Seq. 116). The 
purpose of the meeting was to discuss Salix’s plans for submitting an sNDA for MNTX 150 mg oral 
tablets based on a change in formulation (i.e., SC injection to the already approved oral tablet). It 
turned out that the sponsor did not perform any new double-blinded trial, but used the data from 
previously submitted study 3201 while changing the efficacy endpoints and their testing order, multi-
plicity adjustment, etc. to demonstrate the drug’s efficacy.  In the preliminary meeting comments 
(finalized on 10/31/2014) the DGIEP  informed the sponsor that FDA did  not agree that the pre-
specified primary endpoint in Study 3201 is appropriate for labeling as it does not adequately define 
an overall responder for a chronic condition and is likely not to be readily interpretable to patients or 
practitioners.  
 
After thorough review by mainly considering the efficacy of the Relistor, the 450 mg was determined 
to be statistically significant compared to Placebo (p=0.005and p=0.008, Sponsor's and reviewer's 
assessments, respectively). Therefore, considering the totality of the evidence, we concluded that 
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Study MNTX3201 supported the efficacy of Relistor 450 mg in treating patients with chronic 
nonmalignant pain who have OIC. 
 
 

2. INTRODUCTION 
 
Methylnaltrexone bromide (MNTX, Relistor® subcutaneous [SC]) injection), a peripherally acting 
μ-opioid receptor antagonist (PAMORA), has been approved in the United States since 2008 for 
treatment of Opioid-Induced Constipation (OIC) in adult patients with advanced illness who are 
receiving palliative care, when response to laxative therapy has not been sufficient. On September 29, 
2014, the FDA approved a label expansion for Relistor 12 mg SC injection for the treatment of OIC 
in adult patients with chronic non-cancer pain. Relistor is currently marketed in 31 countries. 
 
While the SC administration is effective and well tolerated, the Sponsor developed an oral MNTX 
tablet formulation for patients, with an assumption that Oral administration may provide relief from 
OIC for patients who have difficulty with administration by SC injection. 
 
The Sponsor has submitted one Phase 3 for approval of their drug (Study MNTX3201), which is the 
focus of this review.  In the course of the review, we encountered several issues regarding study 
design, statistical issues as well as data integrity. These issues will be discussed in more detail in the 
body of this document. In summary: 
 

− A clinically relevant endpoint was not evaluated over an adequate treatment duration (i.e. 12 
weeks); 

− The Primary endpoint assessing RFBM within 4 hours of dosing is not acceptable; 
− The 150 mg dose regimen failed to demonstrate a positive result assessed by the sponsor 

proposed primary endpoint based upon the proposed Hochberg multiplicity adjustment 
procedure; 

− Only the 450 mg dose regimen demonstrated a nominally positive result assessed by an 
overall responder analyses, however, that since not all three doses showed significant results 
and Hochberg procedure is not a separable procedure, no alpha level was left to test secondary 
endpoints. 

 
2.1   Overview of Study MNTX3201 

 
This was a phase 3, multicenter, randomized, double-blind, placebo-controlled, parallel-group study 
to evaluate the safety and efficacy of an oral MNTX tablet formulation versus placebo in subjects 
with chronic nonmalignant pain who have Opioid-Induced Constipation (OIC). 
 
The study was initiated on 01 September 2010 (first subject first visit) and ended on 08 November 
2011 (last subject last visit). Table 1 includes the history of submissions from August 2010 to 
September 2014. 
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Table 1:  Chronological Communication History Summary 
Communication document Date Comments 
IND 67,452 (SDN 104) August 19, 2010 Study protocol submitted 
Stat review of the IND 67,452 
(SDN 104) 

December 9, 2010  

Protocol Amendment #5 June 22, 2011 The proposed sample size was increased from 
700 to 750, due to due to dropping one co-
primary efficacy endpoint. 

Database lock (Response to 
IR) 

December 15, 2011  

Pre-NDA meeting  March 7, 2012  
Meeting minutes April 2, 2012 The Agency did not concur that efficacy data 

from the study are sufficient to allow for a 
substantive review of this NDA. 

