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1. Explanation of Need for Clinical Review Amendment

This document is an addendum to a clinical review completed and finalized in DARRTS 
on February 27, 2015.  The purpose of this addendum is to correct several typographical 
errors noted in the original clinical review.  In addition, the required financial disclosure 
template is included as Appendix 1.  No substantive changes are being made in this 
addendum, and it is still the recommendation of this reviewer that eluxadoline 100mg be 
approved for the treatment of irritable bowel syndrome with diarrhea (IBS-D) in adult 
patients. It is also the recommendation of this reviewer that eluxadoline 75mg be 
approved for the treatment of IBS-D in adult patients status post cholecystectomy, for 
patients expected to have higher exposures to eluxadoline, (i.e., patients with mild or 
moderate hepatic impairment and patients receiving concomitant OATP1B1 inhibitors), 
and for patients who are unable to tolerate the 100mg dose. These recommendations 
are based on the Applicant’s demonstration of an acceptable safety and efficacy profile 
for patients with IBS-D.

Three corrections to the original clinical review and the required financial disclosure 
template are provided below.  

Correction 1:  
Table 47 of the original application shows adverse events leading to treatment 
discontinuations from the pooled phase 2 and 3 studies, including eluxadoline 75mg, 
100mg, and 200mg compared with placebo.  This reviewer combined AEs of abdominal
pain and abdominal pain upper which resulted in study drug discontinuation, under a 
single abdominal pain AE.  There were 12 AEs of abdominal pain in the 75mg treatment 
arm which led to discontinuation and 15 in the 100mg treatment arm.  In the original 
clinical review, the percent of patients with these AEs leading to discontinuation was 
incorrectly documented as 14.9% and 14.5%, respectively.  The correct percentages are 
1.5% and 1.4%, respectively.  This is shown in the corrected Table 47 below.   
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Appendix 1:  Financial Disclosure Review Template  

Clinical Investigator Financial Disclosure
Review Template

Application Number:  NDA 206940

Submission Date(s):  June 26, 2014

Applicant:  Furiex Pharmaceuticals, Inc

Product:  eluxadoline (Viberzi)

Reviewer:  Laurie Muldowney, MD

Date of Review:  May 22, 2015

Covered Clinical Study (Name and/or Number):  IBS-3001 and IBS-3002

Was a list of clinical investigators provided:  Yes   No (Request list from 
applicant)

Total number of investigators identified:  959 investigators

Number of investigators who are sponsor employees (including both full-time and part-time 
employees):  0

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455):  
0

If there are investigators with disclosable financial interests/arrangements, identify the
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): n/a

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study:  

Significant payments of other sorts:  

Proprietary interest in the product tested held by investigator:  

Significant equity interest held by investigator in sponsor of covered study:  

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No (Request details from 
applicant)

Is a description of the steps taken to 
minimize potential bias provided:

Yes   No (Request information 
from applicant)

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 0

Is an attachment provided with the 
reason:  

Yes   No (Request explanation 
from applicant)
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Discuss whether the applicant has adequately disclosed financial interests/arrangements with 
clinical investigators as recommended in the guidance for industry Financial Disclosure by 
Clinical Investigators.1  Also discuss whether these interests/arrangements, investigators who 
are sponsor employees, or lack of disclosure despite due diligence raise questions about the 
integrity of the data:

- If not, why not (e.g., study design (randomized, blinded, objective endpoints), 
clinical investigator provided minimal contribution to study data)

- If yes, what steps were taken to address the financial interests/arrangements (e.g., 
statistical analysis excluding data from clinical investigators with such 
interests/arrangements)

Briefly summarize whether the disclosed financial interests/arrangements, the inclusion of 
investigators who are sponsor employees, or lack of disclosure despite due diligence affect 
the approvability of the application.  

The applicant has adequately disclosed financial interests/arrangements with clinical 
investigators as recommended in the guidance for industry Financial Disclosure by 
Clinical Investigators.2  The disclosed information does not affect the approvability of the 
application.  

                                                          
1 See [web address].  
2 See [web address].  
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

It is the recommendation of this reviewer that eluxadoline 100mg be approved for the
treatment of irritable bowel syndrome with diarrhea (IBS-D) in adult patients.  It is also 
the recommendation of this reviewer that eluxadoline 75mg be approved for the 
treatment of IBS-D in adult patients status post cholecystectomy and for patients who 
are unable to tolerate the 100mg dose.  These recommendations are based on the 
Applicant’s demonstration of an acceptable safety and efficacy profile for patients with 
IBS-D.  

1.2 Risk Benefit Assessment

Irritable bowel syndrome affects up to 20% of adults in North America, and diarrhea 
predominant IBS (IBS-d) accounts for approximately 1/3 of all cases1.  While IBS-d is 
not a life threatening condition, its chronic relapsing nature has been shown to have a 
significant impact on patient quality of life and day-to-day functioning.    Alosetron is the 
only FDA-approved therapy for IBS-d; however, its use limited to women with severe 
disease, and it is marketed under a restricted distribution REMS due to safety concerns 
related to serious complications of constipation and ischemic colitis.  There is a clear 
need for additional treatment options for IBS-d, particularly for men with the condition,
given the lack of approved therapies for this subgroup.  

Efficacy:  Two phase 3 clinical trials (IBS-3001 and IBS-3002) were conducted to 
support the efficacy claim for eluxadoline 100 mg BID and 75mg BID for the treatment 
of diarrhea and abdominal pain in men and women with diarrhea predominant irritable 
bowel syndrome (IBS-d).   IBS-3001 and IBS-3002 were multicenter, multinational, 
randomized, double-blind, placebo-controlled, phase 3 studies which included 2425 
adult patients with IBS-d in the intention-to-treat population for efficacy analyses.  The 
design and conduct of both trials was identical through Week 26, including primary and 
secondary endpoints.   

The pre-specified primary endpoint in both studies was the proportion of composite 
responders over the initial 12 week double-blind period.  A patient was a composite 
responder if he or she met the daily response criteria, which required simultaneous 
improvement in both abdominal pain and stool consistency, for at least 50% of the days 
with diary entries during Weeks 1 – 12.  

                                           
1 Wald A.  Irritable Bowel Syndrome – Diarrhea.  Best Pract & Res Clin Gastroenterol  2012;26:573-580
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In Study IBS-3001, the proportion of composite responders over Weeks 1 – 12 was 
significantly higher in patients receiving eluxadoline 100mg compared to placebo 
(25.1% vs 17.1%, p = 0.004) and in patients receiving eluxadoline 75mg compared to 
placebo (23.9% vs 17.1%, p = 0.014).  Similarly, in Study IBS-3002, the proportion of 
composite responders was significantly higher in both eluxadoline treatment arms
compared to placebo (29.6% 100mg and 28.9% 75mg vs 16.2% placebo, p<0.001) over 
12 weeks of treatment.  In addition, the proportion of patients who were composite 
responders to eluxadoline 100mg or 75mg over each 4-week interval through Week 26 
was higher than placebo in both studies, suggesting a durability of response.  Results 
from a number of sensitivity analyses, including worst case scenario sensitivity 
analyses, were consistent with the primary analysis and support the efficacy of 
eluxadoline in the treatment of IBS-D.  

The Applicant assessed a number of secondary endpoints, including:
 proportion of pain responders
 proportion of stool consistency responders
 IBS-Global symptom responder
 IBS-AR responder
 IBS-QOL responder

The proportion of stool consistency responders for the 75mg and 100 mg treatment 
groups in Studies IBS-3001 and IBS-3002 was significantly higher than placebo over 
the interval from Weeks 1 – 12.   The proportion of pain responders for the 75mg and 
100 mg treatment groups was higher than placebo in both studies; however, the 
differences did not reach statistical significance.   Results of other secondary analyses 
generally favored eluxadoline, however, no adjustment for multiple comparisons was 
made for secondary analyses and statistical significance should not be claimed.   

Finally, the primary endpoint, composite responder, as well as abdominal pain and stool 
consistency responders were analyzed for a number of subgroups, including gender, 
age, BMI.  Most patients in Studies IBS-3001 and IBS-3002 were between 41 and 64 
years of age (N = 668 and N = 601 in IBS-3001 and -3002, respectively), followed by 18 
to 40 (N = 497 and N = 418) and then ≥ 65 (N = 115 and N = 126).  When analyzing 
results by age, the response rates in the middle age group were comparable to the 
overall rates for the study, while the response rates in the younger age group were 
generally lower and for the older age group were generally higher, when compared to 
overall rates for the studies.  The small sample sizes in these age groups make 
inferences challenging, however, and given that this was a post-hoc analysis and not 
controlled for multiplicity, this reviewer believes the data support that eluxadoline is 
effective across age groups.   Importantly, subgroup analyses by gender support that 
eluxadoline is effective in both men and women, and the results of other subgroup 
analyses were consistent across a variety of subpopulations and support that 
eluxadoline is effective across a variety of subgroups.  

Reference ID: 3707902



Clinical Review
Laurie Muldowney
NDA 206940
eluxadoline

12

In total, the evidence supports that eluxadoline is effective in the treatment of adult 
patients with IBS-d.  The efficacy was demonstrated across a number of primary and 
secondary analyses, as well as across a variety of subgroups.  

Safety:  A total of 2562 subjects have received at least 1 dose of oral eluxadoline during 
the clinical development program, this included 2232 patients with IBS-D in controlled 
clinical trial.  Overall incidence rates for adverse events (AEs) were comparable across 
treatment groups during Phase 2 and 3 studies (49.3% 75mg, 44.3% 100mg, 42.4% 
placebo).  The most common AEs reported were within the GI disorders SOC, and 
constipation occurred in a higher percentage of patients in eluxadoline treatment arms 
(7.4% 75mg and 8.1% 100mg) than placebo (2.5%).  The overall rates of serious AEs 
were low, and the proportion of patients with SAEs was similar across treatment arms 
(4.2% 75mg, 4.0% 100mg, 2.6% placebo).  

Important risks identified during eluxadoline clinical development were pancreatitis and 
hepatobiliary spasm, often associated with Sphincter of Oddi (SO) dysfunction.  
Adjudicated SO spasm associated events occurred in 13 patients during Phase 2 and 3 
studies (0.058%) and were predominantly seen in patients status post cholecystectomy 
or without a gallbladder (12 of 13 patients).  SO spasm is an established class effect 
with µOR agonists, and the Applicant adequately addresses this risk through labelling 
and a risk minimization and communication plan.  

There was a slightly higher incidence of abdominal pain in the eluxadoline treatment 
arms compared to placebo, early in the course of treatment, and these events occurred 
more frequently in patients in the 100mg treatment arm, compared with the 75mg 
treatment arm.  This was particularly true in patients who were status post-
cholecystectomy.  The Applicant proposed that most of these AEs of abdominal pain 
resembled AEs described as sphincter of Oddi spasm and proposed marketing the 
75mg dose for patients who have had a prior cholecystectomy or who cannot tolerate 
the 100mg dose.  Given the 75mg was demonstrated to be effective and there is the 
potential for increased abdominal pain with the 100mg dose, particularly in patients with 
prior cholecystectomy, this reviewer believes this is an acceptable approach.  

Other adverse events of special interest included severe complications of constipation, 
as these have been reported with alosetron to treat IBS-d.  In addition, while eluxadoline 
is primarily locally acting, the Applicant  assessed adverse events related to the 
pharmacologic class of eluxadoline (mixed mu opioid receptor (µOR) agonist and delta 
opioid receptor (δOR) antagonist), including events of fall, syncope, and road traffic 
accidents, and special considerations related to abuse and withdrawal potential.   The 
Applicant did a thorough job of evaluating for these potential adverse events, and there 
was no evidence of an imbalance between treatment arms. There was also no 
indication of symptoms related to withdrawal on discontinuation of eluxadoline during 
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phase 2 or 3 studies.  The Applicant commits to continue to evaluate adverse events of 
special interest on an ongoing basis through enhanced pharmacovigilance. 

Abuse potential studies were completed using oral and intranasal eluxadoline.  
Intravenous abuse potential studies were felt to be unethical due to safety concerns; 
however, the Applicant completed a study self-injection study in Rhesus monkeys.  
Monkeys discriminated injected eluxadoline as a Mu opioid and worked for continued 
injections.  In the oral and intranasal abuse studies in humans, euphoric mood and 
somnolence were reported at higher rates in eluxadoline treated patients than placebo, 
though these rates were significantly lower than rates observed with oxycodone.   At 
the time of this review, a recommendation on the potential scheduling of eluxadoline 
had not yet been made by the Controlled Substance Staff (CSS).  A final decision on 
scheduling will be made following approval of the product.  

Summary:  Overall, it is the assessment of this reviewer that the benefits of eluxadoline 
outweigh the risks in the treatment of adult patients with irritable bowel syndrome with 
diarrhea (IBS-D), when used as labeled.  The Applicant adequately characterized the 
safety profile of eluxadoline, and the Full Prescribing Information, Medication Guide,
and risk communication guide are sufficient to inform prescribers and patients of the 
risks of pancreatitis and hepatobiliary events related to sphincter of Oddi spasm.   
Postmarketing surveillance with a focus on events of special interest is sufficient to 
monitor the safety profile of eluxadoline following its approval and marketing.  A 
decision on the scheduling of eluxadoline will be made following its approval.  

See also Appendix 1:  Benefit-Risk Assessment for additional information.  

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies

After a complete safety review and analysis, this clinical reviewer does not believe a 
formal postmarketing Risk Evaluation and Mitigation Strategy (REMS) is required for 
eluxadoline.  The Applicant provided a non-REMS risk minimization strategy which 
included the following goals:

 To inform prescribers of the risks of pancreatitis and hepatobiliary sphincter of 
Oddi spasm events and to educate them on appropriate patient selection in 
order to minimize the occurrence of these events.

 To closely monitor the safety profile after launch of TRADENAME with a focus on 
these events of special interest.

The Applicant’s risk minimization strategy to inform patients and educate prescribers 
includes the Full Prescribing Information, as well as a Medication Guide and a risk 
communication guide. 
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Full Prescribing Information:  The full Prescribing Information contains information about 
the risk messages related to pancreatitis and sphincter of Oddi Spasm in the 
Contraindications (eluxadoline is contraindicated in patients with a history of 
pancreatitis, sphincter of Oddi disease, or alcoholism); Warnings and Precautions 
(Instructs prescribers on the risk of SOD spasm, as well as the signs and symptoms and 
steps that should be taken, should a patient develop signs or symptoms consistent with 
the disease.  Patients with a history of cholecystectomy are at increased risk); Adverse 
Events (describes AEs related to sphincter of Oddi spasm and pancreatitis from the 
clinical trials); Patient Counseling Information (informs patients of signs and symptoms 
of AEs related to sphincter of Oddi spasm).    

Patient Medication Guide:  A Medication Guide was prepared, which contains safety 
information for patients, including information on sphincter of Oddi spasm and 
pancreatitis.  The Medication Guide includes information on the risks of therapy and 
instructs patients to call their healthcare provider and discontinue eluxadoline if they feel 
they may be experiencing any signs or symptoms of sphincter of Oddi spasm or 
pancreatitis.  The Medication Guide will be provided to patients each time eluxadoline is 
dispensed.  

Communication Plan:  The Applicant will implement a Communication Plan that will 
target gastroenterologists and other practitioners who treat patients with IBS-D.  The 
Communication Plan will include:  a Dear Healthcare Professional Letter (sent within 30 
days of launch and again 1 year after launch to gastroenterologists as well as primary 
care physicians and other healthcare practitioners who prescribe medicines approved 
for IBS), a Dear Professional Society Letter (sent within 30 days of launch and again 1 
year after launch to the leadership of professional societies representing 
gastroenterologists and other practitioners who prescribe medicines or care for patients 
with IBS-D); and a Web site (Applicant will have a web site with information about the 
indication, safety, and efficacy of eluxadoline.  The website will have links to information 
for prescribers and patients, the full prescribing information, Medication guide, and 
DHCP Letter.); and sales force training on risk messages.   

