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(BUP-118) bridging to the agency’s previous findings for Subutex,1 an absolute BA study 
bridging to the agency’s previous findings for Buprenex (BUP-117), a PK study in patients 
with oral mucositis (BUP 121), and a thorough QT (tQT) study (BUP-150); three Phase 3 
randomized, double-blind clinical trials (BUP-301, BUP-307, BUP-308); and two Phase 3 
open-label long-term safety studies (BUP-305, BUP-309).     
 
The Applicant requested priority review for this NDA citing that Belbuca fulfills an unmet 
medical need and provides healthcare providers and patients with a new CIII option for the 
management of chronic pain.  Despite the fact that most other opioids approved for a chronic 
pain indication are Schedule II, Butrans, a transdermal film product containing buprenorphine 
CIII is already available to treat chronic pain.  The Applicant did not provide any data to 
support that Belbuca, if approved, would provide a significant improvement in the safety or 
effectiveness over this already available therapy.  Therefore, the Applicant’s request was 
denied and this NDA submission was reviewed on a standard review clock (i.e., 10-month).   
 
I have concluded that this application should receive an Approval action and have discussed 
my reasons for this decision in Section 13 below.  This review will cover the safety and 
efficacy of Belbuca for use in patients with pain severe enough to require daily, around-the-
clock, long-term opioid treatment and for which alternative treatment options are inadequate, 
and it will specifically explore the safety of the product with respect to QT interval 
prolongation.   

2. Background 
 
Buprenorphine is a long-acting partial agonist at the mu-opioid and ORL-1(nociceptin) 
receptors and an antagonist at the kappa-opioid receptor with analgesic properties.  The 
clinical actions are thought to result from high affinity binding to, and slow dissociation from, 
mu opioid receptors.  Buprenorphine exhibits the typical properties of an opioid agonist, 
including life-threatening central nervous system (CNS) and respiratory system depression; 
however, it exhibits a ceiling effect to those properties.  Buprenorphine is a Schedule III 
substance under the Controlled Substances Act (CIII) and is approved as an injection and an 
extended-release transdermal film for pain, in addition to several products for the treatment of 
opioid dependence. 
 
Belbuca is a mucoadhesive buccal film that employs BDSI’s BioErodable MucoAdhesive 
(BEMA) technology (Figure 1).  BEMA technology consists of a flexible, water soluble 
polymeric film that adheres to the moist buccal mucosa and completely dissolves.  The film is 
designed to enable buccal absorption of buprenorphine, therefore, avoiding gastrointestinal 
absorption and poor oral bioavailability due to the extensive first pass metabolism that is seen 
with buprenorphine.  Belbuca was also referred to as BEMA buprenorphine throughout 
development, and, as such, the reviews conducted on this NDA use that nomenclature and 
Belbuca interchangeably. 
 
 
                                                 
1 Conducted with Roxane’s buprenorphine hydrochloride (EQ 8 mg base, ANDA 78633) sublingual tablet 
because Subutex is discontinued.   
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4. Nonclinical Pharmacology/Toxicology 
 
The nonclinical pharmacology/toxicology review was conducted by Gary Bond, PhD, with 
secondary concurrence by Jay Chang, PhD, and Dan Mellon, PhD.  Dr. Bond notes that 
“[f]rom the nonclinical perspective, this NDA may be approved.  Nonclinical data provide 
evidence for human safety for the expected systemic exposure to buprenorphine and potential 
local toxicity from BEMA buprenorphine film.” The following is a summary of that review. 
 