Background package for type 
B meeting 

September 9, 2014  

Meeting minutes November 4, 2014  
 
On August 19, 2010 under IND 67,452 (SDN 104), the sponsor proposed two co-primary endpoints, 
which were: 
 

1. Proportion of subjects with rescue-free laxation response within 4 hours of the first dose of 
study drug 

2. Average % of rescue-free laxation response per subject within 4 hours of all doses during the 
first 4 weeks 

 
The two key secondary endpoints were: 
 

1. Time to the first RFBM after the first dose, censored at 24 hour or time of the second dose, 
whichever occurs first 

2. Change in weekly number of RFBMs from baseline over the entire first 4 weeks of dosing 
 
Reviewer’s Note: FDA informed the sponsor that the proposed co-primary endpoints were not 
acceptable but one of Key secondary endpoints was to be used for the efficacy evaluation of the drug.   
 
In particular, on December 9, 2010 (SDN 104), the Agency told the Sponsor that the 2nd Co-Primary 
Efficacy Endpoint (average proportion of rescue-free laxation response per subject within 4 hours 
over all doses) only provides the overall treatment effect of all doses combined compared to placebo 
and fails to provide treatment effect of each dose compared to placebo and thus may not be 
appropriate to judge efficacy.  FDA recommended removing this efficacy endpoint from a co-primary 
endpoint. 
 
The 2nd Key Secondary Endpoint (the change in weekly # of RFBMs from baseline over the entire 
first 4 weeks), a Responder Analysis might be a more clinically relevant approach. 
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From Protocol Amendment # 5 on June 22, 2011, it was stated that the final analysis will be carried 
out using both the Hochberg step-up and closed step-down testing procedures for the primary and key 
secondary endpoints. The overall family wise Type 1 error rate will be maintained at 0.05 with each 
test at not less than the = 0.0167 level. The second key secondary endpoint, response (responder/non-
responder) to study drug during Weeks 1 to 4, where responder is defined as having ≥ 3 RFBM/week, 
with at least 1 RFBM/week increase over baseline, for at least 3 out of the first 4 weeks will be 
compared with placebo using Logistic Regression techniques adjusted for analysis center. 
 
Reviewers’ Note: 
•  the study 
failed to show significance on the primary endpoint at 150 mg dose. 
• When the formal Hochberg procedure is applied, other doses can be further tested on the FDA 
interested Key secondary endpoint. 
 
On December 29, 2011 after the Study 3201 was completed, Oral MNTX was found to be nominally 
statistically superior to placebo in two higher doses of three for the primary and key secondary 
efficacy endpoints. 
 
On March 06, 2012, FDA noted that The 150 mg dose regimen failed by the primary endpoint and 
only the 450 mg dose regimen demonstrated a positive result assessed by an overall responder 
analyses based upon the proposed Hochberg multiplicity adjustment procedure. 
 
In March 07, 2012  FDA meeting minutes, it indicated that FDA recommended the Sponsor  conduct 
two independent phase 3 trials to support the indication; the duration of the double-blind treatment 
period should be at least 12 weeks. 
 
In September 09, 2014 Meeting Request (SDN 153), we noted that the sponsor did not perform any 
new double-blind trial, but discussion was based on the previously submitted study 3201. Therefore, 
FDA alerted the Sponsor the following: 
 

• In order for Study 3201 to support approval, the results of the pre-specified analyses 
supporting the proposed dose would first need to be statistically valid, allowing for evaluation 
of key secondary analyses of interest for purposes of ultimately approving and labeling the 
product. 

• We do not agree that the pre-specified primary endpoint of Study 3201 is appropriate for 
labeling. 

• These will be review issues during the NDA review if you choose to submit the completed 
single oral methylnaltrexone trial as the major trial supporting the NDA. 
 

 
2.2   Data Sources  

 
All data was supplied electronically by the applicant as SAS transport files and can be found in the 
CDER electronic document room (EDR):  \\CDSESUB1\evsprod\NDA208271\208271.enx 
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Data Integrity Issues – Concomitant medications 
 
During the NDA review, we encountered some difficult in re-producing the analysis results for the 
key secondary endpoint. Therefore an information request (IR) was sent to the sponsor asking them to 
provide a step-by-step algorithm for deriving the key secondary endpoint variable according to the 
specifications in the Statistical Analysis Plan. 
 
Following the received step-by-step algorithm we have identified that the sponsor defined the 
concomitant medication use using Category for Medication variable (CMCAT) with values  
‘CONSTIPATION MEDICATIONS’ 
‘RESCUE LAXATIVE MEDICATIONS’, 
while numerous cases of laxative use (1160 cases in 419) were labeled as “General Concomitant 
medication”. 
 
Also, the variable CMSTDT for Start Date/Time Medication contains only no time which reduces the 
accuracy for 24 hour time period. 
 