In addition, the Applicant commits to evaluate adverse events of special interest on an 
ongoing basis.  This will focus on events of special interest based on their occurrence in 
the development program (e.g., hepatobiliary or pancreatitis events) as well as events 
that were not seen in the clinical development program, but represent a theoretical risk 
based on the pharmacology of eluxadoline (e.g., complications of constipation and 
specific CNS adverse events).  

Reviewer Comments:  This reviewer does not believe a formal postmarketing Risk 
Evaluation and Mitigation Strategy (REMS) is required for eluxadoline.  The non-REMS 
risk minimization strategy provided by the Applicant is acceptable.  
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1.4 Recommendations for Postmarket Requirements and Commitments

At the time of this review, Postmarket Requirements and Commitments are 
recommended with the approval of eluxadoline, however, these are still under 
discussion with the Applicant.

The Clinical Pharmacology review team recommends the following post marketing 
commitment (PMC) studies:  

 Conduct a dedicated renal impairment study
 Conduct an in vivo DDI study with CYP3A4 substrate to evaluate the clinical 

relevance of eluxadoline’s potential to inhibit CYP3A4 via mechanism based 
inhibition 

 Conduct an in-vitro study to evaluate the potential of JNJ-27018966 to induced 
CYP2B6 

 Conduct an in-vitro study to evaluate the potential of JNJ-27018966 to inhibit 
CYP2C8 

At the time of this review, the Applicant agreed to the following pediatric (PMR) studies 
under PREA:  

 A Randomized, Double-Blind, Dose-Ranging Study to Evaluate the Safety and 
Effectiveness of Eluxadoline in Pediatric Subjects (Aged 6 to 17 years) With 
Diarrhea-Predominant Irritable Bowel Syndrome

 A Randomized, Double-Blind Study to Confirm the Safety and Effectiveness of 
Eluxadoline in Pediatric Subjects (Aged 6 to 17 years) With Diarrhea-
Predominant Irritable Bowel Syndrome

 An Open-Label Safety Study of Eluxadoline in Pediatric Subjects (Aged 6-17 
Years) With Diarrhea-Predominant Irritable Bowel Syndrome

The applicant has requested a Waiver of Pediatric Study for pediatric patients from birth 
to <4 and a Deferral of Pediatric Study for pediatric patients ≥ 6 to 17 years and 11 
months.  

In addition, the Applicant committed to the following enhanced postmarketing 
pharmacovigilance:

 Assess adverse events of special interest on an ongoing basis – this will focus on 
events of special interest based on their occurrence in the development program 
(e.g., hepatobiliary or pancreatitis events) as well as events that were not seen in 
the clinical development program, but represent a theoretical risk based on the 
pharmacology of eluxadoline (e.g., complications of constipation and specific 
CNS adverse events).  

Reviewer Comment:  We generally have waived requirements for pediatric studies of 
IBS treatments in children under the age of 6 due to the low IBS incidence in that age 
group.  The final determination of pediatric waiver and deferral will be made upon 
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presentation to the Pediatric Research Committee (PeRC) as part of the review of the 
NDA for IBS-D.  This reviewer agrees with the proposed enhanced pharmacovigilance.  

2 Introduction and Regulatory Background

Irritable bowel syndrome (IBS) is a functional bowel disorder affecting up to 20% of 
adolescents and adults in North America, with a higher prevalence in women.   The 
diagnosis of IBS is based on the symptom-based Rome III criteria and is defined as 
recurrent abdominal pain or discomfort at least 3 days per month in the last 3 months 
associated with two or more of the following: improvement with defecation, onset 
associated with a change in frequency of stool, and onset associated with a change in 
form (appearance) of stool.2,3,4 Diarrhea predominant IBS accounts for approximately 
one-third of all cases of IBS and is defined as IBS with loose or watery stools with ≥25% 
of bowel movements.5    

The pathophysiology of IBS is complex and remains uncertain.  Familial studies are 
conflicting, but most suggest a genetic susceptibility to IBS; associations with specific 
genes have not yet been identified.6 The symptoms of IBS are believed to relate to a 
number of physiological factors including colonic dysmotility, enhanced visceral 
hypersensitivity, altered mucosal immune and inflammatory function (including changes 
in bacterial flora), and dysregulation of intestinal motor sensory, and CNS function 
(brain-gut dysfunction).7  Finally, psychosocial factors including daily stress may impact
the manifestation of IBS related symptoms.

IBS is not a life-threatening condition; however, its chronic relapsing nature has been 
shown to have a significant impact on patient quality of life and day-to-day functioning.  
IBS has been shown to impact not only an individual’s physical symptoms, but 
emotional and social functions as well.  IBS is associated with significant direct and 
indirect medical expenses, as well as increased indirect costs to patients and the 
community through work absenteeism.8  

                                           
2
Longstreth GF, Thompson WG, Chey WD, et al.  Functional Bowel Disorders.  Gastroenterol

2006;130:1480-1491.  
3

Saito YA, Schoenfeld P, Locke GR.  The Epidemiology of Irritable Bowel Syndrome in North America:  A 
Systematic Review.  Am J Gastroenterol 2002;97:1910-1915.  
4
Camilleri M.  Current and Future Pharmacological Treatments for Diarrhea-Predominant Irritable Bowel 

Syndrome. Expert Opin Pharmacother 2013;14(9):1151-1160.
5
Wald A.  Irritable Bowel Syndrome – Diarrhea.  Best Pract & Res Clin Gastroenterol  2012;26:573-580.

6
Saito YA, Petersen GM, Locke GR, et al.  The Genetics of Irritable Bowel Syndrome.  Clin Gastroenterol 

Hepatol 2005;3(11):1057-65.
7

Drossman DA.  The Functional Gastrointestinal Disorders and the Rome III Process.  Gastroenterology  
2006;130(5):1377-1390.
8

Thompson WG, Longstreth GF, Drossman DA, et al.  Functional Bowel Disorders and Functional 
Abdominal Pain.  Gut  199;45(Suppl 2):1143-1147.
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The current treatment options for IBS-D are limited.  There are currently no unrestricted 
prescription products on the market indicated for the treatment of IBS-D.  Alosetron, a 
selective serotonin 5-HT3 receptor antagonist, is the only product approved for use in 
IBS-d in the US, however, it is approved only for women and under restricted 
distribution due to safety concerns related to severe constipation and ischemic colitis.   
Loperamide, a peripherally restricted µOR agonist, is a frequently used antidiarrheal , 
but it has not been shown to have significant effectiveness in managing the abdominal 
pain associated with IBS-D, and it is associated with treatment related 
constipation.9,10,11 Bile acid binders including cholestyramine and colesevelam may 
provide some relief of diarrhea symptoms when associated with bile acid malabsorption, 
and antidepressants are frequently employed, not only for treatment of associated 
depression, but for their neuromodulatory and analgesic properties as well.3  There is a 
need for additional treatment options in IBS-d that improve both diarrhea and abdominal 
pain and discomfort, without significant adverse effects.  

The FDA published guidance for industry in 2012 to assist the pharmaceutical industry 
who are developing drugs for the treatment of IBS.  Important concepts from this 
guidance included a recommendation for a primary endpoint that measures the effect of 
treatment on two major IBS signs and symptoms, abnormal defecation and abdominal 
pain, with the primary analysis comparing the response rates between the 
investigational drug and placebo.  The guidance recommended including only patients 
who meet the subtype-specific Rome III IBS diagnostic criteria and who have sufficient 
clinical manifestations of IBS to make demonstration of a clinically meaningful 
improvement possible. In addition, since IBS symptoms are intermittent, randomized 
clinical trials of at least 12-weeks duration are usually recommended.12  

2.1 Product Information

Eluxadoline is a locally active, mixed mu opioid receptor (µOR) agonist and delta opioid 

receptor (δOR) antagonist.   Eluxadoline has low oral bioavailability and acts through 

local action at opioid receptors within the GI tract.  

Established name:  eluxadoline

                                           
9

Hovdenak N.  Loperamide Treatment of the Irritable Bowel Syndrome.  Scand J Gastroenterol Suppl
1987;130:81-84.
10

Lavo B, Stenstam M, Nielsen AL.  Loperamide in Treatment of Irritable Bowel Syndrom – A Double-
Blind Placebo Controlled Study.  Scand J Gastroenterol Suppl  1987;130:77-80.  
11

Talley NJ.  Pharmacologic Therapy for the Irritable Bowel Syndrome.  Am J Gastroenterol  
2003;98(4):750-758.
12 FDA Guidance for Industry Irritable Bowel Syndrome – Clinical Evaluation of Drugs for Treatment. May 
2012.
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Structural formula:

Pharmacologic class: Mixed mu opioid receptor agonist/ delta opioid 

receptor antagonist

Dosage Form and Strength:  100 mg immediate release oral tablet.  Eluxadoline 

will be supplied as pink-orange to peach-colored 100 

mg capsule shaped film-coated tablets and pale-

yellow to light tan-colored 75 mg capsule shaped film-

coated tablets.  

Proposed indication:  Treatment of adults with diarrhea predominant 

irritable bowel syndrome (IBS-d).

Proposed dosing regimen:  100 mg twice daily with food; 75 mg twice daily with 

food for patients with prior cholecystectomy or who 

cannot tolerate the 100mg dose

2.2 Tables of Currently Available Treatments for Proposed Indications

Currently approved treatments for IBS-d appear in Table 1.  
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2.5 Summary of Presubmission Regulatory Activity Related to Submission

IND 79,214 was submitted on November 21, 2007 and received fast track designation in 

the treatment of IBS-d on January 19, 2011.  Presubmission regulatory activities related 

to this submission included approximately 8 formal face-to-face meetings between the 

Applicant and FDA.  In addition, there were a number of teleconferences and written 

correspondences exchanged during the development program.  The Phase 3 protocols 

were developed in communication with the FDA and are consistent with the overall 

recommendations of the final IBS guidance, including the general study design, patient 

population, and primary efficacy endpoint.  In order to support global registration, the 

Applicant included an evaluation of efficacy at 12 weeks (FDA recommendation) and 26 

weeks (EMA recommendation).  In addition, there were multiple interactions between 

the Applicant and the FDA’s Controlled Substance Staff regarding abuse potential study 

requirements.  Table 2 below summarizes pre-submission regulatory meetings and 

correspondence.  A more detailed account of meetings and agreements is provided in   

Appendix 5: Detailed Events of Pre-Submission Regulatory History.  
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3.1 Submission Quality and Integrity

The submission quality and integrity are acceptable. The electronic application was
well-organized and easy to navigate.  The datasets were complete and navigable,
however, the Applicant did not submit a Study Data Reviewer’s Guide for their pivotal 
studies.  In addition, the Applicant did not include an AE Treatment Emergent Flag or 
EPOCH variable in their datasets.  

The application was originally submitted with incomplete safety data, as not all patients 
in IBS-3001 had completed the 52-week double blind treatment period.  This was 
discussed with the Division during the pre-NDA meeting, and it was agreed that the 
application could be filed after the efficacy data was complete, but that the updated 
safety data would need to be provided by the 120-day safety update and would 
constitute a major amendment.  The updated safety data was provided as agreed upon.  

Reviewer Comments:  The submission was of good quality. A Study Data Reviewer’s 
Guide would have helped orient this reviewer to the data, particularly related to the 
handling of study drug misallocations in the Applicant’s safety analyses.  See Section 
7.1 for additional details.  

3.2 Compliance with Good Clinical Practices

The applicant includes a statement that all clinical trials were conducted in compliance 
with Good Clinical Practices (GCP).   The application also included a debarment 
certification that the applicant did not use the services of any person debarred under 
section 306 of the Federal Food, Drug and Cosmetic Act in connection with this 
application.

The Office of Scientific Investigations (OSI) performed site investigations of 5 clinical 
sites which are summarized in Table 3 below:
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A Form FDA 483 was issued at this site for failing to follow the protocol and not 
reporting changes in research activity to the IRB prior to implementation.  Specifically, 
while the trial was ongoing, the monitors determined that the study personnel were 
entering data for the subjects.  When this was brought to the attention of the clinical 
investigator, she removed the study staff, discussed the issue with the patients, and 
instituted corrective action.  The FDA confirmed the corrective actions were completed.  
The final classification was VAI, however, OSI assessed that the data generated by this 
site appeared acceptable in support of the indication.  

Clinical Site 371 (IBS-3001) and 541 (IBS-3002):  
There was no evidence of under-reporting of adverse events, and no discrepancies 
were noted between the line listings and the source documents and data. The studies 
appear to have been conducted adequately, and the data generated by this site may be 
used in support of the indication.  

Clinical Site 373 (IBS-3001) and 832 (IBS-3002): 
There was no evidence of under-reporting of adverse events, and no discrepancies 
were noted between the line listings and the source documents and data.  The studies 
appear to have been conducted adequately, and the data generated by this site may be 
used in support of the indication.  

Clinical Site 20 (IBS-3001):
A Form 483 was issued at this site.  The site was found to be in general compliance 
with the instructions from the sponsor, with the exception that Subject 020021 was 
randomized in spite of having exclusion criterion of elevated lipase >2x ULN.  This 
violation was noted by the sponsor while the study was ongoing.  The final classification 
was VAI, however, OSI assessed that the data generated by this site appeared 
acceptable in support of the indication.

There were no significant issues noted with the IXRS used in the study.  No Form FDA 
483 was issued, and the assessment by the inspector was that the studies appear to 
have been conducted adequately, and the data generated by this site may be used in 
support of the indication.  

Furiex Pharmaceuticals, Inc.
The monitoring of investigators was adequate and the sponsor maintained adequate 
oversight.  Data receipt and handling were adequate.  The studies appear to have been 
conducted adequately, and the data generated by this site may be used in support of 
the indication.  

Reviewer comment:  OSI inspection reports are complete, with the exception of 2 
pending reports for  and Furiex Pharmaceuticals, though these were 
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given preliminary NAI and no Form 483s were issued at these sites. Three (3) of 5 
clinical sites inspected were classified as NAI.  Site 20 was classified as VAI, for the 
reasons summarized above; however, this violation did not adversely affect data 
integrity. Site 363/482 was classified as VAI due to study personnel entering data for 
patients.  The site inspector confirmed that corrective action was taken by the site 
investigator.  While this violation has the potential to impact data integrity, the site 
enrollment was not a significant proportion of the overall study population (8 patients in 
IBS-3001 and 5 in IBS-3002).  Furthermore, this site had 0 responders in either study, 
so it does not appear the site disproportionately contributed to the efficacy of 
eluxadoline.  OSI recommended that data from the inspected sites can be used in 
support of the NDA.  This reviewer agrees with the OSI assessment.  

3.3 Financial Disclosures

The Applicant provided a single signed copy of FDA Form 3454 with an appended list of 
investigator names from each covered study. 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.

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

Eluxadoline is an immediate release oral tablet supplied as 75mg and 100mg film-

coated tablets.  The 75mg tablets are pale-yellow to light tan-colored capsule shaped 

tablets with “FX75” debossed on one side.  The 100mg tablets are pink-orang to peach-

colored capsule shaped tablets with “FX100” debossed on one side.  

The full chemical name of eluxadoline is 5-[[[(2S)-2-amino-3-[4-(aminocarbonyl)-2,6-

dimethylphenyl]-1-oxopropyl][(1S)-1- (4-phenyl-1H-imidazol-2-yl)ethyl]amino]methyl]-2-

methoxybenzoic acid.72

Eluxadoline has a molecular weight of 569.65 and a molecular formula of 

C32H35N5O5. 