Dr. Bond notes that the Applicant was informed that no chronic local toxicity study would be 
necessary if an adequate bridge was established between the to-be-marketed product and the 
reference product, Subutex, and local toxicity was adequately evaluated in clinical studies.  In 
addition, the Applicant submitted a 28-day buccal toxicity study of BEMA buprenorphine in 
beagle dogs, which was originally submitted by BDSI to support the development of Bunavail, 
to support clinical safety in regard to potential local toxicity with repeated applications of the 
BEMA disc with buprenorphine.  In this study, drug was administered to the same buccal site 
three times a day for 28 consecutive days.  No additional buprenorphine-related effects were 
noted when compared to BEMA placebo except for what is already known about the 
pharmacological effect of buprenorphine in a nonclinical model.  The only sign of local 
toxicity was a minimal to slight inflammatory cell infiltration of the oral mucosa, which was 
seen in both groups.  The highest proposed strength of Belbuca has approximately 1.2 fold 
more buprenorphine per cm2 than the BEMA buprenorphine disc used in the nonclinical study.  
Dr. Bond considered these differences of minimal importance for determining local toxicity.  
Furthermore, he identified no issues for determining potential systemic toxicity, as blood 
levels would be used to compare human and animal exposures.   Although Dr. Bond noted 
several limitations for the local nonclinical toxicity of buprenorphine in BEMA buprenorphine 
to inform the assessment of potential local toxicity with Belbuca, Dr. Bond determined that 
“[t]he dog local tissue toxicity data support the proposed human dosing with Belbuca.” 
 
Dr. Bond noted that “there are no nonclinical-based safety issues related to impurities, 
degradants, and excipients.” 

5. Clinical Pharmacology/Biopharmaceutics  
 
The clinical pharmacology review was conducted by David Lee, PhD, with secondary 
concurrence by Yun Xu, PhD.  According to the clinical pharmacology team, this NDA is 
acceptable pending agreement between the Applicant and the Agency on the language in the 
package insert.  A QT-interdisciplinary team (QT-IRT) consult was obtained, and the primary 
review was conducted by Jiang Liu with secondary concurrence by Norman Stockbridge, MD, 
PhD. 
 
The biopharmaceutics review was conducted by Fang Wu, PhD, with secondary concurrence by 
John Duan, PhD.  The proposed dissolution method and acceptance criterion are adequate, and an 
approval is recommended for this NDA from their perspective.  
  
Clinical Pharmacology 
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The Applicant submitted seven PK studies (i.e., BUP-115, BUP-116, BUP-117, BUP-118, 
EN3409-120, BUP-121, and BUP-150), including a PK study in patients with oral mucositis, 
to support the proposed product.  All of the studies were conducted using the to-be-marketed 
formulation(s) with the exception of the tQT study (BUP-150).  Additionally, the Applicant 
performed a population PK analysis based on data using the to-be-marketed formulations in 
the Phase 3 studies to characterize the effect, if any, of patient factors (e.g., age or sex) on 
buprenorphine exposure.   The following is a summary of the clinical pharmacology and QT-
IRT reviews. 
 
Relative Bioavailability 
Study BUP-118 evaluated the relative bioavailability between BEMA buprenorphine and 
buprenorphine sublingual tablets, and study BUP-117 evaluated the relative bioavailability 
between the two proposed to-be-marketed formulations. 
 
BUP-118 was a randomized, open-label, single-dose, crossover study comparing 900 mcg of 
BEMA buprenorphine (  administered with high and low pH liquids and 
without liquids compared to buprenorphine HCl 8 mg sublingual tablet conducted in healthy 
volunteers under fasted conditions.  Dr. Lee notes that “[b]uprenorphine mean Cmax value 
from Belbuca was 1.32 ng/mL compared to 6.73 ng/mL with sublingual tablet 8 mg.  
Buprenorphine mean AUC value from Belbuca was 9.53 ng*h/mL compared to 44.1 ng*h/mL 
with sublingual tablet 8 mg.” The results from that study are presented in Figure 2 below. 
 
Figure 2.  Mean Plasma Concentrations of Buprenorphine Versus Time (linear scale) after BEMA 
Buprenorphine (900 mcg; filled-in circles) and Sublingual Buprenorphine (8 mg; open squares) 