Thus, another IR was sent on 01/29/2016 asking to clarify how “other laxative use” (including 
general concomitant medication) was accounted for in the efficacy analyses, and whether the patients 
could have a “RFBM” if they used a laxative not classified as a rescue laxative. In case the proportion 
of subjects responding to study drug (responder/non‐responder status) is affected by the “other 
laxative use”, we asked the sponsor to identify those patients and provide the results of the efficacy 
analysis (re‐analysis) using the new dataset.   
 
In the IR (03/03/2016) we reminded the sponsor to re-submit the efficacy results for the primary 
endpoint and key secondary endpoints according to the specifications in the Statistical Analysis Plan 
 
In the response on 03/08/2016 the sponsor reported that they have conducted an in-depth review of 
the programming and data and re-confirms that the programmed analysis in accordance to the SAP 
did appropriately account for all laxatives/anti-constipation medications used and no further analyses 
would be necessary. 
 
After our verification, the step-by-step derivation algorithm provided by the sponsor was found to be 
consistent with the pre-specified protocol. 
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3. STATISTICAL EVALUATION 
 
3.1   Description of Study MNTX3201 

 (Descriptions in this section are extracted from the sponsor’s clinical study report) 
 
This was a phase 3, multicenter, randomized, double-blind, placebo-controlled, parallel-group study 
to evaluate the safety and efficacy of an oral MNTX tablet formulation versus placebo in subjects 
with chronic nonmalignant pain who have OIC.  Duration of treatment was 84 days [28 days of QD 
dosing followed by 56 days of PRN (as needed) dosing]. 
 

3.1.1   Study Objectives 
 
The primary objective of the study was to evaluate the safety and efficacy of oral MNTX versus 
placebo in subjects with chronic nonmalignant pain who have OIC. The secondary objective was to 
determine the appropriate oral MNTX dose in subjects with chronic nonmalignant pain who have OIC. 

 

3.1.2   Study Design  
 
Eligible subjects entered a 14-day screening period (± 2 days), during which objective evidence of 
constipation was assessed and used as the basis for enrollment. Subjects who remained eligible at the 
baseline visit (Day 1) were randomly assigned to receive oral MNTX 150 mg, 300 mg, or 450 mg QD 
(MNTX 150 mg tablets [phase 3 formulation]), or placebo QD in a 1:1:1:1 allocation ratio. To 
maintain the study blind, subjects were instructed to take 3 tablets per day of oral MNTX, oral 
MNTX plus placebo, or placebo first thing in the morning on an empty stomach (prior to breakfast). 
Subjects took study drug QD during the first 28 days; dosing was as needed (PRN) during the 
remaining 56 days of the treatment period.  Double-blind status was maintained throughout the course 
of the study. 
 
Figure 1: Study Process 
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3.1.3   Primary and Secondary Efficacy Endpoints 
 
Originally, the Sponsor analyzed “the average percentage of dosing days that resulted in rescue-free 
bowel movements (RFBMs) within 4 hours of dosing during Weeks 1 – 4” as the primary efficacy 
endpoint.  However, in a correspondence letter, we advised the Sponsor that this endpoint is not 
acceptable and they should show efficacy based on the first secondary endpoint of: “Proportion of 
subjects who responded (Responder Endpoint) to study drug during Weeks 1 to 4, where a responder 
is defined as ≥ 3 RFBM/week, with an increase of ≥ 1 RFBM/week over baseline, for ≥ 3 out of the 
first 4 weeks of the treatment period”.  Therefore, in this review we focus on the latter endpoint. 
 
Key secondary efficacy endpoints in hierarchical order: 
 

1. Proportion of subjects who responded (Responder Endpoint) to study drug during Weeks 1 to 
4, where a responder is defined as ≥ 3 RFBM/week, with an increase of ≥ 1 RFBM/week over 
baseline, for ≥ 3 out of the first 4 weeks of the treatment period. 

2. Change in weekly number of RFBMs from baseline over the entire first 4 weeks (28 days) of 
dosing. 

 
 

3.2   Statistical Methods 
 
The Sponsor had planned an interim analysis of safety and efficacy data by an independent Data 
Safety Monitoring Board (DSMB) with the intent to discontinue 1 or 2 of the MNTX dose groups 
based on inferior efficacy or safety considerations. Due to the rate of accrual of subjects during study 
conduct, the planned enrollment would have completed before completion of an interim analysis. 
Therefore, the Sponsor claims that the objective to discontinue 1 or 2 MNTX dose groups was not 
attainable.  So, in the protocol amendment # 5, dated June 22, 2011 they removed the intention for the 
interim analysis of efficacy data. 
 