The drug product is composed of eluxadoline and the inactive ingredients listed in Table 

4 below.  
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The pharmacokinetics of eluxadoline were similar across species.  Eluxadoline is 
absorbed rapidly after oral dose and has low bioavailability in mice, rats, and 
cynomolgus monkeys (≤ 0.83%).  The toxicology of eluxadoline was characterized in 
single dose oral and intraperitoneal studies in mice and rats.  In addition, repeat oral 
dose studies were conducted in mice (28 day and 3 month), rats (5 day, 28 day, 2 
month, and 6 month), and monkeys (5, 7, and 28 day, 3 month, and 9 month).  Oral 
administration was well-tolerated up to relatively high doses:  2000 mg/kg in rats for 6 
months, 1500 mg/kg in rats and mice in carcinogenicity studies, and 200 mg/kg in 
cynomolgus monkeys for 9 months.  The NOAEL for the 26-week GLP rat study was 
2000 mg/kg/day, and the NOAEL for the 39-week GLP cynomolgus monkey study was 
200 mg/kg/day, the highest dose administered in both studies.  When administered IV, 
eluxadoline behaved as an opioid in rats and monkeys, and the systemic effects were 
reversed with naloxone.   Eluxadoline was not shown to be genotoxic and did not 
produce any evidence of oncogenic effect in mice or rats at doses up to 1500 
mg/kg/day.  Finally, fertility and early embryonic development in rats were unaffected up 
to doses of 1000 mg/kg/day, and pre- and postnatal development were unaffected 
following daily administration of 1000 mg/kg/day.  A summary of the toxicology program 
is shown in Table 5 below.  
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Table 5:  Summary of Toxicology Program for Eluxadoline

Study Type and Duration Route of Administration Species
Single dose toxicity Oral and IP Mouse and rat
Repeat dose toxicity

5 and 7 day Oral, SC, and Oral/SCa Rat and monkey
1 month Oral and Oral/SC Mouse (oral only), rat and monkey
3 month Oral and Oral/SC Mouse (oral only), rat and monkey
6 month Oral Rat
9 month Oral Monkey
2 week IV Rat and monkey

Genotoxicity
AMES In vitro Bacteria
Lymphoma In vitro Mouse
Chromosome aberration In vitro Human
Micronucleus IP Rat

Carcinogenicity
104 week Oral Mouse and rat

Reproductive toxicity
Fertility and early embryonic 
development

Oral Rat

Embryofetal development Oral and SC Rat and rabbit
Pre- and postnatal development oral Rat

Juvenile toxicity
1 month Oral Rat

Other
Murine lymph node Dermal Mouse
Bovine cornea In vitro Bovine
Phototoxicity In vitro mouse

Source:  Applicant’s nonclinical overview 
a  oral/SC denotes studies done with concomitant oral and SC doses to increase systemic exposure

There are no major efficacy or safety issues from nonclinical, which recommends 
approval.  For more information see the Nonclinical Review by Tamal Chakroborti, PhD.  

4.4 Clinical Pharmacology

The Clinical Pharmacology review team found the information submitted to support this 
NDA to be acceptable with the following recommendations for post marketing 
commitment (PMC) studies:

1. Dedicated renal impairment study

2. In vivo DDI study with CYP3A4 substrate to evaluate the clinical relevance of 

eluxadoline’s potential to inhibit CYP3A4 via mechanism based inhibition 

3. In-vitro study to evaluate the potential of JNJ-27018966 to induced CYP2B6 
4. In-vitro study to evaluate the potential of JNJ-27018966 to inhibit CYP2C8 
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For more detailed information see the Clinical Pharmacology Review by Dilara Jappar, 
PhD.  

4.4.1 Mechanism of Action

Eluxadoline is a locally active, mixed mu opioid receptor (µOR) agonist/delta opioid 
receptor (δOR) antagonist.  Eluxadoline acts locally, within the gastrointestinal (GI) 
tract, where the extensive expression of opioid receptors are believed to play a key role 
in regulating GI motility, secretion, and visceral sensation.  Eluxadoline has 
demonstrated efficacy in normalizing GI transit and defecation in animal models of 
stress induced or post GI inflammation-altered GI function, as well as reversing 
hyperalgesic responses in an animal model of acute colitis-induced visceral pain.

4.4.2 Pharmacodynamics

Eluxadoline has low oral bioavailability, thus pharmacodynamics are assessed based 
on local action within the GI tract.  A clear PK/PD relationship was not found in Phase 2 
Study IBS-2001.  The onset of eluxadoline’s pharmacodynamic effects is rapid, as 
demonstrated by improvements in abdominal pain and stool consistency early in the 
course of treatment.  

Pharmacodynamic studies assessing the impact of eluxadoline on CNS parameters 
(pupilometry, Bond-Lader Visual Analog scores, ARCI 49 assessment) showed no 
dose-related trends over time in change from baseline, supporting the lack of systemic 
effects with orally administered eluxadoline.  These results were consistent with a 
clinical study in opioid abusers showing no significant changes in pupillary constriction 
or drug liking with doses up to 1000mg.  

4.4.3 Pharmacokinetics

Eluxadoline has low oral bioavailability due to poor GI permeability and moderate 
hepatic first-pass extraction, involving OATP1B1-mediated hepatic uptake of 
eluxadoline.  Co-administration with food lowers systemic exposures.  The half-life of 
eluxadoline is approximately 5 hours, with high inter-subject variability.    Eluxadoline 
shows dose-linearity across single oral doses from 30mg to 2000mg, and accumulation 
analyses after oral doses up to 500mg BID for 7 days showed no plasma accumulation 
of drug.  Eluxadoline is not metabolized, and no metabolites were detected in plasma 
after oral administration of 1000mg eluxadoline. Biliary excretion accounts for over 80% 
of overall elimination, and renal excretion plays a minimal role in elimination.  

Eluxadoline is not a substrate, inducer, or significant inhibitor of CYP enzymes in vitro in 
primary human hepatocytes and liver microsomes.  Drug-drug interaction studies 
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5.2 Review Strategy

For this NDA submission, Phase 3 Clinical Trials IBS-3001 and -3002 were reviewed in 
detail.  Details of the study design and conduct for each trial are contained in Section 5, 
and study results are discussed in Sections 6 (efficacy) and 7 (safety).  Study IBS-2001 
is considered supportive and data is primarily used in the review of safety and analysis 
of clinical information relevant to dosing recommendations.  .  

5.3 Discussion of Individual Studies/Clinical Trials

General Information Regarding Controlled Efficacy Studies
The placebo-controlled efficacy studies (IBS-3001 and IBS-3002) were identical studies
through Week 26, including primary and secondary objectives, entry criteria, treatment, 
study visits and procedures, control procedures, primary and secondary efficacy 
endpoints, statistical plan, and protocol amendments.   After Week 26, study IBS-3002 
included a 4-week blinded withdrawal phase, while IBS-3001 included an additional 26-
week double blind safety assessment.  Protocol items that differed between the two 
studies are highlighted below.  

5.3.1 Protocol Summary

Title
Study IBS-3001
A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Study to Evaluate the 
Efficacy, Safety, and Tolerability of JNJ-27018966 in the Treatment of Patients with 
Diarrhea-Predominant Irritable Bowel

Study IBS-3002
A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Study to Evaluate the 
Efficacy, Safety, and Tolerability of JNJ-27018966 in the Treatment of Patients with 
Diarrhea-Predominant Irritable Bowel

Study Overview
Study IBS-3001
Study IBS-3001 was a multicenter, multinational, randomized, double-blind, placebo-
controlled, phase 3 study to evaluate the efficacy, safety and tolerability of eluxadoline 
in the treatment of 1282 adult patients with diarrhea-predominant irritable bowel 
syndrome.  IBS-3001 included a 52-week double blind treatment period, with efficacy 
assessments at 12 and 26 weeks and continuation to Week 52 for long term double 
blind safety data.  This study was conducted at 295 sites in the United States (269 
sites), Canada (9 sites), and the United Kingdom (17 sites).  The first subject was 
prescreened on 29May2012 and the last patient completed his/her last visit on 29 July 
2014.
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than 58 weeks for each patient.  Daily electronic diary data was collected, and efficacy 
assessments were conducted, through Week 26. Extraction of efficacy and safety data 
for statistical analysis was conducted when all patients had completed 26 weeks of 
treatment.   The continuation of treatment through Week 52 was to allow for continued 
assessment of long-term safety with placebo control, and investigative site staff and 
patients remained blinded through Week 52.  

Figure 1:  IBS-3001 Clinical Study Design

Copied and electronically reproduced from Applicant’s submission, Study IBS-3001 Clinical Study Report, Figure 9-1.

IBS-3002
IBS-3002 consisted of a pretreatment phase identical to study IBS-3001 (up to 1-week 
prescreening period and an up to 3-week screening period), a 26-week double-blind 
treatment phase, and a  4-week blinded withdrawal phase.  The total planned duration 
was not more than 34 weeks for each patient.   Daily electronic diary data was collected 
through Week 30, however, primary and key secondary efficacy assessments were 
conducted through Week 26.  The 4-week blinded withdrawal allowed for evaluation of 
rebound effects on study drug discontinuation.    

Figure 2:  IBS-3002 Clinical Study Design

Copied and electronically reproduced from Applicant’s submission, Study IBS-3002 Clinical Study Report, Figure 9-1

5.3.2  Key Inclusion Criteria

IBS-3001 and -3002
1. Male or female aged 18 to 80 years, inclusive, at Prescreening
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2. Diagnosis of IBS with a subtype of diarrhea defined by the Rome III criteria as 
loose (mushy) or watery stools ≥25% and hard or lumpy stools <25% of bowel 
movements 

3. Colonoscopy performed:
a. Within 10 year prior to prescreening if they are at least 50 years of age 
b. Since the onset (if applicable) of any of the following alarm features:

i. Documented weight loss within the past 6 months;
ii. Nocturnal symptoms;
iii. Familial history of colon cancer; or
iv. Blood mixed with their stool (excluding any blood from 

hemorrhoids)
4. Average of worst abdominal pain scores in the past 24 hours of >3.0 on a 0 to 10 

scale over the week prior to randomization.
5. Average stool consistency score (BSS) of ≥5.5 and at least 5 days with a BSS 

score ≥5 on a 1 to 7 scale over the week prior to randomization.
6. Average daily IBS-d global symptom score of ≥2.0 on a 0 to 4 scale over the 

week prior to randomization.
7. Completed electronic diary on at least 6 of the 7 days during the week prior to 

randomization AND at least 11 of the 14 days during the 2 weeks prior to 
randomization. 

8. Patient has not used any loperamide rescue medication within 14 days prior to 
randomization.

9. Must maintain stable diet and lifestyle throughout study.  Stable antidepressants 
(i.e., ≥ 3 months prior to prescreening) and as needed benzodiazepines for 
anxiety are acceptable. Patients may be taking medications for the treatment of 
allergies, chronic medical conditions, and migraine headaches, with the 
exception of opioids for acute treatment of migraines.  

10.Premenopausal women must be surgically sterile, abstinent, or practicing 
effective birth control

5.3.3  Key Exclusion Criteria

IBS-3001 and -3002
1. IBS with a subtype of constipation, mixed IBS, or unsubtyped IBS by the Rome III 

criteria 
2. History of inflammatory or immune-mediated GI disorders including inflammatory 

bowel disease and celiac disease
3. History of diverticulitis within 3 months prior to Prescreening
4. History of intestinal obstruction, stricture, toxic megacolon, GI perforation, fecal 

impaction, gastric banding, bariatric surgery, adhesions, ischemic colitis, or 
impaired intestinal circulation 

5. Any of the following surgical history:
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a. Cholecystectomy with ANY history of post cholecystectomy biliary tract 
pain. Patients who had a successful cholecystectomy with no post-
operative biliary tract pain are candidates for the study;

b. Any abdominal surgery within the 3 months prior to Prescreening;
c. Major gastric, hepatic, pancreatic, or intestinal surgery (appendectomy, 

hemorrhoidectomy, or polypectomy greater than 3 months post-surgery
are allowed)

6. History of cholecystitis within 6 months before Prescreening
7. History of pancreatitis of any etiology or biliary duct disease, excluding a history 

of gallstones, history of Sphincter of Oddi dysfunction
8. Elevated serum lipase >2 times the upper limit of normal at Prescreening
9. History or current evidence of laxative abuse
10.ALT/AST >3 times the upper limit of normal or total bilirubin >3 mg/dL, with the 

exception of Gilbert’s syndrome, at Prescreening
11.History of a cardiovascular event within 6 months prior to Prescreening.
12.Unstable renal, hepatic, metabolic, or hematologic condition.
13.History of malignancy within 5 years before Prescreening, history of HIV infection
14.History of DSM-IV-TR–defined substance dependency, excluding nicotine and 

caffeine, within 2 years prior to Prescreening.
15.History of alcohol abuse or binge drinking
16.Known lactose intolerance
17.History of microbiologically documented lower GI infection within 3 months
18.Uncontrolled hypertension
19.Abnormal thyroid function test unless clinically euthyroid due to thyroid 

supplement 
20.Hemoglobin <10 g/dL for women and <12 g/dL for men at Prescreening
21.Use of 5HT3 antagonists (e.g., alosetron) within 14 days of Prescreening
22.Use of aspirin or aspirin-containing medications or nonsteroidal anti-inflammatory 

drugs for the symptoms of IBS, within 14 days of randomization.
23.Current (within 14 days of randomization) or expected use of any narcotic or 

opioid containing agents, docusate, enemas, GI preparations (including antacids 
containing aluminum or magnesium, antidiarrheal agents, antinausea agents, 
antispasmodic agents, bismuth, or prokinetic agents)

24.Current (within 28 days of randomization) or expected use of rifaximin or other 
antibiotics (with the exception of topical antibiotics or a 1-day course with an 
antibiotic). 

25.Unable to swallow solid, oral dosage forms
26.Received an investigational drug or used an investigational medical device within 

30 days or was currently enrolled in an investigational study
27.Previously received investigational drug in a  study of eluxadoline
28.Planned elective surgery during study.
29.Pregnant or breastfeeding
30.Any condition that, in the opinion of the Investigator, would compromise the well-

being of the patient or the study
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31.Patient was an employee of the Investigator or study center with direct 
involvement in the proposed study

5.3.4  Study Medication, Concomitant Medications

Treatment
IBS-3001
Patients were randomly assigned 1:1:1 to 1 of 3 treatment groups.  Randomization was 
stratified by country.

 Group 1: eluxadoline 75 mg oral tablets BID
 Group 2: eluxadoline 100 mg oral tablets BID
 Group 3: matching placebo oral tables BID

Patients in each treatment group received kits containing 4 weeks’ worth of study drug. 
Each 1-week wallet within the kit contained a total of 32 tablets, sufficient for 7 + 1 day 
of dosing. The study drug was packaged in a double-dummy fashion and patients 
received 2 tablets at each administration and continued double-blind study drug for 52 
weeks.  Patients were instructed to take the study drug twice daily and to swallow the 
study drug whole with liquid.  Treatment compliance was assessed at the study centers 
by pill count.  

IBS-3002
As described for IBS-3001, patients were randomly assigned 1:1:1 to 1 of 3 treatment 
groups.  Randomization was stratified by country.

 Group 1: eluxadoline 75 mg oral tablets BID
 Group 2: eluxadoline 100 mg oral tablets BID
 Group 3: matching placebo oral tables BID

Patients in each treatment group received kits containing 4 weeks’ worth of study drug. 
Each 1-week wallet within the kit contained a total of 32 tablets, sufficient for 7 + 1 day 
of dosing. During the first 12 weeks of double-blind treatment, patients were dispensed 
1 kit at visits and from Week 12 through Week 26, two kits were dispensed.  The study 
drug was packaged in a double-dummy fashion and patients received 2 tablets at each 
administration and continued double-blind study drug for 26 weeks.  At the Week 26 
visit, all patients were to be assigned kits with single-blind placebo.  Patients were 
instructed to take the study drug twice daily and to swallow the study drug whole with 
liquid.   Treatment compliance was assessed at the study centers by pill counts.  