 
Source: Dr. Lee’s review, pg. 34 
 
BUP-117 was a randomized, single-dose, 5-sequence, 5-period, crossover study in naltrexone-
blocked healthy volunteers comparing the pharmacokinetics of the  formulation of BEMA 
Buprenorphine 75 mcg and 300 mcg, the formulation of BEMA Buprenorphine 300 mcg 
and 1200 mcg, and intravenous buprenorphine 300 mcg (Buprenex Injection, given over two 
minutes) under fasted conditions.  This study allows for a comparison of the two different to-
be-marketed formulations.  Refer to Table 1 below for a listing of the relevant PK parameters 
to compare the 300 mcg strength of the  formulation to the 300 mcg strength of the  
formulation.  Dr. Lee notes that “[t]he 90% [confidence intervals] (CIs) for buprenorphine 
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Multiple-dose PK 
BUP-116 was an open-label, dose-escalating, multiple-dose study conducted in healthy 
volunteers under naltrexone blockade.  Ten subjects were sequentially dosed starting at 60 mcg 
every 12 hours up to 240 mcg every 12 hours, where 6 doses were administered at each dose 
level before proceeding to the next dose level.  The multiple-dose PK parameters are 
summarized in Table 2 below. 
 
Table 2. Buprenorphine Plasma Pharmacokinetic Parameters After Multiple Doses 

 
Source: Dr. Lee’s review, pg. 5 
 
Dose Linearity 
Single doses of BEMA buprenorphine in study BUP-117 demonstrated a linearly increased 
Cmax and AUC for buprenorphine with an increasing dose from 75 mcg to 1200 mcg.  
Similarly, study BUP-116 demonstrated that buprenorphine Cmax and AUC increased linearly 
with an increase in dose from 60 mcg to 240 mcg after 6 doses administered every 12 hours.  
 
Grade 3 Mucositis 
BUP-121 was an open-label study evaluating a single-dose of BEMA buprenorphine 60 mcg 
in 6 subjects with cancer and Grade 3 oral mucositis (cohort 1) and 6 healthy subjects without 
oral mucositis (cohort 2).  In cohort 1, the buccal film was applied to an area of mucositis, and 
in cohort 2, the buccal film was applied to a similar area of the buccal mucosa as a matched 
subject in cohort 1.  Dr. Lee notes that “[i]n patients with Grade 3 mucositis…,buprenorphine 
Cmax and AUC values were 80% higher and 60% greater compared to age and gender 
matched healthy subjects, [respectively]” (Figure 5).  Therefore, the clinical pharmacology 
team recommended a dosage adjustment in patients with mucositis (i.e., in patients with 
known or suspected mucositis, reduce the starting dosage and titration incremental dosage by 
half compared to patients without mucositis). 
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Figure 5.  Mean Plasma Buprenorphine Concentration-Time Profiles on Linear and Semi- 
Logarithmic Scales in Subjects with (Cohort 1) and without (Cohort 2) Oral Mucositis 

 
Source: Dr. Lee’s review, pg. 40 
 
Effect of Temperature and pH 
Study EN3409-120 and study BUP-118 evaluated the effect of temperature and pH, 
respectively, on the pharmacokinetics of buprenorphine with a single dose of Belbuca 900 
mcg.  Cmax and AUC were lower with hot water, cold water, and room temperature water as 
compared to without liquid and lower with low pH liquid (i.e., room temperature decaffeinated 
cola).  Coadministration of Belbuca with a high pH liquid had no significant effect on 
buprenorphine exposure.  Due to the effect of temperature and pH on buprenorphine exposure, 
Dr. Lee recommends labeling the product to avoid consumption of liquids until the buccal film 
has completely dissolved. 
 
Age and Sex 
The Applicant performed a population pharmacokinetic analysis, based on data from the Phase 
3 studies, to characterize any patient factors that may influence variability in buprenorphine 
exposures.   This analysis did not identify any such variables (e.g., age, body size, sex). 
 