In writing the statistical analysis plan, based on the advice from the Agency that the responder 
endpoint was more clinically relevant than the change in weekly number of RFBMs endpoint the 
Sponsor decided to focus on this endpoint. Therefore, the order of these 2 endpoints in the analysis 
plan (and study report) was switched in comparison to the order in the study protocol. The statistical 
analysis plan (dated 26 Jul 2011) was completed prior to database lock and unblinding. The study was 
completed in December 2011. 
 
A RFBM was defined as a bowel movement without laxative use within 24 hours prior to the bowel 
movement. The weekly number of RFBMs was calculated as 7 × total RFBMs in a week/all non-
missing assessment days. 
 
The clinical relevance of the responder endpoint (≥ 3 RFBMs per week with an increase of ≥ 1 from 
baseline for ≥ 3 weeks during the 4-week QD dosing period [key secondary efficacy endpoint 1]) was 
emphasized during discussions with the Food and Drug Administration (FDA) reviewing division at 
the pre-New Drug Application meeting (07 Mar 2012). Further, the FDA reviewing division stated 
that product labeling for oral MNTX should include the responder endpoint as the primary efficacy 
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endpoint because of clinical relevance in the non-cancer pain population (Type B meeting comments 
from 04/11/2014).  
 
 

3.2.1   Determination of Sample Size 
 
The minimum significance level for the primary efficacy endpoint at any dose level comparison with 
placebo was 0.0167 since 3 dose levels were compared against placebo. The planned sample size was 
increased from 700 to 750 to ensure a sufficient number of subjects for adequate power to detect 
treatment effects for the primary efficacy endpoint at a significance level of 0.0167. Given the 
importance of the responder endpoint (key secondary endpoint #1) to labeling information 
(communicated by the Agency at the 07 Mar 2012 and 04 Nov 2014 meetings), the multiplicity issue 
of having 3 MNTX doses was addressed by 2 approaches in this study report. 
 
Roughly 750 subjects with approximately 175 subjects per treatment were planned for randomization 
and dosing to ensure that at least 700 evaluable subjects participated in the study. Actual enrollment 
included 804 randomized subjects (in the dataset there are 803 subjects).  The sample size was based 
on the following assumptions: 
 
• Average percentage of dosing days that resulted in RFBMs within 4 hours of dosing during Weeks 1 
to 4 was 0.20 for placebo-treated subjects. 
• Minimum treatment difference between any of the active doses and placebo was 0.20. 
• Alpha-level was 0.017 (two-tailed). 
• Power was ≥ 90%. 
 
In amendment Version # 5, The Sponsor re-estimated the sample size due to dropping one co-primary 
efficacy endpoint. 
Note: The sample size was calculated based on the primary endpoint variable that we did not agree on. 
 
 

3.2.2   Statistical Analysis Plan 
 
The primary efficacy analysis population was the intent-to-treat (ITT) population, which included 
randomized subjects who received ≥ 1 dose of study drug. 
 
Note: The Sponsor changed mITT (in Version # 4) to ITT in Version # 5 
 
The primary endpoint was analyzed for differences between MNTX and placebo results in the ITT 
population using an analysis of covariance (ANCOVA) model with randomized dose group as effect 
and analysis center as a covariate. For this primary endpoint, observed cases data were analyzed 
because response was yes/no, i.e., occurrence or no occurrence of a RFBM within 4 hours post dose. 
The observed case method is equivalent to the worst case method for handling missing data. The last-
observation-carried-forward (LOCF) method is not applicable for this endpoint. The following 
sensitivity analyses were performed: nonparametric, PP population, multiple imputation to handle 
missing data (based on daily data), and removal of the concomitant opioid use requirement (Inclusion 
Criterion #5). The PP population excluded subjects who had major protocol violations. 
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The first key secondary endpoint (responder endpoint) was analyzed for differences between MNTX 
and placebo results in the ITT population using logistic regression techniques adjusted for analysis 
center. Last-observation-carried forward data were analyzed. For Weeks 1 – 4, the last non-missing 4 
days with diary data was imputed for the week with < 4 diary days Sensitivity analyses included 
worst case (weeks with non-missing data on < 4 days were counted as nonresponse for those weeks) 
and multiple imputation to handle missing data (based on weekly data). 
 