Prior and Concomitant Therapy:  
IBS-3001 and -3002
All prescription medications, herbal products, vitamins, minerals, and OTC medications 
taken within 2 weeks prior to randomization were recorded as prior therapy.  All 
medications taken after randomization and through Week 30 visit were recorded as 
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concomitant therapy.  The following medications were prohibited as prior or concomitant 
therapy:

 5HT3 antagonists (e.g., alosetron), prohibited  within 14 days of Prescreening
 Aspirin or aspirin-containing medications or NSAIDs, when taken specifically for 

IBS within 14 days of randomization  
 Narcotics,  opioid-containing agents, or tramadol prohibited within 14 days of 

randomization
 Docusate, enemas, or GI preparations (antacids containing aluminum or 

magnesium, anti-diarrheal agents [except loperamide rescue medication after 
randomization], antinausea agents, antispasmodic agents, bismuth, or prokinetic 
agents), prohibited within 14 days of randomization

 Rifaximin prohibited within 28 days of randomization

Stable doses of antidepressants or medications to treat allergies, chronic medical 
conditions, or migraine headaches were permitted as prior and concomitant 
medications, except those listed above.

Loperamide was prohibited during the 3-week screening period.  During the double-
blind treatment period and blinded withdrawal, loperamide rescue medication was 
permitted for the acute treatment of uncontrolled diarrhea.  Loperamide 2 mg every 6 
hours was permitted with the following restrictions:

 No more than 8 mg over a continuous 24-hour time period
 No more than 14 mg over a continuous 48-hour time period
 No more than 22 mg over a continuous 7-day period

Patients recorded loperamide rescue use in their electronic diaries.  A notification was 
automatically generated to alert investigator if a patient used more than the allowed 
amount of loperamide.  

5.3.5  Study Visits and Procedures

Prescreening and Screening Period:
IBS-3001 and -3002
The schedule of events and study procedures for the prescreening and screening 
period is provided in Table 8 below.  
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 have an average daily IBS global symptom score of ≥2.0 over the week prior to 
randomization, and

 who have not used any loperamide rescue medication in the 2 weeks prior to 
randomization

Patients who did not meet all 5 criteria were permitted an additional week of screening 
time (total 3 weeks) in which to satisfy all the criteria.  

Double Blind Treatment Period:  
IBS-3001
Patients in IBS-3001 had study visits throughout the 52 week treatment period at Weeks 
2, 4, 8, 12, 18, 26, 36, 44, and 52.  During the first 26 weeks of the double-blind 
treatment phase, patients were to record their daily IBS-d symptoms and information 
related to bowel functioning and loperamide use via the IVRS, preferably at the same 
time each day.  In addition, once per week during the IVRS call, patients documented 
whether they were experiencing adequate relief of symptoms.  

Efficacy assessments for determination of clinical response were conducted through 26 
weeks, with the primary endpoint through 12 weeks for FDA and 26 weeks for EMA, 
respectively.  Investigative site staff and patients remained blinded through Week 52 
(for safety assessment); however, investigators were to receive automatic notifications 
from the IVRS as follows:

 Immediately if a patient has 4 consecutive days of no bowel movement as 
verified by non-missing IVRS entries (i.e., IVRS-confirmed constipation)

 Immediately if a patient exceeds the allowable amount of loperamide rescue 
medication use as verified by IVRS entries

 Periodically (i.e., once per week) to inform Investigators of patients’ compliance 
in completing the daily diary

Safety assessments during the treatment phase included monitoring of adverse events, 
clinical laboratory assessments, vital signs, ECGs, and physical examination findings.  
The Subjective Opiate Withdrawal Scale (SOWS) was used to assess potential
withdrawal symptoms throughout the study.  

The schedule of events and study procedures for the double-blind treatment period are 
included in Table 9 below.  
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Review electronic diary 
notifications

X X X X X X X

Source:  Table 6-2, Applicant Clinical Study Protocol, IBS-3001
a Eligible patients will be dispensed in accordance with their randomly assigned treatment. Study drug was not dispensed until all other procedures were performed.
b Patients were required to access an electronic diary each evening to record daily stool consistency, worst abdominal pain/discomfort/bloating in the past 24 hours, their IBS-d global symptom score 
in the past 24 hours, and to report information related to their bowel functioning (X on schedule are to remind investigators that this will be an ongoing activity)
c  Once per week patients were asked if they have experienced adequate relief of IBS symptoms during IVRS call
d  IBS-QoL was to be completed during the patients scheduled visit, prior to all other evaluations
e  lipase and triglycerides were to be assessed as part of serum chemistry at Baseline.  Unscheduled blood draws for lipase and triglycerides were to be performed for any patients with confirmed or 
suspected AEs of pancreatitis.  An increase in ALT/AST to > 3xULN should be followed by repeat testing within 48 – 72 hours of ALT, AST, alk phos, and tbili.  
f  pregnancy tests were to be performed unless patients are surgically sterile or there is a documented history of postmenopausal status.  
g  This includes assessment of loperamide use which is also recorded by the patient in the daily telephone diary for the first 26 weeks.
h  End of treatment/early withdrawal evaluations were to be performed for patients who complete through Week 52 or who are withdrawn from the study.  A patient who discontinues should return to 
complete the early withdrawal assessments as soon as possible after stopping study drug. 
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Post-treatment follow up (Week 54)
Patients who completed the study through week 52 were to return to the clinic for a 
post-treatment follow-up assessment.  The schedule of events and study procedures for 
the post-treatment follow up are included in Table 9 above.

IBS-3002
The treatment phase was identical through Week 26, however, IBS-3002 ended at 
Week 30 following a blinded withdrawal.  During the withdrawal period, all patients 
received single-blind placebo and were to continue to access the IVRS every day to 
record their IBS-d symptom data and information related to their bowel functioning and 
loperamide use.  The Time and Events schedule for IBS-3002 is shown in Table 10
below.  

Reference ID: 3707902





Clinical Review
Laurie Muldowney
NDA 206940
eluxadoline

44

a Eligible patients will be dispensed in accordance with their randomly assigned treatment. Study drug was not dispensed until all other procedures were performed.
b Patients were required to access an electronic diary each evening to record daily stool consistency, worst abdominal pain/discomfort/bloating in the past 24 hours, their IBS-d global symptom score 
in the past 24 hours, and to report information related to their bowel functioning (X on schedule are to remind investigators that this will be an ongoing activity)
c  Once per week patients were asked if they have experienced adequate relief of IBS symptoms during IVRS call
d  IBS-QoL was to be completed during the patients scheduled visit, prior to all other evaluations
e  lipase and triglycerides were to be assessed as part of serum chemistry at Baseline.  Unscheduled blood draws for lipase and triglycerides were to be performed for any patients with confirmed or 
suspected AEs of pancreatitis.  An increase in ALT/AST to > 3xULN should be followed by repeat testing within 48 – 72 hours of ALT, AST, alk phos, and tbili.  
f  pregnancy tests were to be performed unless patients are surgically sterile or there is a documented history of postmenopausal status.  
g  This includes assessment of loperamide use which is also recorded by the patient in the daily telephone diary for the first 26 weeks.
h  End of treatment/early withdrawal evaluations were to be performed for patients who complete through Week 52 or who are withdrawn from the study.  A patient who discontinues should return to 
complete the early withdrawal assessments as soon as possible after stopping study drug.  
I  SOWS will only be completed at early withdrawal for patients who discontinue from the study prior to completion of the double-blind treatment period at Week 26.  Patients who complete the blinded 
withdrawal period will not be required to complete the SOWS at Week 30
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.  

5.3.6  Control Procedures

Randomization
IBS-3001 and -3002
The randomization schedule was generated using the SAS software, and the schedule 
was sequestered until the study was unblinded.  Patients were randomly assigned 1:1:1 
to 1 of the 3 treatment groups.  Randomization was stratified by country.  

Randomization was via a central randomization interactive voice response system 
(IVRS)/interactive web response system (IWRS).  Study sites accessed the IVRS/IWRS 
to execute each randomization, after a patient had met all prerequisites and had 
completed all Day 1 scheduled procedures.  Patients were assigned a unique patient 
number by the randomization system which was not to be reused, even if the patient 
withdrew before receiving any study drug.  

Placebo Control
IBS-3001 and -3002
This was a placebo-controlled trial.  The investigational product was supplied as film-
coated, white to off-white tablets containing 75 mg or 100 mg of active drug.  Placebo 
tablets were supplied as matching tablets containing the same excipients.  Drugs were 
packaged in a double-dummy fashion and patients received 2 tablets at each 
administration.  

Blinding
IBS-3001 and -3002
This was a double-blind trial.  All patients, investigators, and study site personnel were 
unaware of the treatment assignments for the patients.   Should a medical emergency 
occur, the blind could be broken.  Furiex unblinded selected SAEs that met the criteria 
for expedited reporting.  

Data Management
IBS-3001 and -3002
Study data were entered from the source documents into an electronic data capture 
(EDC) system by study site personnel within 48 hours of completing the patients’ visits.  
Principle Investigators (or authorized Sub investigators) are responsible for approval of 
the entered/corrected data.   The clinical research associates will visit each study site, 
at a preplanned frequency, to review eCRFs for completeness and accuracy.  Any 
discrepancies noted between source documents and eCRFs will be entered as a 
discrepancy in the EDC system.    Data from eCRFs and other external data sources 
were entered into a clinical database. Quality control and data validation procedures 
were applied to ensure the validity and accuracy of the clinical database.
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5.3.7  Outcome Measurements

Primary Efficacy Endpoint
IBS-3001 and -3002

 Proportion of composite responders over the initial 12 week double-blind period.  
A patient was a composite responder if he or she met the daily response criteria 
for at least 50% of the days with diary entries during Weeks 1 – 12.  A patient 
was a daily responder if he or she met both of the following criteria:

o Daily pain response:  worst abdominal pain scores in the past 24 hours 
improved by ≥ 30% compared to baseline, where baseline was the 
average of daily worst abdominal pain score the week prior to 
randomization

o Daily stool consistency response:  BSS score < 5 or the absence of a 
bowel movement if accompanied by ≥ 30% improvement in worst 
abdominal pain compared to baseline pain.  

To be eligible to be a responder, a patient must have had a minimum of 60 days of diary 
entries over the 12-week interval (70% diary entry completion).  Any patient with fewer 
than the minimum days of diary entries was considered a non-responder.  Descriptions 
of individual patient reported outcome efficacy assessment measures from the daily 
diary are provided in Table 12 below.  

Reviewer Comments:  The Primary endpoint was agreed upon in meetings with the 
FDA and is consistent with the recommendations in the FDA Guidance for Industry
Irritable Bowel Syndrome – Clinical Evaluation of Drugs for Treatment.  

Secondary Efficacy Endpoints
IBS-3001 and -3002
Secondary endpoints included the following:

 Composite responders (defined above) over each of the following intervals to 
assess durability of treatment: Weeks 1–4, Weeks 5-8, Weeks 9-12, Weeks 1-26.

 Pain responders over the intervals from Weeks 1–4, Weeks 5-8, Weeks 9-12, 
Weeks 1-12, and Weeks 1-26.

 Stool consistency responders over the intervals from  Weeks 1–4, Weeks 5-8, 
Weeks 9-12, Weeks 1-12, and Weeks 1-26.

 IBS global symptom responders over the intervals from  Weeks 1–4, Weeks 5-8, 
Weeks 9-12, Weeks 1-12, and Weeks 1-26.

 IBS-QoL responders 
 IBS adequate relief responders over the intervals from Weeks 1-12 and Weeks 

1-26.  
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studies and thus, allowed for flexibility with regard to missed daily diary calls. If no diary 
entry was made for a given day then it was considered a missing day.   A given patient 
is eligible for evaluation as a responder if he or she has at least 70% of days within a 
given period with an IVR diary call logged.  Patients not meeting this criterion will be 
treated as non-responders.  If worst abdominal pain was entered for a given day, but 
the BSS was missing, the patient would be considered a responder for that day if pain 
criteria was met (i.e., because no bowel movement was reported on that day). 
Otherwise a patient reporting no BMs on a given day in absence of a pain response 
would be a non-responder for that day.  

5.3.9  Protocol Amendments

IBS-3001 and -3002
Study IBS-3001 and IBS-2003 were originally dated 04March2012 and had 4 identical 
protocol amendments between 04June2012 and 04December2013.  The amendments 
are summarized below:  

Amendment 1 (04June2012):  the purpose of this amendment was to incorporate 
feedback from the US and EU regulatory agencies (primarily adding the 26 week 
assessments and endpoints for EMA), to clarify eligibility criteria, and to clarify the 
timing of assessments to be performed.  Specific revisions included:

 Changed duration of electronic diary collection and notifications for constipation, 
excess rescue medication usage, and patients’ compliance from 12 weeks to 26 
weeks

 Added daily assessment of abdominal discomfort to electronic diary collection
 Added exclusion criteria for lactose intolerance and gastrointestinal infection and 

clarified the definition of alcohol abuse and binge drinking
 Clarified the use of rescue medications (loperamide extended from 12 to 26 

weeks), prohibited medications (added tramadol), and concomitant medications 
(extended prohibition of concomitant medications that could interfere with study 
from 12 to 26 weeks)

Amendment 2 (24August2012): The purpose of this Amendment was to clarify eligibility 
criteria and the reporting period for pregnancies.  Specific revisions included:

 Added microscopic colitis as an example of an excluded inflammatory bowel 
disease

 Changed the pregnancy reporting requirement to the time of the first dose of 
study drug, to be consistent with the inclusion criteria

Amendment 3 (30October2012):  The purpose of this Amendment was to add guidance 
in the event of elevated liver enzymes (e.g., timing of repeat labs and withdrawal 
criteria) and clarify eligibility criteria and electronic diary notifications.   Specifically, this 
Amendment clarified that the electronic diary does not send a notification of eligibility to 
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the sites (related to diary compliance, loperamide rescue medication uses, etc.), rather 
the Investigator must re-verify that the patient meets all inclusion/exclusion criteria at 
the time of randomization.  

Amendment 4 (04December2013):  The purpose of this Amendment was to incorporate 
recommendations from the EMA regarding the EMA primary endpoint and timing for 
data extraction. 

6 Review of Efficacy

Efficacy Summary

Clinical trials IBS-3001 and IBS-3002 provided statistically persuasive evidence to 
support that eluxadoline 100mg BID and 75mg BID are effective for the treatment of 
diarrhea and abdominal pain in adults with diarrhea predominant irritable bowel 
syndrome (IBS-d).  Two phase 3 clinical trials (IBS-3001 and IBS-3002) were conducted 
to support this efficacy claim.   The design and objectives of the two studies were 
identical, and the primary objective was to demonstrate that eluxadoline 100 mg twice 
daily and eluxadoline 75 mg twice daily are superior to placebo in reducing abdominal 
pain and improving stool consistency during a 12-week double-blind treatment period.  
The study cohorts consisted of adult patients with IBS-d (by Rome III criteria) who met 
screening and baseline criteria for pain, stool consistency, and IBS-d global symptoms 
(see Section 5.1 Protocol Summary for specific inclusion criteria).

The pre-specified primary endpoint in both studies was the proportion of composite 
responders over the initial 12 week double-blind period.  A patient was a composite 
responder if he or she met the daily response criteria for at least 50% of the days with 
diary entries during Weeks 1 – 12.  A patient was a daily responder if he or she met
both of the following criteria:

 Daily pain response:  worst abdominal pain scores in the past 24 hours improved 
by ≥ 30% compared to baseline, where baseline was the average of daily worst 
abdominal pain score the week prior to randomization

 Daily stool consistency response:  BSS score < 5 or the absence of a bowel 
movement if accompanied by ≥ 30% improvement in worst abdominal pain 
compared to baseline pain  

Both Studies also included efficacy assessments over the first 26 weeks of the study.  
IBS-3001 continued through Week 52 for controlled, double-blind safety data, whereas 
IBS-3002 included a 4-week single blind withdrawal period to assess for rebound 
effects.  See Sections 5.3.1 and 5.3.2 for a discussion of the study protocols for Study 
IBS-3001 and IBS-3002, respectively.  The design and conduct of both trials was 
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identical through Week 26, including primary and secondary endpoints.  Efficacy data is 
thus shown throughout Section 6 with results from both phase 3 studies side by side.  