QT Assessment 
BUP-150 was a randomized, double-blind, single-dose, placebo- and positive-controlled, 4-
period, crossover study to evaluate the effects of buprenorphine on cardiac repolarization in 
healthy subjects (tQT study).  The study evaluated 3,000 mcg  of 
BEMA buprenorphine HCl (not the to-be-marketed formulation) under naltrexone blockade.  
Dr. Lee notes that “Although this study did not use the to-be-marketed formulations,  

 the exposure information obtained from [a] 3000 [mcg] single dose may be [useful 
for] assessing the overall safety…The comparison of  to either  or  appears to 
indicate that the difference is minimal in nature.” The study included the following treatment 
arms: 

• BEMA buprenorphine 3000 mcg on Day 1 with 4 doses of naltrexone 50 mg 
starting on Day 0 

• BEMA placebo on Day 1 with 4 doses of naltrexone 50 mg starting on Day 0 
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7. Clinical/Statistical- Efficacy 
 
The clinical efficacy portion of this NDA review was conducted by Pamela Horn, MD.  The 
statistical review was conducted by James Travis, PhD, with secondary concurrence by Freda 
Cooner, PhD. 
 
The Applicant submitted the results from three Phase 3, multicenter, double-blind, placebo-
controlled, enriched enrollment, randomized withdrawal clinical trials in patients with chronic 
low back pain (CLBP) to support this NDA.  BUP-301, which failed to demonstrate statistical 
significance for the primary endpoint, was conducted in opioid-naïve and opioid-experienced 
subjects.  Subsequent studies were conducted in opioid-experienced and opioid-naïve 
populations separately (EN3409-307 and EN3409-308, respectively).  Otherwise, the studies 
were similarly designed.  Dr. Horn and Dr. Travis conducted a full review of these studies, as 
they are the pivotal trials intended to demonstrate efficacy in chronic pain for Belbuca.  I will 
review the salient study design features of study EN3409-307, summarize how the other two 
studies differ in design, and describe the key efficacy results below. 
 
Study EN3409-307 
 
Title:  A Phase 3, Double-blind, Placebo-controlled, Multicenter, Randomized-withdrawal 
Study to Evaluate the Analgesic Efficacy, Safety, and Tolerability of BEMA Buprenorphine in 
Opioid-experienced Subjects with Moderate to Severe Chronic Low Back Pain Requiring 
Around-the-clock Opioid Analgesia for an Extended Period of Time 
 
Primary objective: To compare the analgesic efficacy of BEMA buprenorphine to placebo in 
patients with moderate-to-severe chronic low back pain 
 
Duration of treatment: 12 weeks 
 
Population: Patients with CLBP for at least 6 months duration who were on a stable dose of 
around-the-clock opioid analgesic therapy equivalent to between 30 mg and 160 mg oral 
morphine sulfate equivalents (MSE) per day for at least 4 weeks.   
 
Treatment: Patients were randomized in a 1:1 fashion to one of the following treatment 
groups. 

• Belbuca buccal film (150 mcg, 300 mcg, 450 mcg, 600 mcg, 750 mcg, or 900 
mcg) applied to the buccal mucosa every 12 hours 

• Placebo buccal film 
 
Rescue medication:  Hydrocodone/acetaminophen tablets 5 mg / 325 mg 
 
Design:  This was a Phase 3, multicenter, double-blind, placebo-controlled, randomized-
withdrawal, enriched enrollment study consisting of a 2-week screening phase, a 4-week 
analgesic taper phase, an 8-week open-label titration phase, a 12-week treatment phase, and a 
2-week follow-up phase (Figure 6).  
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Figure 6. EN3409-307 Study Design Schematic. 

 
Source: Applicant: EN3409-307 Protocol, pg. 33 
 
In the taper phase, patients had their previous around-the-clock opioid dose tapered by 25% 
every 4 to 8 days until they reached a dose of 30 mg MSE or less.  Patients with well-
controlled pain (i.e., mean of the average daily pain intensity on an 11-point numeric rating 
scale [NRS] of 5 in the last 7 days of screening) were required to start the taper without rescue 
medication in order to confirm they had CLBP of sufficient severity to continue in the study, 
which was defined as their average daily pain intensity reaching ≥5 on the 11-point NRS for 3 
consecutive days.  Once a patient met this criterion, rescue medication was allowed.  Patients 
with poorly-controlled pain (i.e., ≥5 to <10 on an 11-point NRS over the last 7 days of 
screening) were allowed to start the taper with rescue medication.  
 