The second key secondary endpoint was analyzed using ANCOVA with randomized dose group as 
effect and baseline value and analysis center as covariates. To determine weekly average number of 
RFBMs, non-missing data were required for ≥ 4 days in a given week. Analysis was performed using 
LOCF and sensitivity analyses included observed case and multiple imputation methods. 
 
In order to properly and sensitively control for the likelihood of type I error, the multiplicity issue of 
having 3 doses was addressed by 2 approaches. Both approaches considered the importance of the 
responder endpoint (key secondary endpoint #1) to labeling information that was communicated by 
the FDA at the 07 Mar 2012 and 04 Nov 2014 meetings. The first approach was to apply a truncated 
Hochberg gate-keeping procedure to adjust for multiple comparisons in the hierarchical analysis of 
primary and key secondary efficacy endpoints (as outlined in Section 9.7.1.6.1 of this report). The 
other approach was to analyze the primary efficacy endpoint and responder endpoint as co-primary 
endpoints in a supplemental analysis by using the Hochberg multiplicity testing procedure (as 
outlined in Section 9.7.1.6.2 of this report). 
 
In the original SAP (Received by us on 08/03/2011) the multiplicity adjustment was described as 
follows: 
 

For the analyses of primary and key secondary efficacy endpoints, multiplicity will be 
managed using both the Hochberg step-up and closed step-down testing procedures. The 
multiplicity of testing three doses vs. placebo within each endpoint will be managed using the 
Hochberg step-up procedure. The overall family wise Type 1 error rate will be maintained at 
overall α = 0.05 with each test at not less than the α = 0.0167 level. 

 
In 2011 we further commented on that procedure: 
 

We note that for the primary and key secondary endpoints in study 3201, the Hochberg 
procedure was used to control the Type I error rate at 5% for the efficacy comparisons of the 3 
oral MNTX doses versus placebo. We would like to remind you that the Hochberg based 
procedure is not a separable procedure. Accordingly, for your newly proposed phase 3 studies, 
if any one of the three MNTX dose levels fails to show superiority to placebo, the testing 
procedure must stop at that endpoint since no alpha level would be preserved, and formal 
statistical testing would not be possible for the remaining endpoints. 

  
We also asked the sponsor to clarify the use of the truncated Hochberg procedure on 10/31/2014: 
 

For the multiplicity adjustment method, you stated in your Meeting package that a truncated 
Hochberg procedure with parameter r = 0 for the hypotheses associated with the primary and 
fist key secondary endpoints and r = 1 for the hypotheses associated with the second key 
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secondary endpoint. Please inform us when and where in the protocol, you pre-specified your 
proposed multiplicity adjustment method. 

 
To evaluate the clinical relevance of the protocol-specified primary efficacy endpoint, construct 
validity was measured by comparison of primary endpoint results to results of key secondary 
endpoints, additional secondary endpoints, and to patient-reported assessments of constipation. 
Construct validity (convergent and divergent validity) assesses whether a measure accurately reflects 
the concept it is intended to measure based on correlations among measures. Spearman rank 
correlation coefficients were calculated to assess the correlations among endpoints. 
 
For the other efficacy endpoints, including patient-reported assessments, comparisons between each 
MNTX dose group and placebo were performed by using 2-sided hypothesis tests and a nominal 
significance level of α = 0.05, unless otherwise specified. Continuous efficacy endpoints were 
analyzed using ANCOVA models, with randomized dose group as effect and baseline value and 
analysis center as covariates. Binary endpoints were analyzed using logistic regression techniques, 
adjusted for analysis center. The distributions of time-to-event endpoints were estimated using the 
product limit (Kaplan-Meier) method and compared using the log rank test stratified by analysis 
center. 
 
Reviewer’s Note: In the statistical review of the SAP, dated 2010, the reviewer alerted the Sponsor 
NOT to use Logistic Regression methods to analyze the 2nd key secondary efficacy endpoint. 
 
 

3.3 Study Results 
 

3.3.1 Patients’ Disposition and Discontinuation 

 
A total of 804 subjects with OIC and chronic, non-cancer pain were enrolled and randomized to 1 of 
4 treatment groups, and 803 subjects received ≥ 1 dose of study medication (201, 201, and 200 
subjects in the 150, 300, and 450 mg/day groups, respectively, and 201 in the placebo group). 
Approximately 90% of patients in the MNTX and placebo groups completed the 4-week QD dosing 
period. The rate of early discontinuation from the 8-week PRN period was 12% in MNTX-treated 
patients and 14% in placebo-treated patients. The reasons for early discontinuation were similar 
across MNTX and placebo groups. The mean ages of subjects were 51 years and 53 years in the 
MNTX groups combined (all MNTX group) and placebo group, respectively; 62% and 65% of 
subjects were female, and 82% and 83% of subjects were white in the all MNTX and placebo groups, 
respectively. 
 