In Study IBS-3001, the proportion of composite responders was significantly higher in 
patients receiving eluxadoline 100mg BID compared to placebo (25.1% vs 17.1%, p = 
0.004) over Weeks 1 - 12.  The proportion of composite responders was also 
significantly higher in patients receiving eluxadoline 75mg BID compared to placebo 
(23.9% vs 17.1%, p = 0.014).  Similarly, in Study IBS-3002, the proportion of composite 
responders was significantly higher in patients receiving eluxadoline 100mg BID and 
75mg compared to placebo (29.6% 100mg and 28.9% 75mg vs 16.2% placebo, 
p<0.001).

6.1 Indication

The Applicant is proposing the eluxadoline receive an indication for the treatment of 
adults with diarrhea predominant irritable bowel syndrome (IBS-d).  

6.1.1 Methods

Two phase 3 clinical trials (IBS-3001 and IBS-3002) were conducted to support the 
efficacy claim for eluxadoline for the treatment of diarrhea and abdominal pain in men 
and women with diarrhea predominant irritable bowel syndrome (IBS-d).   IBS-3001 and 
IBS-3002 were multicenter, multinational, randomized, double-blind, placebo-controlled, 
phase 3 studies which included 2425 adult patients with IBS-d in the intention-to-treat 
population for efficacy analyses.  The design and conduct of both trials was identical 
through Week 26, including primary and secondary endpoints.   Primary efficacy 
evaluation was based on the patient’s daily self-assessment (collected using IVRS) of 
daily worst abdominal pain and stool consistency.

The definition of study populations included in the efficacy and safety analyses for IBS-
3001 and IBS-3002 are described in Table 13.  The primary set for all efficacy analyses 
was the ITT analysis set.  
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Reviewer Comments:  The majority of patients were white and female in both Phase 3 
studies, and approximately 95% of patients in both studies were from the US.  
Demographics were generally similar between treatment groups in both studies.  The 
proportion of patients ≥ 65 was slightly higher in the placebo group in both studies, 
compared to the 75mg and 100mg eluxadoline groups, but this reviewer does not 
believe this should have a substantial impact on results.   This reviewer believes the 
baseline demographic characteristics of patients in both studies was sufficiently similar 
and that the eluxadoline and placebo arms were generally well matched within both 
phase 3 trials, with regard to gender, race, and age.   Furthermore, the baseline 
demographics are similar to the demographics of IBS patients in the US, where the 
majority of IBS patients are white and female, and the prevalence of IBS declines after 
age 60.  

Most patients had IBS symptoms that tended to be persistent over time (79.6% in IBS-
3001 and 78.3% in IBS-3002.  Approximately 36% of patients in IBS-3001 used 
loperamide in the year prior to enrollment for IBS symptoms, and this was slightly higher 
percentage in the eluxadoline treatment arms compared to placebo (36.1% 75mg BID, 
39.4% 100mg BID vs 33.5% placebo).   Similarly, 35.6% of patients in IBS-3002 used 
loperamide in the year prior to enrollment.  The majority of patients in both studies who 
used loperamide did not experience adequate control of their IBS symptoms from their 
treatment (64.8% in IBS-3001 and 58.1% in IBS-3002).  A comparison by treatment 
arms of select baseline IBS characteristics during the week prior to dosing is presented 
in Table 15 below, excluding cases for which information is not known (i.e., due to 
electronic diary noncompliance).  
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higher dose, it is unlikely that this will impact the safety results.  This is discussed 
further in Section 7: Review of Safety.   

In IBS-3001, 40.1% (172 patients) in the 75mg arm, 60.3% (168 patients) in the 100mg 
arm, and 37.0% (158 patients) in the placebo group discontinued prematurely from the 
trial.  Of note, 79% of patients attended through the Week 12 visit when data collection 
associated with the primary efficacy endpoint was complete (primary efficacy endpoint 
was the proportion of composite responders over the initial 12 week double-blind 
period).  The most common reason for discontinuation was voluntary withdrawal by the 
patient (21.0% total patients), followed by discontinuation due to adverse events, which 
occurred more frequently in the eluxadoline arms than in the placebo arm (8.6% and 
10.6% vs 4.0% placebo).  

In IBS-3002, 65.6% (250 patients) in the 75mg arm, 68.9% (264 patients) in the 100mg 
arm, and 71.5% (273 patients) in the placebo group discontinued prematurely from the 
trial.  A similar proportion of patients continued through the Week 12 visit as was 
observed in IBS-3001 (79.3% in IBS-3002 vs 79.0% in IBS-3001).  Reasons for 
withdrawal were similar to IBS-3001 and included:  voluntary withdrawal by the patient 
(18.3% total patients) and discontinuation due to adverse events, which occurred more 
frequently in the eluxadoline arms than in the placebo arm (8.7% and 7.6% vs 5.0% 
placebo).  

Study disposition for IBS-3001 and IBS-3002, including reasons for discontinuation, are 
presented in Table 17 below.
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e  “Protocol violation” leading to discontinuation included scheduling error, prohibited medication, entry criteria error (h/o pancreatitis, lactose intolerance, no recent colonoscopy), 
attempting to enroll at different sites  
f

Discontinuations due to Sponsor decision included a site closing impacting 1 patient from the 75mg group and 2 patients  from the placebo group and 1 patient in the placebo 
group discovered to have biliary dyskinesia based on an ER visit for abdominal pain.  In study IBS-3002, discontinuation due to Sponsor decision was primarily due to 
misallocation of kits due to IVRS error
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Reviewer Comment:  There was a high proportion of patients who discontinued 
prematurely from the trial in all treatment groups. The discontinuation rate at 12 weeks 
(time for primary endpoint analysis) was approximately 79% in both IBS-3001 and IBS-
3002, with a slightly higher discontinuation rate in the placebo arm, compared to the 
eluxadoline arms.  This is similar to alosetron which had a 22% discontinuation rate 
during a 12-week treatment phase.  This reviewer notes poor coding quality in the 
disposition domain of the Applicant’s datasets for IBS-3001 and IBS-3002.  Terms were 
coded to “other” and “voluntarily withdrew” which could have more appropriately been 
mapped to other terms, however the proportion was similar across treatment groups 
and should not impact results.  The proportion of patients who withdrew due to lack of 
efficacy was small in both studies; however, the most common reason for 
discontinuation was voluntary withdrawal which does not provide a clear reason for 
discontinuation.  Rates of discontinuation due to voluntary withdrawal were similar 
across treatment groups, however, and thus not likely to impact efficacy results.  
Discontinuation due to adverse events was higher in the eluxadoline arms, which is not 
unexpected.   The overall discontinuation rates were slightly higher in eluxadoline 
groups, however, in this reviewer’s assessment there were no clinically important 
differences in subject disposition between the two arms of either of the studies.  

Protocol violations/Deviations:  
Protocol violations in IBS-3001 and IBS-3002 are summarized in Table 18 below.  Most 
protocol violations did not result in patients being excluded from the primary efficacy 
and safety analyses, except for 11 patients in IBS-3001 and 2 patients in IBS-3002, as 
noted in Table 17 above.  
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Reviewer Comments:  This reviewer believes that protocol violations were comparable
across treatment arms and unlikely to impact the efficacy evaluation.  This medical 
officer reviewed the violations of entry criteria for the ITT population.  The majority of the 
violations of eligibility criteria would have no impact on the efficacy evaluation (e.g., h/o 
alcohol abuse, allergy to opioids, pregnant or breastfeeding, patients who are not 
postmenopausal, etc.).  This reviewer categorized only 19 violations of entry criteria in 
Study IBS-3001 and 12 violations of entry criteria in Study IBS-3002 from the ITT 
population as possibly impacting that individual’s efficacy response (e.g., use of 5HT3 
antagonists within 14 day or current use of rifaximin).  These were equally distributed 
among treatment arms, however, and should not impact results.  

The treatment misallocations which occurred in studies IBS-3001 and IBS-3002 as a 
result of systematic errors in the IVRS occurred at Week 18 and Week 26, respectively.  
These results will not impact the primary or key secondary analyses, as these endpoints 
were assessed from Weeks 1 – 12.  Site kit misallocations due to drug dispensation 
errors at individual sites occurred in a small number of patients (5 in IBS-3001 and 3 in 
IBS-3002) and were thus unlikely to impact results.  Furthermore, the majority of the 
patients incorrectly received investigational drug when they were assigned to placebo 
which would favor placebo in the efficacy evaluation.  This reviewer agrees with the 
Applicant’s approach to analyzing these patients according to the randomization 
assignment, regardless of treatment received.  

The diary entry by site staff at site 363 is concerning, in that is brings into question the 
trial conduct at that site, however, there were only 8 patients enrolled to IBS-3001 from 
that site, so the results from this site should not impact overall efficacy results.  

6.1.4 Analysis of Primary Endpoint(s)

As previously described, the primary endpoint for IBS-3001 and -3002 was the 
proportion of composite responders over the initial 12 week double-blind period.  A 
patient was a composite responder if he or she met the daily response criteria for at 
least 50% of the days with diary entries during Weeks 1 – 12.  A patient was a daily 
responder for a given day if he or she met the criteria for both a daily pain response and 
a daily stool consistency response. 

 Daily pain response:  worst abdominal pain scores in the past 24 hours improved
by ≥ 30% compared to baseline, where baseline was the average of daily worst 
abdominal pain score the week prior to randomization

 Daily stool consistency response:  BSS score < 5 or the absence of a bowel 
movement if accompanied by ≥ 30% improvement in worst abdominal pain 
compared to baseline pain.  
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(28.9% 75mg, 29.6% 100mg, vs 16.2% placebo) and through Week 26 (30.4% 75mg, 
32.7% 100mg, vs 20.2%).    
The response rates appeared greater when assessing over the longer treatment period
(i.e. 26 weeks) in both studies.  Previous registration trials in IBS-D (i.e., alosetron) 
assessed “adequate relief of IBS pain and discomfort”.  The currently designed analysis 
is, in this reviewers opinion, more rigorous, but still shows similar improvement in 
symptoms over placebo.   

Interval Analyses of Composite Responders
In order to assess the durability of response over the course of treatment through Week 
26, the Applicant analyzed the proportion of composite responders over 4-week 
intervals and found that the proportion of composite responders was higher in both 
eluxadoline treatment groups compared to placebo for each of the 4-week intervals for 
both IBS-3001 and IBS-3002 (Weeks 1 – 4, 5 – 8, 9 – 12, 13 – 16, 17 – 20, 21 – 24, 25 
– 28).    In study IBS-3001, these differences were statistically significant (p < 0.05) for 
most intervals in the 75mg group and for all intervals for the 100mg group.  In IBS-3002, 
these differences were statistically significant (P < 0.05) for all of the intervals for both 
eluxadoline treatment groups. Table 21 below shows the CMH Analysis of Composite 
responders by interval, and Figure 3 and Figure 4 below present line plots of 
percentage of daily composite responders from Day 1 through Day 182 (Week 26) for 
each treatment group from the respective studies.  The daily composite response rates 
were consistently higher for both eluxadoline groups compared with placebo in Study 
IBS-3001 and IBS-3002.   
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Figure 3: Study IBS-3001, Percentage of Daily Composite Responders from Day 1 
through Day 182

Source:  Copied and electronically reproduced from Applicant’s submission, Study IBS-3001 Clinical Study Report, Figure 14.2.1.  

Figure 4:  Study IBS-3002, Percentage of Daily Composite Responders from Day 1 
through Day 182

Source:  Copied and electronically reproduced from Applicant’s submission, Study IBS-3002 Clinical Study Report, Figure 14.2.1

Reviewer Comments:  Both the analysis of composite responders by time interval and 
the line plots of percentage of daily composite responders show consistently higher 
composite response rates for the eluxadoline groups compared to placebo, over the 
entire course of treatment.  These differences were statistically significant in both 
treatment groups in both studies, with the exception of Weeks 9 – 12 and 13 – 16 in 
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loperamide takes into consideration patients who may have used loperamide on a more 
frequent basis.  This reviewer believes that the consistency of these results support the 
strength of the overall results.  

6.1.5 Analysis of Secondary Endpoints(s)

Pain responder:  
Pain responders were defined as patients who met the daily pain response criterion for 
at least 50% of the days and had a minimum of 60 days diary entry for Weeks 1 – 12 
and 110 days diary entry for Weeks 1 - 26.  

 Daily pain response:  worst abdominal pain scores in the past 24 hours improved 
by ≥ 30% compared to baseline, where baseline was the average of daily worst 
abdominal pain score the week prior to randomization

The proportion of pain responders (individual pain component of the daily composite 
responder definition) for the 75mg and 100 mg treatment groups was higher than 
placebo over the interval from Weeks 1 – 12, as well as over the interval from Weeks 1 
– 26 in both studies IBS-3001 and IBS-3002, however, the differences did not reach 
statistical significance.  No adjustment for multiple comparisons was made for 
secondary analyses.  
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these were post-hoc analyses and not controlled for multiplicity, this reviewer believes 
the data support that eluxadoline is effective across age groups.  

Region: 
Most patients in the ITT Analysis set were enrolled at sites in the US (N = 1212 in IBS-
3001 and N = 1097 in IBS-3002), compared to sites outside the US (N = 68 in IBS-3001 
and N = 48 in IBS-3002).  The results in the US thus, mirror the overall results, and little 
can be said about the specific results outside the US, given the small number of 
patients.  

Ethnicity:
The Applicant performed a CMH analysis of composite responders by ethnicity for the 
pooled Phase 3 studies.  In the pooled ITT Analysis Set, 659 patients self-identified as
Hispanic or Latino, and 1764 patients did not.  In this analysis, the proportions of 
composite responders were significantly higher than placebo for both eluxadoline doses 
in both ethnicity categories over Weeks 1 – 12.  

Race:
In the pooled ITT Analysis set, 2084 patients self-identified as white, 277 patients were 
black, and 62 patients were another race.  The proportion of composite responders was
higher than placebo for both eluxadoline doses among patients who were white and 
black.  These differences were not statistically significant among patients who were 
black; however, the sample size for this group was small, so it is difficult to interpret the 
results.  

BMI:
The Applicant performed a CMH analysis of composite responders by BMI category 
(<30 and ≥30 kg/m2) for the pooled Phase 3 studies.  In the pooled ITT Analysis Set, 
1276 patients had a BMI < 30 kg/m2 and 1142 patients had a BMI ≥30 kg/m2.  In this 
analysis, the proportions of composite responders were significantly higher than 
placebo for both eluxadoline doses in both BMI categories over Weeks 1 – 12.  

Baseline Characteristics and Other Medical History:
The pooled Phase 3 study results were consistent and favored eluxadoline when 
analyzing the proportion of composite responders by baseline disease characteristics.  
Similarly, the Applicant performed subgroup analyses on patients who were refractory to 
loperamide, as well as patients with a history of GERD, history of depression, and prior 
cholecystectomy.  The proportion of composite responders was consistently higher in 
the eluxadoline dose groups than placebo over Weeks 1 – 12, though this did not 
always reach statistical significance.  

Reviewer Comments:  While the sample sizes were small for many of the subgroups 
analyzed, this reviewer believes the results of the subgroup analyses were consistent 
across a variety of subpopulations and indicate that eluxadoline is effective across a 
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In Study IBS-3001 and IBS-3002, both the 75mg BID and the 100mg BID doses were 
statistically superior to placebo for the primary endpoint of composite response over 
Weeks 1 – 12.  When looking at all intervals of analysis, however, the results for 100mg 
BID appeared more robust than the 75mg BID dose.  See Table 20 and Table 21, 
above.  

Reviewer Comments:  This reviewer agrees with the dose selection, based on both 
phase 2 and phase 3 data suggesting that 100mg BID dose provides additional efficacy 
when compared to 75mg BID but may have an improved safety profile when compared 
to 200mg BID.  

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects

Please see Section 6.1.4 for a discussion of durability of treatment through 26 Weeks.  
Efficacy beyond 26 weeks was not assessed in either IBS-3001 or IBS-3002.  