In the titration phase, patients were switched to a dose of open-label Belbuca, based on their 
prior opioid dose (Table 4).  Patients were then titrated to a stable dose of Belbuca (in 150 mcg 
increments every four to eight days) by the sixth week of the titration phase, as they were 
required to be on a stable dose for at least two weeks prior to entering the double-blind 
treatment phase.  Patients who achieved a mean pain intensity score that was 4 or less on an 
11-point NRS in the last 3 days of the titration phase and at least 2 points lower than their 
mean score prior to allowing rescue medication in the first 3 days of the taper phase or the last 
7 days of the screening phase if the taper phase was started with rescue medication, were 
randomized to their stable dose of Belbuca or placebo at Day 0 of the double-blind treatment 
phase. 
 
Table 4. Conversion from Prior Opioid Dose (in MSE) to Belbuca 

 
Source: Applicant: EN3409-307 Protocol, pg. 40 
 
Primary efficacy endpoint: Change from baseline to Week 12 of the double-blind treatment 
phase in the mean of average daily pain intensity scores on an 11-point NRS.  The baseline 
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score was the mean of the available pain intensity scores in the last 7 days prior to 
randomization and the Week 12 score was the mean of the available pain intensity for the last 
7 days prior to end of study treatment. 
 
Secondary efficacy endpoints: The Applicant included several secondary efficacy endpoints 
(refer to Dr. Horn’s and Dr. Travis’ reviews), including the following that were identified as 
key and intended to be tested in the order listed below using a sequential gatekeeping 
procedure. 

• Proportion of responders 
 Responder rate at 30% pain reduction 
 Responder rate at 50% pain reduction 

• Opioid rescue medication use 
 
Statistical analysis plan:  Dr. Travis notes in his review that: 
 

For the primary analysis of the primary efficacy endpoint the applicant used 
an analysis of covariance (ANCOVA) model with change from baseline to 
Week 12 in average weekly NRS pain intensity as the dependent variable, 
treatment as a fixed effect, and screen and baseline pain intensity as 
covariates.  The randomization was stratified by dose level, which is not 
included as a factor in the model for the final analysis. 
 
The applicant used a mixture of single and multiple imputation strategies for 
the missing data depending on the reasons for discontinuation. The strategies 
used are described below: 
 

• Missing values due to AEs/tolerability were imputed using the Screen 
Observation Carried Forward (SOCF) method. The weekly mean pain 
intensity score prior to the open-label titration phase was used for 
imputation.  

• Missing values due to lack of efficacy were imputed using the Last 
Observation Carried Forward (LOCF) method. The latest weekly mean 
pain intensity score before discontinuation were used for imputation.  

• Missing values due to opioid withdrawal were imputed using Baseline 
Observation Carried Forward (BOCF).  The mean pain intensity scores 
prior to randomization were used for imputation. 

• All other types of missing values were imputed using multiple 
imputation methods.  A multiple imputation procedure as described by 
(Rubin, 1987) was applied to impute the missing values. A total of 10 
multiple imputed data sets were created. 

 
The analysis population for the primary efficacy endpoint was the Intent-to-
Treat (ITT) population, which was defined by the applicant as all randomized 
subjects who received at least 1 dose of double-blind study medication. 

 
Dr. Travis further notes that: 
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Figure 7. EN3409-308 Study Design Schematic. 

 
Source: Applicant: EN3409-308 Protocol, pg. 30 
 
Results 
 
Study EN3409-307 subject disposition: 
Dr. Horn reclassified a limited number of patients who discontinued from the open-label 
titration phase or double-blind treatment phase from the Applicant’s administrative reason for 
discontinuation to discontinuations due to adverse events or lack of efficacy, and I concur with 
her assessments.  The disposition described below represents that reclassification.  
Additionally, patients from site 1008 are excluded (see Section 11 of this review for more 
detail regarding that site).  One subject in this study withdrew prior to receiving any study 
medication after randomization and was not included in the ITT population by the Applicant’s 
definition.   
 