In total 196 out of 804 subjects (24%) discontinued the study for different reasons. Table 2 shows the 
disposition of the subjects by arm and by termination reason. 
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Table 2: Number of Subjects Discontinuations by Reasons 
 
Early Termination Reason 

Randomized Treatment Group 
150 mg 300 mg 450 mg Placebo Total 

Adverse Event 2 
1.02% 

9 
4.59% 

7 
3.57% 

9 
4.59% 

27 
13.78% 

Non-Compliance 0 
0.00% 

0 
0.00% 

0 
0.00% 

1 
0.51% 

1 
0.51% 

Ineligibility 0 
0.00% 

0 
0.00% 

2 
1.02% 

0 
0.00% 

2 
1.02% 

Insufficient Response to 
Treatment 

7 
3.57% 

8 
4.08% 

5 
2.55% 

7 
3.57% 

27 
13.78% 

Lost to Follow-up 10 
5.10% 

6 
3.06% 

14 
7.14% 

9 
4.59% 

39 
19.90% 

Investigator Discretion 0 
0.00% 

0 
0.00% 

0 
0.00% 

1 
0.51% 

1 
0.51% 

Protocol Violation 7 
3.57% 

9 
4.59% 

12 
6.12% 

14 
7.14% 

42 
21.43% 

Subject Did Not Complete Final 
Visit Due To Hospitalization 

0 
0.00% 

0 
0.00% 

1 
0.51% 

0 
0.00% 

1 
0.51% 

Unable To Keep Appointments 0 
0.00% 

1 
0.51% 

0 
0.00% 

0 
0.00% 

1 
0.51% 

Withdrawal Requested By 
Patient 

15 
7.65% 

12 
6.12% 

11 
5.61% 

17 
8.67% 

55 
28.06% 

 
Total 

41 
20.92% 

45 
22.96% 

52 
26.53% 

58 
29.59% 

196 
100.00% 

Source: from Sponsor's Dataset 
 

3.3.2 Analysis of the Primary Efficacy Endpoint  
 
As mentioned, previously, in this review, we are only focusing on the endpoint that was considered 
clinically relevant and meaningful. In the protocol, this endpoint was the 2nd secondary endpoint and 
was defines as: “having >=3 RFBMs/week and >= 1 RFBM/week increase from baseline, for at least 
3 weeks of Weeks 1 - 4. The Sponsor calculated the Weekly # of RFBMs as 7 x total RFBMs in a 
week/all non-missing assessment days in the week.  Weekly # of RFBMs was set to missing for any 
week when a subject completed <4 diary days in a week. A RFBM was a bowel movement without 
laxative use within 24 hours prior to the bowel movement”. Table 3 shows results based on the 
reviewer's analyses (using the CMH test, not logistic regression). 
 
Table 3: Results for the Responder Endpoint (endpoint of interest), Based on Cochran-Mantel-
Haenszel (CMH) 
Treatment Arm Response % Difference 

from Placebo 
Individual P-Values 

(Compared to Placebo) Yes No 
150 mg (n=201) 86 (42.8%) 115 (57.2%) 4.5% 0.3612 
300 mg (n=201) 99 (49.3%) 102 (50.8%) 11.0% 0.0272 
450 mg (n=200) 103 (51.5%) 97 (48.5%) 13.2% 0.008* 
Placebo (n=201) 77 (38.3%) 124 (91.7%)  
Source: computed by the reviewer. 
* The corresponding p-value computed by the sponsor for this endpoint using logistic regression was 0.0052 (see Table 
14 from MNTX3201 Clinical Study Report, pg. 73). 
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As shown in Table 3, the 450 mg dose shows a statistically significant result when compared to 
Placebo, with a difference of 13.2% and p-values of 0.008.  The sponsor’s reported results were 
consistent, despite using the logistic regression analysis. 
 