6.1.10 Additional Efficacy Issues/Analyses

Study IBS-3002 included a 4-week blinded withdrawal period, to assess for significant 
worsening or “rebound” of symptoms following cessation of therapy.  Figure 5 below 
provides a line plot of daily pain scores which indicate that average daily pain scores 
remained lower for the eluxadoline treatment groups than for placebo during the 4-week 
blinded withdrawal period.   
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Figure 5:  Line Plot of Daily Pain Scores from IBS-3002, Including Weeks 27 - 30

Source:  Copied and electronically reproduced from Applicant’s submission, Study IBS-3002 Clinical Study Report, Figure 
14.2.4.

The Applicant provided a summary of weekly stool consistency scores and this 
information is provided below in Table 34 for weeks 26 through 30.  
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A total of 2562 subjects have been exposed to eluxadoline during the clinical 
development program, including 520 and 541 patients exposed to 6 months of 75mg 
and 100mg BID treatment, respectively. In addition, over 340 patients were exposed to 
12 months of treatment with eluxadoline75mg or 100mg BID.  Eluxadoline was 
generally well tolerated, and the overall incidence rates for AEs were comparable 
across treatment groups.  There was an increased risk of adverse events associated 
with Sphincter of Oddi dysfunction with eluxadoline.  These events (pancreatitis and 
hepatobiliary events) completely resolved on discontinuation of therapy.  The most 
common AEs reported were within the GI disorders SOC.  Constipation occurred more 
commonly in eluxadoline treatment arms, and there was a slightly higher incidence of 
abdominal pain in the eluxadoline treatment arms compared to placebo early in the 
course of treatment.  There appeared to be a slightly higher incidence of abdominal pain 
in patients receiving 100mg eluxadoline compared with 75mg eluxadoline and placebo, 
and this was particularly evident in patients with a prior cholecystectomy.    Most of 
these AEs of abdominal pain occurred early in the course of treatment.  These AEs 
appeared to resemble mild AEs associated with sphincter of Oddi spasm, particularly 
given their association with cholecystectomy status. The Applicant proposes marketing 
the 75mg dose for patients who have had a prior cholecystectomy or who cannot 
tolerate the 100mg dose.  Given the 75mg was demonstrated to be effective and there 
is the potential for increased abdominal pain with the 100mg dose, particularly in 
patients with prior cholecystectomy, this reviewer believes this is an acceptable 
approach.  

There were no deaths, and serious adverse events were uncommon and the proportion 

of patients with SAEs was similar across treatment arms (4.2% 75mg, 4.0% 100mg, 

2.6% placebo).  There was no imbalance of AEs suggestive of abuse potential and no 

indication of symptoms related to withdrawal on discontinuation of eluxadoline.  

See also the risk benefit assessment in Section 1.2.

7.1 Methods

The safety analysis set was defined as all patients enrolled who received at least one 
dose of study drug.  Any analysis based on the safety analysis set was based on the 
treatment actually received.   As described in Section 6.1.3, a total of 58 patients 
randomized to eluxadoline 75mg BID in Study IBS-3001 were impacted by an IVRS 
treatment misallocation during the study.  These patients were incorrectly dispensed 
100mg at their Week 18 visit and 53 of these patients took the wrong treatment for 1 to 
131 days.  For each of these patients, an affected study day window was identified (i.e., 
when the patient was taking the incorrect medication), and safety data that were 
recorded during the affected study day window were presented in summary tables 
according to the treatment being taken at that time.  These patients were included in 
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studied in the Phase 3 Studies (75mg BID and 100mg BID), however, for certain AEs of 
interest (e.g., pancreatitis), all doses were included in the analysis.  
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Sphincter of Oddi Spasm:  SO spasm is an established class effect associated with 
µOR agonists.  SO spasm is typically temporary and rapidly reversible, presenting as 
pancreatitis or abdominal or biliary-type pain with or without abnormal liver enzyme 
tests.  In order to evaluate potential AEs related to the sphincter of Oddi, the Applicant
established an external Hepatobiliary and Pancreatitis Adjudication Committee (HPAC) 
to evaluate all suspected cases of SOD and determine if blinded AEs in IBS-3001 and 
IBS-3002 met prespecified case definitions for pancreatitis and acute hepatobiliary 
events, and to determine the potential etiology of SO spasm in these events.  Cases 
were identified first using an expansive prospectively established list of MedDRA terms 
relating to suspected acute pancreatic or hepatic obstruction.  These AEs were further 
screened by the CRO and those meeting specific clinical criteria (e.g., drug withdrawn) 
were submitted for adjudication by the committee.  The following case definitions were 
used:

 Acute pancreatitis was defined as having at least 2 of the following 3 features:
o Abdominal pain suggestive of pancreatitis (epigastric pain often radiating 

to the back), with the start of such pain considered to be the onset of 
acute pancreatitis;

o Serum amylase or lipase levels ≥ 3x ULN
o Characteristic findings on CT, MRI, or transabdominal US

 Acute hepatobiliary event was defined as consisting of all of the following 3 
criteria:

o Abdominal pain suggestive of biliary origin (epigastric or RUQ pain) with 
the start of such pain considered to be the onset of the acute hepatobiliary 
event

o Serum ALT or AST ≥ 3x ULN, or 2x an elevated baseline value (if that 
value is > 3x ULN)

o Event prompts study drug withdrawal
 Sphincter of Oddi spasm was defined as an acute reversible pancreatic or biliary 

tract obstruction

Constipation Related Adverse Events:  
Constipation adverse events were spontaneously recorded during patient visits, along 
with other adverse events occurring during the course of treatment.  Adverse events of 
constipation were also prospectively defined based on patient’s daily IVRS entries 
related to bowel movements and stool consistency during the time the IVRS system 
was maintained (i.e., during the first 26 weeks of treatment in studies IBS-3001 and 
IBS-3002).  IVRS-confirmed constipation was defined as:

 Prospectively:  The absence of bowel movement on 4 consecutive days as 
confirmed by non-missing IVRS diary entries

 Retrospectively:  An average BSS score < 2 over any study week based  on 
IVRS diary entries.  

Abuse Potential:
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No patient died while participating in any study during the eluxadoline clinical 
development program, however, 1 patient death was reported during the conduct of 
Study IBS-3001.  

Patient 138/0001 from IBS-3001 was a 51-year-old female patient who died  
days after receiving her last dose of eluxadoline.  In total, she received 
eluxadoline for  days, from .  She was 
randomized to 75mg BID which she received for 127 days.  Due to an IVRS 
error, she then received 100mg BID for 31 days.  One day after receiving her last 
dose of study drug, the patient was hospitalized for left lower leg cellulitis 
( ).  On 28February2013, she returned to the study cite for study 
termination procedures and was noted to have left lower leg redness secondary 
to cellulitis.  Her physical exam, vital signs, and ECG were otherwise unchanged 
from her baseline examination.    Laboratory testing was unremarkable.   
days after her study termination visit (  days after last dose of study drug), she 
was found dead at home.  

The patient’s medical history and concurrent conditions included cardiac 
catheterization, type 2 diabetes mellitus, morbid obesity (BMI of 49 kg/m2), 
asthma, hypertension, hyperlipidemia, sleep apnea syndrome, gastroesophageal 
reflux disease, hypothyroidism, nephrolithiasis, insomnia, depression, suicide 
attempt, back pain, rhinitis, migraine, eczema, anxiety, osteoarthritis, rosacea, 
vitamin D deficiency, and hypersensitivity.   At the time of death, concomitant 
medications included alprazolam, zolpidem tartrate, amitriptyline, atenolol, 
eclecoxib, methylcellulose, valproate, semisodium, levothyroxine, hydrocortisone 
butyrate cream, omeprazole, methocarbamol, sumatriptan, paracetamol, 
salbutamol sulfate, liraglutide, vilazodone, colecalciferol, cetirizine hydrochloride, 
atorvastatin, ceftriaxone, clotrimazole, furosemide, lactobacillus acidophilus, 
metronidazole, miconazole, mupirocin, potassium citrate, triamcinolone, and 
heparin.  The death was labeled as arteriosclerotic cardiovascular disease, and 
the investigator assessed both the cellulitis and arteriosclerosis coronary artery 
as not related to study drug.  

Reviewer comment:  This reviewer agrees with the investigator’s assessment that the 
single death which occurred during IBS-3001 was not related to study drug, rather was 
likely related to the patients comorbidities.  Adverse events, including SAEs and deaths, 
should continue to be routinely collected and assessed in the postmarketing setting.  

7.3.2 Nonfatal Serious Adverse Events

A pooled summary of SAEs reported by more than 1 patient by SOC during Phase 2 
and Phase 3 studies in the 75mg, 100mg, and placebo treatment arms is provided 
below.  The proportion of patients with SAEs was slightly higher in patients receiving 
eluxadoline compared to placebo (4.2% 75mg, 4.0% 100mg, and 2.6% placebo).  The 
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most commonly reported SAEs were within the gastrointestinal disorders SOC, and 
pancreatitis was the most commonly reported SAE with 11 reported cases.   In addition, 
2 patients in Study IBS-3001 had an SAE of small bowel obstruction, 1 patient from the 
placebo arm and 1 patient from the 100mg arm.  Finally, 1 patient in IBS-3002 in the 
100mg treatment arm had an SAE of ischemic colitis.  These ischemic colitis and small 
bowel obstruction event which occurred in the eluxadoline treatment arm are briefly 
described below:

 IBS-3001-083/0012:  A 59-year old female patient experienced an SAE of small 
bowel obstruction  days after beginning therapy with eluxadoline 100mg BID.  
She had a history of a tubal ligation, and exploratory laparotomy showed an ileal 
stricture.  She underwent 2 small bowel resections, discontinued from the trial, 
and recovered from the event.  The event was assessed by the investigator as a 
small bowel obstruction secondary to ileal stricture and unlikely related to study 
drug.  

 IBS-3002-800/0004:  A 72-year old female patient experienced an SAE of 
ischemic colitis 19 days after beginning therapy with eluxadoline 100mg BID.  
She had multiple comorbidities, including hepatic cirrhosis, thrombocytopenia, 
sinus bradycardia, diverticulum, hemorrhoids, type II DM, COPD, hypertension, 
hyperlipidemia, secondary hyperparathyroidism, GERD, osteoarthritis, 
depression, anxiety, chronic renal failure, iron deficiency anemia, and recent 
Escherichia sepsis and pseudomonal sepsis.  She fully recovered and 
discontinued from the trial.  The event was assessed by the investigator as 
unlikely related to study drug.  This is further discussed in 7.3.5 Submission 
Specific Primary Safety Concerns, below.  
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 IBS2001-074/0001:  29-year old obese diabetic female s/p cholecystectomy 
presented with abdominal pain, nausea, and vomiting with increased pancreatic 
enzymes within several hours of receiving first eluxadoline dose.  Patient’s 
symptoms and labs resolved rapidly with discontinuation.

 IBS2001-277/0001:  51-year old female smoker s/p cholecystectomy with recent 
alcoholic pancreatitis prior to study presented with abdominal pain, elevated 
blood alcohol, and increased lipase after 2 doses of study drug.  

 IBS2001-144/0003:  62-year old female s/p cholecystectomy experienced mild 
symptoms of pancreatitis with normal CT minutes after first dose of eluxadoline.  
Patient’s symptoms and labs resolved rapidly with discontinuation.

Of the 6 patients not adjudicated as consistent with SO spasm:
 IBS2001-047/0003:  18-year old female who developed pancreatitis 15 days 

after discontinuing treatment.  She was receiving antibiotics associated with 
pancreatitis (clarithromycin).  Lipase was normal after 1 day.  

 IBS2001–125/001:  63-year old male with longstanding severe alcoholism and 
prior pancreatitis and imaging studies showing hepatic steatosis or 
steatohepatitis. He reported significant alcohol consumption in the days 
preceding his event.  He improved clinically in 1 – 2 days, however his enzymes 
took several weeks to normalize.

 IBS3002-712/0005:  50-year old female with h/o regular consumption of vodka 
presented with pancreatitis after 4 weeks of therapy.  Prior biopsy showed
steatohepatitis.

 IBS3002-677/0013:  56-year old male with increased alcohol consumption, 
recent steroids, and opiates for back pain developed pancreatitis after 
approximately 10 weeks of therapy.   Imaging studies showed hepatic steatosis,
reflecting possible chronic alcohol use.

 IBS2001-194/0002:  28-year old female presented with pain and increased lipase 
after 18 days on study drug.  She was not hospitalized and had no acute 
pancreatic findings on CT.  She admitted to heavy drinking the day before the 
event and has had similar symptoms associated with heavy drinking in the past.

 IBS3001-292/0001: 43-year old obese female who presented after 26 weeks of 
study drug with an MRI showing biliary sludge/thickened bile.  

Table 52:  Summary of Acute Hepatobiliary Events from Pooled Phase 2 and 3 
Studies

Cases adjudicated as acute hepatobiliary events 9
Cases adjudicated as consistent with SO spasm 9
Cases with absent gall bladder 8
Cases with unknown gall bladder anatomya 1
Source:  Applicant ISS Table 9 – 11
a  Patient from IBS-2001, where cholecystectomy status was not prospectively collected
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information is also included in Warnings and Precautions, Section 5.1 Sphincter of Oddi 
Spasm, Pancreatitis, .  In review of the label of several mu agonists
(codeine, tapentadol), SOD is described in the W&P section, though the use of the 
products in certain at risk populations is not a contraindication.  The rate of SOD with 
eluxadoline appears consistent with that of other opiates, and this reviewer believes that 
placement of issues related to SOD is appropriate for W&P but not an absolute 
contraindication.  

The risk of SOD in patients s/p cholecystectomy receiving opiates has also been 
described in the literature.  The risk for SOD in patients s/p cholecystectomy receiving 
eluxadoline does not appear to be greater than the risk associated with other opiates.  

Serious Gastrointestinal Adverse Reactions, Including Serious Complications of 
Constipation and Ischemic Colitis:

Alosetron is a selective serotonin 5-HT3 antagonist indicated for women with severe 
diarrhea-predominant irritable bowel syndrome.  Alosetron is marketed under a REMS 
including restricted distribution, due to infrequent but serious gastrointestinal adverse 
reactions reported with its use.  These events include ischemic colitis and serious 
complications of constipation, which have resulted in hospitalization, blood transfusion, 
surgery, and death.   Eluxadoline is a mixed mu opioid receptor agonist/ delta opioid 
receptor antagonist with a different mechanism of action.  However, given the potential 
risk associated with the only currently approved therapy for IBS-D, eluxadoline data was 
analyzed to determine if there was an increased risk for serious gastrointestinal adverse 
reactions with its use.

The rates of spontaneous reports of constipation were similar between the 75mg and 
100mg groups (7.4% and 8.1%, respectively) and greater than that of placebo patients 
(2.5%).  The Applicant reports no serious complications of constipation (e.g., 
hospitalization, surgery) during the eluxadoline clinical development program.  There 
were 2 SAEs of small bowel obstruction which occurred during Study IBS-3001, 
1patient in the placebo group and 1 patient in the eluxadoline 100mg treatment group.  
ISS – page 104.  Patient 083/0012 had a history of tubal ligation 30 years prior to 
randomization.  In the first 6 months of therapy, her diary demonstrated only 1 day of no 
bowel movement and no AEs of constipation or diary-confirmed constipation.  She was 
on treatment for  days when she was admitted to the hospital for an SAE of small 
bowel obstruction secondary to ileal stricture.  She subsequently underwent two small 
bowel resections.    Table 54 provides a pooled summary of constipation AEs by 
quarter for patients receiving 75mg, 100mg, or placebo during Phase 2 or 3 studies.  
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there was also a single case in the placebo arm, this reviewer does not believe there is 
any indication that eluxadoline contributes to small bowel obstruction.  

There was a single case of ischemic colitis reported during the eluxadoline clinical 
development program.  This case occurred in a 72-year old female patient with multiple 
comorbidities.   The event was assessed as unlikely related to drug.  The patient was at 
high risk for gastrointestinal bleeding due to hepatic cirrhosis, thrombocytopenia, 
coagulopathy, renal failure, h/o diverticulosis and internal hemorrhoids, and prophylactic 
aspirin use.  By history, the patient’s bleeding was associated with a drop in BP prior to 
arrival in the hospital which may have precipitated the ischemic event.  In addition, diary 
data showed no evidence of constipation leading up to the event.  Finally, while there is 
believed to be an increased risk for ischemic colitis with alosetron, the only approved 
therapy for IBS-D, eluxadoline is a different mechanism of action, and there is no known 
association between other opiates and ischemic colitis.  This reviewer agrees that this 
SAE was unlikely related to study drug.  

At this time, it appears that eluxadoline increases the risk of constipation, however, 
there is no evidence to indicate that eluxadoline increases the risk of serious 
complications of constipation or ischemic colitis.  

Events of fall, syncope, and road traffic accidents:  
The Applicant reported that adverse events of fall were reported in 1.6%, 0.9%, and 
0.4% of patients across the 75mg, 100mg, and placebo groups, respectively, in the 
Phase 3 studies.  There were no AEs of fall in the Phase 2 study.  Syncope was 
reported for 0.2%, 0.3%, and 0.2% of patients in the 75mg, 100mg, and placebo groups, 
respectively.  Ten patients had AEs of road traffic accidents who were driving during the 
Phase 3 studies.  These were reported in 4 patients in the 75mg group, 2 patients in the 
100mg group, and 2 patients in the placebo group.  

Reviewer Comments:  This reviewer separately queried the ISS dataset for AETERMs 
which could indicate a fall and results were similar to those described by the Applicant.  
The narratives for the traffic accidents were reviewed, and the majority of the accidents 
clearly show the other vehicle at fault.  No driver’s reported any CNS related AEs or 
other AEs which may have impaired their driving. The numbers for these AEs are small 
and it is difficult to draw any definitive conclusions, but there is insufficient data to 
suggest that eluxadoline has an impact on events of fall, syncope, and road traffic 
accidents.  

AEs Suggesting Abuse Potential:
The Applicant assessed for AEs suggesting abuse potential using a list of MedDRA 
terms derived from the FDA Draft Guidance for Industry, Assessment of Abuse Potential 
of Drugs, a 2008 public presentation by FDA Controlled Substance Staff, and input from 
key opinion leaders.  The overall incidence of AEs potentially related to abuse was 
similar across treatment arms (7.9% 75mg, 9.6% 100mg, and 8.1% placebo).  The most 
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Special considerations related to abuse and withdrawal potential are also discussed in 
Section 7.4.5.

Withdrawal Potential:  
The subjective opiate withdrawal scale (SOWS) was used in Phase 3 studies to screen 
for potential withdrawal effects.  This is described in Section 7.2.6 above.  Patients in 
IBS-3001 completed the SOWS at Week 52 or at early withdrawal.  Patients in IBS-
3002 completed the SOWS only for patients who discontinued from the study prior to 
completion of the double blind treatment period at Week 26.  This was in order to not 
jeopardize the 4-week single-blind placebo washout.  Descriptive statistics for SOWS 
results from the pooled Phase 3 studies is provided in Table 59 below.  
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7.4 Supportive Safety Results

7.4.1 Common Adverse Events

The most commonly reported adverse events during phase 2 and 3 Studies of 
eluxadoline were within the GI disorders and infections and infestations SOCs.  In 
general, the rates of common adverse events were similar across treatment groups, 
with the exception of AEs of the GI SOC, which were reported more frequently in the 
eluxadoline treatment arms (30.0% and 26.5%) compared to placebo (19.0%).  The 
frequency of AEs occurring in at least 2% of patients receiving eluxadoline 75mg or 
100mg and occurring more frequently than in placebo, are summarized in Table 61
below.  
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7.4.4 Electrocardiograms (ECGs)

ECG measurements were similar across treatment groups with no clinically significant 
changes from baseline observed.  Adverse events of prolonged QT interval occurred in 
1 patient each in the 25mg and 75mg groups, 3 patients in the 100mg group, and 3 
patients in the placebo group.  Three patients in the placebo group showed ECG signs 
of myocardial ischemia, and abnormal ST segment, abnormal T wave, and T wave 
inversion occurred in 1 patient each in the 100mg group and the placebo group.  In 
addition, a thorough QTc study showed that single doses of eluxadoline 100mg and 
1000mg to healthy subjects did not have significant effects on cardiac repolarization.  

Reviewer Comments:  This reviewer agrees there was no evidence of ECG changes 
with eluxadoline treatment.  

7.4.5 Special Safety Studies/Clinical Trials

Clinical Trials to assess the oral abuse potential of eluxadoline are described in 7.6.4
Overdose, Drug Abuse Potential, Withdrawal and Rebound, below.  

7.4.6 Immunogenicity

No specific studies have been performed to determine the immunogenicity of 
eluxadoline, as eluxadoline is not a therapeutic protein product.  

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events

The adverse event rates were similar between dosing groups, when looking at the data 
from pooled Phase 2 and 3 Studies.  Specifically, 54.7% of patients in placebo arms 
from Phase 2 and 3 studies experienced one or more AE, compared to 55.7% in the 
100mg BID group and 60.2% in the 75mg BID group.  There appeared to be a slightly 
higher incidence of abdominal pain in patients receiving 100mg eluxadoline, compared 
to the 75mg dose and placebo, and this was particularly evident in patients with a prior 
cholecystectomy (9.8% 100mg, 4.8% 75mg, and 3.8% placebo).   
See also Section 7.2.2 Explorations for Dose Response and 7.3.4 Significant 
Adverse Events.

Reviewer Comments:  there were no clear dose-dependent AEs, however, there was a 
suggestion for increased AEs of abdominal pain in the higher dose group.  The 
Applicant proposes these AEs were likely non-adjudicated mild cases of SO spasm, 
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given they tended to occur more commonly early in the course of treatment and were 
most common in patients without a gallbladder.  This is a reasonable assessment.  
Given the 75mg dose is shown to be effective, we recommend marketing both doses.  
The 75mg dose should be available to those who may not be able to tolerate the 100mg 
BID dose, due to abdominal pain, as well as patients who are s/p cholecystectomy and 
are at higher risk of SOD.  This was discussed and agreed upon with the Applicant 
during the Mid-Cycle meeting.

7.5.2 Time Dependency for Adverse Events

When looking at AE rates by duration of eluxadoline exposure, no increased frequency 
was seen with longer periods of use.  Adverse events in the GI SOC appeared to occur
more frequently early in the course of therapy.  Specifically, AEs of constipation 
occurred more frequently in the first Quarter for eluxadoline 75mg and 100mg (6.6% 
and 6.2%) and placebo (2.1%).  Rates of AEs of constipation decreased significantly by 
Quarter 2 (1.4% 75mg, 1.9% 100mg, and 0.3% placebo).  AEs of abdominal pain were 
reported more frequently within the first 2 weeks of treatment, compared with 
subsequent weeks in the treatment phase.  See also 7.3.4 Significant Adverse 
Events and 7.3.5 Submission Specific Primary Safety Concerns.  

Reviewer Comments:  The Applicant describes the higher rate of AEs of constipation 
and abdominal early in the course of treatment in the full prescribing information.  This 
is acceptable to this reviewer.  

7.5.3 Drug-Demographic Interactions

No formal drug-demographic studies were conducted in support of this NDA, however, 
the Applicant analyzed the pooled safety data by gender, age, race, and body mass 
index.  

Gender:
Across the pooled Phase 2 and 3 studies, 1068 (33.0%) patients were male and 2167 
(67.0%) patients were female.  Overall, a higher proportion of female patients reported 
AEs than male patients (60.0% vs 49.3%, respectively), and more female patients 
reported AEs of GI disorders (27.3% vs 20.8%).  In addition, more females reported 
AEs of infections and infestations (24.8% vs 17.7%).  Otherwise, the proportions of 
males and females with AEs by SOC were comparable.  The proportion of SAEs were 
similar (2.3% vs 3.9%, respectively) across genders.  The pattern of AE reporting was 
similar when looking at males and females separately, as compared with the full safety 
population.  For example, the most commonly reported AEs among male and female 
patients were in the GI disorders SOC and included nausea, constipation, and 
abdominal pain.  This is consistent with the findings from the full safety set.  A pooled 
summary is provided in Table 64 below.  
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respectively).  In this study, eluxadoline total exposures were elevated on average 6-
fold, 4-fold, and 16-fold in subjects with mild, moderate, and severe hepatic impairment, 
respectively.  There were no deaths or AEs leading to study drug discontinuation.  

Overall, 14 subjects (46.7%) reported AEs. Adverse events were reported by 5 subjects 
(83.3%) in the mild hepatic impairment cohort, 4 subjects (66.7%) in the moderate 
hepatic impairment cohort, 3 subjects (20.0%) with normal hepatic function, and 2 
subjects (66.7%) in the severe hepatic impairment cohort. Dizziness was the most 
frequently reported AE and was reported by 2 subjects (33.3%) in the mild hepatic 
impairment cohort, 1 subject (16.7%) in the moderate hepatic impairment cohort, and 1 
subject (33.3%) in the severe hepatic impairment cohort. There were 2 serious AEs 
reported. One subject with mild hepatic impairment experienced an acute MI which 
occurred days after study drug administration and was assessed as not related to 
study drug.  One patient with severe hepatic impairment experienced an SAE of ileus 4 
days after study drug administration which was assessed as related to study drug.  

Renal Impairment:
Patients with unstable renal disease as well as hemoglobin <10 g/dL for women and 
<12 g/dL for men were excluded from the study.  The safety profile in patients with mild 
to moderate renal dysfunction was similar to the overall safety population.  

Reviewer Comments:  The overall safety profile in patients with hepatic impairment at 
baseline, defined as either an elevated ALT or elevated total bilirubin at baseline was 
similar to the general safety population.  The overall number of patients with AEs was 
comparable across treatment groups.   The safety profile in patients with hepatic 
impairment defined by Child/Pugh classification was assessed in a Phase 1 study.  This 
study showed significantly increased eluxadoline concentration in patients with hepatic 
impairment.  AE profiles are difficult to compare, given the small number of patients, 
however the SAE of ileus in a patient with severe hepatic impairment appears likely 
related to treatment and was likely impacted by the high drug exposure.  Given the 
supratherapeutic concentrations seen in patients with hepatic impairment and the lack 
of repeat dose safety information, contraindicating in patients with hepatic impairment, 
as defined by Child/Pugh classification seems appropriate.  

7.5.5 Drug-Drug Interactions

Loperamide Use:
Overall, 829 patients in the Safety Analysis Set from Studies IBS-3001 and IBS-3002 
used at least 1 dose of rescue medications (272, 262, and 295 patients in the 75mg, 
100mg, and placebo groups, respectively).  There was a slightly higher incidence of 
overall GI AEs in patients with rescue medication use compared with the full safety set, 
however, the incidence of GI AEs leading to study discontinuation and the incidence of 
GI SAEs was similar in patients with rescue medication use compared with the full 
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Reviewer comment: In developmental toxicity studies, there were no external, visceral, 
or skeletal abnormalities in rat or rabbit fetuses attributed to eluxadoline.  In male and 
female fertility and early embryonic development study in rats, fertility was unaffected by 
treatment, and in an oral pre- and post-natal development study in rats, the NOEL for 
dams and offspring was 1000mg/kg/day, the highest dose level evaluated.  Eluxadoline 
was secreted in the milk of lactating rats in a dose-dependent manner when given 
doses much higher than what would be administered to humans.  The data from 
unplanned pregnancies during the eluxadoline clinical development does not show any 
teratogenicity.  The 2 spontaneous Abs that occurred in women receiving eluxadoline 
were significantly confounded (1 suffered significant physical abuse of her 
chest/abdomen prior to spontaneous Ab, and the other had a history of 2 spontaneous 
Abs, so it is difficult to make any assessments based on this information. At this time, 
DPMH is not recommending any additional studies related to the potential impact of 
eluxadoline during pregnant and nursing women, however, a pregnancy registry and/or
milk and serum lactation study could be considered in the future.  

7.6.3 Pediatrics and Assessment of Effects on Growth

This drug has not yet been studied in children. The applicant has requested a Waiver of
Pediatric Study for pediatric patients from birth to <6 and a Deferral of Pediatric Study
for pediatric patients ≥ 6 to < 17 and 11 months.

Reviewer comment: The applicants waiver and deferral request appear appropriate to 
this reviewer.  The Applicant’s Pediatric Study Plan was previously reviewed, presented 
to the Pediatric Research Committee (PeRC), and agreed upon with the Applicant.  The 
final determination of waiver and deferral will be made upon presentation to the 
Pediatric Research Committee (PeRC) in March, and an addendum to my review will be 
provided, as necessary. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound

Overdose:  There were no cases of intentional or unintentional overdose with 
eluxadoline during the clinical development program.  The maximum tolerated dose was 
1500mg in men and 1000mg in women, 10 times the proposed marketed dose.  The 
adverse event profile of eluxadoline appears similar across dose groups, with the 
exception of gastrointestinal AEs which may increase with increasing dose.  This is 
consistent with the anticipated local GI action of the product.  

Drug Abuse Potential:

Abuse potential studies were completed using oral and intranasal eluxadoline.  
Intravenous abuse potential studies were felt to be unethical due to safety concerns.  
The Applicant did complete a study self-injection study in Rhesus monkeys.  Monkeys 
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PK of crushed eluxadoline versus crushed oxycodone IR and matching placebo in 
healthy nondependent recreational opioid users with a history of intranasal abuse.  
Subjects self-administered via insufflation eluxadoline (100 and 200 mg), oxycodone IR 
(15 and 30mg), lactose placebo weight matched to oxycodone IR, and placebo weight 
matched to 200 mg eluxadoline.  Thirty-six subjects were enrolled and 31 completed all 
treatment periods.  

The most common AEs for both eluxadoline doses (100mg and 200mg) were nasal 
congestion (37.5% and 50.0%), dysgeusia (31.3% and 31.3%), and euphoric mood 
(21.9% and 18.8%).  For both oxycodone doses (15mg and 30mg), the most common 
AEs were euphoric mood (43.8% and 65.6%), somnolence (28.1% and 50.0%), and 
pruritis (31.3% and 34.4%).  Intranasal eluxadoline was associated with significant 
disliking versus placebo and oxycodone IR on subjective measures.  Subjects showed 
no willingness to take eluxadoline again, and ratings of intranasal discomfort and nasal 
AEs suggest that negative nasal side effects would mitigate the risk of abuse with this 
route of administration.  

Withdrawal and Rebound:  There was no evidence of withdrawal or rebound potential 
with eluxadoline during the clinical development program.  Please see Section 7.3.5 
Submission Specific Primary Safety Concerns for a discussion of withdrawal and 
rebound potential with eluxadoline. 

Please see also the CSS primary review by Alan Trachtenberg, MD.    

Reviewer Comments:  The Applicant suggests that Study CPS-1006 demonstrates that 
single oral doses of eluxadoline up to 1000mg have significantly less abuse potential 
than oxycodone IR in recreational opioid users.  This reviewer agrees; however, there 
was an increase in AEs of euphoric mood compared to placebo.  There was also an 
increase in AEs of somnolence in the eluxadoline 100mg and 300mg treatment groups 
(31.4% 100mg, 41.7% 300mg) compared to placebo (18.9%), however, the percentage 
of patients with an AE of somnolence from the 1000mg group was only 19.4%, making 
interpretation difficult.  While intranasal eluxadoline was associated with higher euphoric 
mood than placebo, the percentages were significantly lower than with oxycodone IR, 
and the Applicant suggests these AEs were commonly associated with nasal 
congestion, sore throat, dysgeusia, and significant disliking, making abuse unlikely.  

There was no increase in AEs of abuse, withdrawal, or rebound in during clinical studies 
in IBS-D patients, suggesting there should be no impact on patients using eluxadoline 
as indicated.  It is difficult to say definitively, however, whether there is any potential for 
abuse, though clearly the risk appears to be significantly less than with pure mu 
agonists. Eluxadoline does cross the blood brain barrier.