Reviewer’s Note:  To further examine the efficacy of 450 mg, we consider a much more 
conservative method such as Bonferroni correction for the adjustment of the multiple comparisons 
(0.05/6=0.008), the P-value for the Relistor 450 mg shows to be statistically significant compared to 
Placebo (p=0.005 and p=0.008, Sponsor's and reviewer's assessments, respectively). 
 
Following the information request (IR) dated March 11, 2016 the sponsor performed additional 
statistical analysis for the overall proportion of the patients with ≥3 RFBMs per week during the 
4-week double blind study. The results are summarized in Table 4. 
 
Table 4: Overall Proportion of Patients with ≥ 3 RFBM per week During the Double Blind 
Period (QD)

 
Source: Efficacy Information Amendment 1.11.3 
 
As it is presented in Table 4, although the p-value did not show statistical significance, the results of 
the overall proportion of patients with ≥ 3 RFBM per week during the double blind period (QD) 
support the efficacy findings of 450 mg (p=0.054). 
 
In an IR letter dated June 10, 2016 the Division asked the Sponsor to perform a re-analysis of the 
proportion of subjects who responded to study drug during Weeks 1 to 4, where a responder is 
defined as having ≥ RFMB/week, with ≥1 RFBM/week increase over baseline, for ≥3 out of the first 
4 weeks. Treat patients who had 4 or more days of missing data in a week as non-responders for that 
week (i.e., worst case approach). For those patients who had more than 3 days of non-missing data in 
a week, do not input data for the missing days, rather present the data based on the actual number of 
bowel movements in a week to define a weekly responder. In other words, do not apply the following 
formula: 7 x total # of RFBMs in a week/all non-missing assessment days in the given week. 
 
On June 15, 2016 the Sponsor provided the results of these computations in the below Table 5. 
 
 
 
 

Reference ID: 3951058



15 
 

Table 5: Proportion (%) of Subjects Responding to study drug during Weeks 1 to 4 (ITT) 

 

 
 
The reviewer has also performed the above described calculation s for the responder’s endpoint. 
According to the reviewer, the status of the five patients was affected by the modified definition 
compared to the original dataset (see Table 6). 
 
Table 6. Patients, whose status was affected by the modified responder definition 
Unique Subject ID Arm Week 1 Week 2 Week 3 Week 4  ¾ weeks 
MNTX3201-027-009 450 mg No Yes No Yes No Yes No Yes 
MNTX3201-134-001 150 mg No Yes Yes No Yes No Yes 
MNTX3201-134-012 450 mg No Yes Yes Yes No No Yes 
MNTX3201-134-015 150 mg Yes Yes No Yes No No Yes 
MNTX3201-150-002 Placebo No Yes No No Yes Yes No Yes 
Source: computed by Dr. Andrejus Parfionovas. 
 
The analysis results using the new method of calculation are presented in Table 7. The proportion of 
the patients and the appropriate p-values were consistent with the sponsor’s findings. 
 
Table 7. Responder analysis results using the modified definition of the endpoint 
Responder Endpoint 

(3/4 Weeks,  
no imputations) 

Randomized Treatment Group  
150 mg 
(n=201) 

300 mg 
(n=201) 

450 mg 
(n=200) 

Placebo 
(n=201) 

Total 
(n=803) 

 
No 

117 

(58.21%) 
 

102 

(50.75%) 
 

99 

(49.50%) 
 

125 

(62.19%) 
 

443 

  
 

 
Yes 

84 

(41.79%) 
 

99 

(49.25%) 
 

101 

(50.50%) 
 

76 

(37.81%) 
 

360 

  
 

CMH test p-value 
(compared to placebo) 

0.4156 0.0208 0.0106   

Source: computed by Dr. Andrejus Parfionovas. 

 
4. Findings in Special/Subgroup Populations 

 
The reviewer performed the following subgroup analyses for the endpoint of interest (responder) the 
using the logistic regression, ITT dataset under the Worst Case scenario. The following subgroups 
were examined: gender (male, female), race (White, non-white), age group (<65, ≥ 65). 
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Table 8: Reviewer's Results of the Subgroup Analysis for the Responder Endpoint Based on 
Cochran-Mantel-Haenszel (CMH) 
Subgroup Responder 

Endpoint 
Treatment arm 

Placebo 150 mg 300 mg 450 mg 
Males 
(n = 298) 

Total (n) 71 68 87 72 
Yes  28 (39%) 29 (43%) 49 (56%) 35 (49%) 

Females 
(n = 505) 

Total (n) 130 133 114  128  
Yes 49 (38%) 57 (43%) 49 (43%) 68 (53%) 