The key concern of the CSS staff is whether opioid abusers, given access to injectable 
eluxadoline, would persistently inject it.  No injections studies were completed in 
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humans, as this was not felt to be safe, however, a study was completed in Rhesus 
monkeys.  Monkeys discriminate injected eluxadoline as a Mu opioid and work for 
continued injections of it.  Based on the primate data, CSS believes opioid abusers 
would persistently inject an IV formulation of eluxadoline. CSS believes the true test of 
abuse potential will come with the social experiment occurring over the first year of the 
drug’s public availability: How many reports will be found of illicit drug users (and/or their 
suppliers) diverting, synthesizing, or otherwise obtaining and repeatedly injecting 
eluxadoline in some form?  

A recommendation on potential scheduling of eluxadoline will be made by the 
Controlled Substance Staff, and a final decision will be made following approval of the 
product.  

7.7 Additional Submissions / Safety Issues

There were no additional submissions/safety issues.  

8 Postmarket Experience

There is no postmarket experience with this drug because it is not approved at the time 
of this review.
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Decision Factor Evidence and Uncertainties 
Conclusions and Reasons 
(Implications for regulatory 

decision making)

responder if he or she met both of the following 
criteria:

 Daily pain response:  worst abdominal pain 
scores in the past 24 hours improved by ≥ 
30% compared to baseline, where baseline 
was the average of daily worst abdominal 
pain score the week prior to randomization

 Daily stool consistency response:  BSS 
score < 5 or the absence of a bowel
movement if accompanied by ≥ 30% 
improvement in worst abdominal pain 
compared to baseline pain.  

o Secondary endpoints included separate analyses of 
composite responders over each 4 week interval during 
double-blind treatment, pain responders and stool 
consistency responders, as well as some global symptom 
and QoL assessments

o A significantly higher proportion of patients in the 
eluxadoline 100mg BID arm were composite 
responders compared to the placebo arm (25.1% vs 
17.1%, p = 0.004) over Weeks 1 – 12 of treatment.  
Similar results were seen with the 75 mg group 
compared to placebo over the first 12 weeks of 
treatment (23.9% vs 17.1%, p = 0.014). Results 
from a variety of sensitivity analyses were 
consistent.

o The proportion of composite responders was 
significantly higher over each 4-week interval for the 
100mg and compared to placebo and for most of 
the 4-week intervals for the 75mg group compared 
to placebo. The proportion of stool consistency 
responders for the 75mg and 100 mg treatment 
groups was significantly higher than placebo over 
the interval from Weeks 1 – 12 for both treatment 
groups, as well as over the interval from Weeks 1 –
26 for the 100mg treatment group.  The proportion 
of pain responders for the 75mg and 100 mg 

in study IBS-3001, this difference did 
not always reach statistical 
significance.  Importantly, both 
doses met their primary endpoint 
and are effective.   
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and educate prescribers includes the Full Prescribing 
Information, as well as a Medication Guide and a risk 
communication guide.

Benefit-Risk Summary and Assessment

It is the assessment of this reviewer that the benefits of eluxadoline outweigh the risks in the treatment of adult patients with irritable bowel 
syndrome with diarrhea (IBS-D).  The Applicant adequately characterized the safety profile of eluxadoline, and the Full Prescribing 
Information, as well as a Medication Guide and risk communication guide are sufficient to inform prescribers and patients of the risks of 
pancreatitis and hepatobiliary events related to sphincter of Oddi spasm.  Postmarketing surveillance with a focus on events of special 
interest are sufficient to monitor the safety profile of eluxadoline following its approval and marketing.  A decision on the scheduling of 
eluxadoline will be made following its approval.  
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Appendix 2:  Literature Review/References

See footnotes.  

Appendix 3: Labeling Recommendations

The applicant’s proposed label included all the required sections and was appropriately 
formatted.  The Applicant’s proposed label was reviewed, and discussions regarding 
labeling recommendations are ongoing at the time of this review.  The final approved 
labeling will be appended to the approval letter.  

Appendix 4: Advisory Committee Meeting

There was no FDA Advisory Committee Meeting held for discussion of NDA 206940.  

Appendix 5: Detailed Events of Pre-Submission Regulatory History

 November 21, 2007:  IND 79,214 submission for eluxadoline

 March 16, 2010:  Type C End of Phase 1 Meeting.  The purpose of this meeting 
was to discuss the nonclinical and clinical development plans and endpoints for 
the proposed phase 2 study.  Agreed were:

o Co-primary endpoints of abdominal pain and improvement in stool 
consistency are acceptable. 

o Daily pain item would query patients about their “worst abdominal pain in 
the last 24-hours”.

o Both pictorial and verbal descriptors of stool consistency for the BSS 
should be included when evaluating stool consistency.  The Agency 
advised the Sponsor to submit the patient-reported daily symptom 
measure for review.  

o IBS-Quality of Life (IBS-QOL), IBS-Adequate Relief Item, IBS Symptom 
Severity Scale (IBS-SSS), and EQ-5D could be used as exploratory 
endpoints   

o Phase 3 trials will need to be 8 – 12 weeks in duration with safety data of 
at least 1 year duration

 July 8, 2010:  Advice letter to sponsor (IND 79,214) regarding abuse potential 
study requirements.  

o A dedicated human abuse potential study using intravenous administration 
of JNJ-27018966 is required.  The Profile of Mood States (POMS) 
provides a general overview of mood states and their fluctuation and will 
not provide an accurate assessment of the abuse potential.  
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o Evaluate the extractability and feasibility of preparing JNJ-27018966 for 
abuse purposes by alternative routes of administration including snorting, 
injection, and chewing.  

 January 19, 2011:  Fast track designation granted for JNJ-27018966 in the 
treatment of diarrhea-predominant irritable bowel syndrome

 July 5, 2011:  Type C meeting to introduce interim analysis results from the 
phase 2 study and discuss proposed endpoints for phase 3 studies.  

o The Agency did not agree with the proposed BSS responder definition 
 and recommended a BSS 

responder definition of “a reduction of ≥50% in the number of days per 
week with BSS scores ≥6 as compared to baseline.”  

o The Agency recommended an abdominal pain responder definition of “a 
decrease in the weekly average of the worst abdominal pain in the last 24 
hours score of ≥30%, and at least a 2 point improvement on the pain 
scale.”  

o An overall responder should be defined as a responder for the composite 
endpoint for at least 50% of the weeks of the trial.  The Sponsor should 
also demonstrate that the treatment effect is durable throughout the 
treatment phase of the trial (i.e., 2 of 4 weeks of each month)

o For the primary efficacy comparison, subjects lost to follow-up or subjects 
with insufficient data should be treated as non-responders. 

o As per ICHE1A guidelines, the safety database at the time of NDA 
submission should include greater than 1000 subjects overall exposed to 
the marketed dose, with 300 to 600 patients exposed for at least 6 months 
and at least 100 exposed for 1 year.  

o It is acceptable to define patients with BSS ≥ 5.5 as IBS-D.  

 September 27, 2011:  Type B End of Phase 2 Meeting to discuss overall Phase 3 
study design, including primary endpoints, responder definitions and associated 
analyses.

o Completed, ongoing, and planned nonclinical studies appear sufficient to 
support an NDA

o The primary efficacy endpoint should build upon the definition of a weekly 
responder and an overall/study responder would be defined as a subject 
who is a weekly responder for at least 50% of study weeks.  To be a 
composite responder, a patient must be a responder in BOTH the 
abdominal pain and BSS co-primary endpoints.  

o For the primary analysis, subjects with fewer than 4 diary days per week 
be considered missing for the whole week and classified as treatment 
failures for that week (the Sponsor’s proposed threshold of 5 days per 
week is also acceptable).
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o The primary analysis should be based on the ITT population defined by all 
randomized subjects.  All subjects randomized and with at least one post-
randomization evaluation would constitute a modified ITT population.  

o The proposed eligibility criteria are acceptable (patients meeting Rome III 
criteria for IBS-d who have clinical manifestations of sufficient intensity at 
baseline to allow demonstration of a meaningful clinical improvement).  

o Include in the protocol specific instructions for the use of rescue 
medications.  The protocol should also specifically define the adverse 
event of constipation based on the BSS and the number of days involved. 

 January 24, 2012:  Type C EOP2 CMC meeting, written response only
o The purpose of the meeting was to discuss the Sponsor’s CMC 

development program and seek FDA concurrence on the acceptability

 May 22, 2012:  Advice letter to sponsor 
o A waiver for IRB requirements for the use of JNJ-27018966 in a foreign 

investigational study 
o Statistics provided recommendations on the phase 3 protocols to stratify 

by center and/or region and that the ITT population should include all 
randomized subjects

 June 11, 2012:  Advice letter to sponsor regarding renal impairment studies.  
o FDA agreed that a renal impairment study could be performed after NDA 

submission and approval.
o It is acceptable to first conduct a study in patients with ESRD and then 

determine if a study in patients with a lower degree of renal impairment is 
necessary; however, the initial study should be done in patients with 
ESRD not yet on dialysis

 June 13, 2012:  Advice letter to sponsor regarding phase 3 protocols.  
o The Agency agreed that the submitted protocols 3001 and 3002 are 

appropriate for pivotal trials and adhere to EOP2 agreements and 
confirmed that the finalization of the IBS guidance will not impact the 
FDA’s acceptance of the proposed protocols.  

 December 6, 2012:  Type C meeting, written response only to discuss all aspects 
for assessing the abuse liability of eluxadoline.  

o The Agency does not recommend performing an IV human abuse 
potential study due to serious safety concerns in the IV monkey studies 
where 2 monkeys suffered serious adverse events that resulted in the 
death of one of the monkeys.  Due to the safety concerns, CSS will rely on 
the results of the animal self-administration study for assessing the abuse 
potential of JNJ-27018966.  

Reference ID: 3707902







Clinical Review
Laurie Muldowney
NDA 206940
eluxadoline

3 studies in the NDA and requested CRFs and narratives for all dizziness 
AEs, in addition to the significant AEs proposed.  

o The Sponsor will define sphincter of Oddi spasm to provide a rationale for 
the apparent association between acute hepatobiliary and pancreatitis 
events seen with their drug in the NDA.

o The Agency agreed with the use of complete patient profile, rather than a 
CRFs, for patients enrolled in phase 2 and 3 studies for certain AEs, as 
the patient profile coalesces all patient information from 3 electronic 
sources (eCRF, labs, and patient diaries).  

o FDA stated that all IBS-3001 safety data should be included in the initial 
NDA submission.  The Agency and Sponsor agreed that if the NDA 
submission is filed in June without complete safety data, a major 
amendment with the final ISS could be submitted as the 120-day safety 
update.  This would be considered a major amendment and would result 
in a 3 month clock extension.  
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NDA/BLA Number: 206940 Applicant: Furiex Stamp Date: June 27, 2014

Drug Name: eluxadoline NDA/BLA Type: original 
submission

On initial overview of the NDA/BLA application for filing:

Content Parameter Yes No NA Comment
FORMAT/ORGANIZATION/LEGIBILITY
1. Identify the general format that has been used for this 

application, e.g. electronic CTD.
X eCDT Format

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin?

X

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin? 

X

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)?

X

5. Are all documents submitted in English or are English 
translations provided when necessary?

X

6. Is the clinical section legible so that substantive review can 
begin?

X

LABELING
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies?

X

SUMMARIES
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)?
X

9. Has the applicant submitted the integrated summary of 
safety (ISS)?

X

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)?

X

11. Has the applicant submitted a benefit-risk analysis for the 
product?

X
Included in Clinical 
Overview in 2.5.6

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  505 (b)(1) – original 
NME

505(b)(2) Applications
13. If appropriate, what is the reference drug? X
14. Did the applicant provide a scientific bridge demonstrating 

the relationship between the proposed product and the 
referenced product(s)/published literature?

X

15. Describe the scientific bridge (e.g., BA/BE studies) X
DOSE
16. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)?
Study Number: IBS-2001
      Study Title: A randomized, double-blind, placebo-
controlled, parallel-group, dose-ranging, multicenter study 
to evaluate the efficacy, safety, and tolerability of JNJ-
27018966 in the treatment of patients with irritable bowel 
syndrome with diarrhea

X
The Agency agreed to 
the design of the dose 

ranging study.
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Content Parameter Yes No NA Comment
    Sample Size:   789                                     Arms: 4
Location in submission: 5.3.5.1

EFFICACY
17. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application?

Pivotal Study #1  IBS-3001
                                                        Indication: IBS-D

Pivotal Study #2 IBS-3002
                                                        Indication: IBS-D

X

2 adequate and well-
controlled studies in 
adult patients with 

IBS-D

18. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling?

X

19. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints.

X

Conforms to FDA 
comments in meeting 

minutes as well as 
FDA Guidance for 

IBS.  
20. Has the application submitted a rationale for assuming the 

applicability of foreign data to U.S. population/practice of 
medicine in the submission?

X

The phase 2 study was 
conducted in the US 

only, & phase 3 
studies were 

conducted in the US, 
Canada, and the UK

SAFETY
21. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division?

X

AE dataset includes 
PT for each event but 
does not include HLT, 

HLGT, or LLT 
22. Has the applicant submitted adequate information to assess 

the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)?

X CPS-1008 (5.3.4.1)

23. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? X

24. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious?

X

25. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division?

X

                                                
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious.
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Content Parameter Yes No NA Comment
26. Has the applicant submitted the coding dictionary2 used for 

mapping investigator verbatim terms to preferred terms? X
MEDDRA version 

11.1 used for coding 
AEs

27. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? X

Sphincter of Oddi 
spasm, pancreatitis, 
fall/syncope/traffic 
accidents, withdrawal 
symptoms

28. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? X

OTHER STUDIES
29. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions?

X

Renal impairment 
study will be 

completed post-
approval, no other 

special studies 
requested

30. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)?

X

PEDIATRIC USE
31. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral?
X

ABUSE LIABILITY
32. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? X
Section 1.11.4 Abuse 
Potential Evaluation 

Report
FOREIGN STUDIES
33. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population?

X

The phase 2 study was 
conducted in the US 

only, & phase 3 
studies were 

conducted in the US, 
Canada, and the UK

DATASETS
34. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data? 
X

No SDTM Reviewer’s 
guide. CDISC used.

35. Has the applicant submitted datasets in the format agreed to 
previously by the Division?

X

36. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested?

X

37. Are all datasets to support the critical safety analyses 
available and complete?

X

38. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included? 

X

CASE REPORT FORMS

                                                
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim).
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Content Parameter Yes No NA Comment
39. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)?

X

Patient profiles 
provided instead of 

CRF for certain AEs 
(includes info from 3 

eCRF, labs, and 
patient diaries).  
Agency agreed

40. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division?

X See above.

FINANCIAL DISCLOSURE
41. Has the applicant submitted the required Financial 

Disclosure information?
X

A form 3454 was 
completed with a 

listing of all Phase 3 
trial investigators.  

GOOD CLINICAL PRACTICE
42. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? X

2.5.1.2 Summary of 
the Clinical 

Development Program 
and Timing of

Application

IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ___Yes___

If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant.

n/a

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

•  We note that complete safety data is included for all patients from Study IBS-3001 only up to 
Week 26 and that complete safety data (through 52 weeks of dosing and 2 weeks of post-treatment 
follow-up) was not provided for this study with your NDA submission.  As previously agreed upon 
during the preNDA meeting on April 22, 2014 and follow-up communication to the pre NDA 
meeting dated  May 7, 2014, the FDA considers the application fileable, however, the remaining 
IBS-3001 safety data  should be provided as an amendment to the NDA and should comprise 
updated ISS tables and a complete update of the ISS text.  As a reminder, this submission will 
trigger a “major amendment” adding three months to the review clock.   

•  Please update the AE datasets for studies 3001 and 3002 to include all levels of the MEDDRA 
hierarchy.  Similarly, please include all levels of the MEDDRA hierarchy in the updated ISS 
datasets which will be submitted with the 120-day safety update. 

  
Laurie Muldowney, MD 8/12/14

Reviewing Medical Officer Date

Ruyi He, MD 8/12/14

Clinical Team Leader Date
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