< 65 
(n = 728) 

Total (n) 179 186 182 181 
Yes 69 (39%) 78 (42%) 90 (49%) 92 (51%) 

≥ 65 
(n = 75) 

Total (n) 22 15 19 19 
Yes 8 (36%) 8 (53%) 8 (42%) 11 (58%) 

White 
(n = 660) 

Total (n) 166 164 158 172 
Yes  64 (39%) 73 (45%) 77 (49%) 94 (55%) 

Non-White 
(n = 143) 

Total (n) 35 37 43 28 
Yes 13 (37%) 13 (35%) 21 (49%) 9 (32%) 

Source: computed by Dr. Andrejus Parfionovas. 
 
Table 8 shows the results of the subgroup analyses for the responder endpoint by gender, age 
category and White vs. non-White subjects. No sound statistical inference can be made on these 
subgroups since some of the subcategories had a small sample size. 
 
 

5. SUMMARY AND CONCLUSIONS 
 
The sponsor submitted a Phase 3, Multicenter, Randomized, Double-Blind, Placebo-Controlled, 
Parallel Group Study to support the efficacy of Oral Methylnaltrexone Treatment of Opioid-Induced 
Constipation in Subjects with Chronic, Non-Malignant Pain. The study was originally completed in 
2011. At that time the primary efficacy endpoint was specified in the SAP (dated 08/02/2011) as the 
average proportion of rescue-free laxation responses per subject within 4 hours of all doses during the 
first 4 weeks of dosing. The key secondary endpoints were: (1) the change in weekly number of 
Rescue Free Bowel Movements (RFBMs) from baseline over the first 4 weeks (28 days) of dosing, 
and (2) Proportion of subjects responding to study drug during Weeks 1 to 4. The responder was 
defined as ≥ 3 RFBM/week, with an increase of ≥ 1 RFBM/week over baseline, for ≥ 3 out of the first 
4 weeks of the treatment period.  
 
The meeting package with the unblinded data analysis was submitted on 02/09/2012. In the 
correspondence dated 03/06/2012 FDA did not agree that efficacy data from the phase 3 study 3201 
was sufficient to allow for a substantive review of this NDA due to the insufficient study duration, 
inappropriateness of the primary endpoint, the insignificance of the 150 mg based on the sponsor 
originally proposed primary endpoint. Since not all three doses showed significant results and 
Hochberg procedure is not a separable procedure, no alpha level was left to test any secondary 
endpoints, at which one of them is an endpoint that FDA could have been accepted as the primary. 
Therefore, the sponsor further examined the second key secondary (Proportion of Subjects Respon-
ding to study drug during Weeks 1 to 4) and the results showed a very small nominal p-value (i.e., 
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p=0.0083) for the 450 mg dose. However, as stated it is not significant based on the protocol 
specified traditional Hochberg procedure. 
  
Since the study failed to demonstrate efficacy, the FDA recommended the sponsor to conduct two 
additional phase 3 trials to demonstrate efficacy and safety of the proposed oral product in the target 
population. FDA agreed to consider a follow-up discussion in the future regarding trial design for as 
needed dosing (which should be conducted in a double-blind manner). 
 
In 2014 the sponsor submitted a Type B meeting request (IND 67452, Serial 149, Seq. 116). The 
purpose of the meeting was to discuss Salix’s plans for submitting an sNDA for MNTX 150 mg oral 
tablets based on a change in formulation (i.e., SC injection to the already approved oral tablet). It 
turned out that the sponsor did not perform any new double-blinded trial, but used the data from 
previously submitted study 3201 while changing the efficacy endpoints and their testing order, 
multiplicity adjustment, etc. to demonstrate the drug’s efficacy.  In the preliminary meeting 
comments (finalized on 10/31/2014) the DGIEP  informed the sponsor that FDA did  not agree that 
the pre-specified primary endpoint in Study 3201 is appropriate for labeling as it does not adequately 
define an overall responder for a chronic condition and is likely not to be readily interpretable to 
patients or practitioners.  
 
After thorough review by mainly considering the efficacy of the Relistor, the 450 mg was determined 
to be statistically significant compared to Placebo (p=0.005 and p=0.008, Sponsor's and reviewer's 
assessments, respectively). Therefore, considering the totality of the evidence, we concluded that 
Study MNTX3201 supported the efficacy of Relistor 450 mg in treating patients with chronic 
nonmalignant pain who have OIC. 
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