Of the 815 patients who enrolled in the open-label titration phase, 37% discontinued. Table 6 
summarizes the reasons for discontinuation in the open-label titration phase for this study. 
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Table 6.  Study EN3409-307, Subject Disposition, Open-label Titration Phase, All Subjects 

 
Source: Dr. Travis’ review, pg. 15 
 
Of the patients included in the ITT population, 17% discontinued in the Belbuca group and 
43% discontinued in the placebo group from the double-blind treatment phase.  Table 7 
summarizes the reasons for discontinuation in the double-blind treatment phase for this study. 
 
Table 7.  Study EN3409-307, Subject Disposition, Double-blind Treatment Phase, ITT Population 

 
Source: Dr. Travis’ review, pg. 16 
 
Study EN3409-308 subject disposition: 
 
Dr. Horn reclassified a limited number of patients who discontinued from the double-blind 
treatment phase from the Applicant’s administrative reason for discontinuation to 
discontinuations due to adverse events, and I concur with her assessments.  The disposition 
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described below represents that reclassification.  Additionally, patients from site 1008 are 
excluded (see Section 11 of this review for more detail regarding that site).  One subject in this 
study withdrew prior to receiving any study medication after randomization and was not 
included in the ITT population by the Applicant’s definition. 
 
Of the 752 patients enrolled in the open-label titration phase, 39% discontinued.  Table 8 
summarizes the reasons for discontinuation in the open-label titration phase of this study. 
 
Table 8.  Study EN3409-308, Subject Disposition, Open-label Titration Phase, All Subjects 

 
Dr. Travis’ review, pg. 28 
 
Of the patients included in the ITT population, 24% discontinued in the Belbuca group and 
28% discontinued in the placebo group from the double-blind treatment phase.  Table 9 
summarizes the reasons for discontinuation in the double-blind treatment phase for this study. 
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Table 9. Study EN3409-308, Subject Disposition, Double-blind Treatment Phase, ITT Population 

 
Dr. Travis’ review, pg. 30 
 
Study EN3409-307 efficacy results: 
Dr. Travis confirmed the Applicant’s efficacy analyses accounting for the subjects who were 
reclassified as adverse events (see “study EN3409-307 subject disposition” above).   
 
He confirmed the primary efficacy analysis, which demonstrated that treatment with Belbuca 
was statistically significantly better than placebo on the primary endpoint, change from 
baseline to Week 12 in pain intensity on an 11-point NRS (Table 10). 
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Table 10.  Change from Baseline to Week 12 in Average Numeric Rating Scale Pain Intensity in Double-
blind Treatment Phase – Study EN3409-307 ITT Population 

 
Dr. Travis’ review, pg. 20 
 
Dr. Travis conducted a number of sensitivity analyses confirming these results.  Refer to his 
review for more details. 
 
Dr. Travis noted that: 
 

The results of the Cochran-Mantel-Haenszel test for the 30% and 50% 
reduction in pain intensities are shown in [Table 11]. The difference in the 
responder rate between the treatment and placebo was found to be statistically 
significant in both cases. 

 
The cumulative responder analysis is presented in Figure 8 below. 
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Table 11.  Responders in Pain Reduction for Selected Percentages from Screening to Week 12 in Double-
blind Treatment Phase – Study EN3049-307 ITT Population 

 
Source: Dr. Travis’ review, pg. 22 
 
Figure 8.  Proportion of Responders with Selected Percent Pain Reduction from Screening to Week 12 in 
Double-blind Treatment Phase – Study EN3409-307 ITT Population 

 
Source: Dr. Travis’ review, pg. 23 
 
Study EN3409-308 efficacy results: 
Dr. Travis confirmed the Applicant’s efficacy analyses accounting for the subjects who were 
reclassified as adverse events (see “study EN3409-308 subject disposition” above).   
 
He confirmed the primary efficacy analysis, which demonstrated that treatment with Belbuca 
was statistically significantly better than placebo on the primary endpoint, change from 
baseline to Week 12 in pain intensity on an 11-point NRS (Table 12). 
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Table 12.  Change from Baseline to Week 12 in Average Numeric Rating Scale Pain Intensity in Double-
blind Treatment Phase – Study EN3409-308 ITT Population 

 
Source: Dr. Travis’ review, pg. 32 
 
Dr. Travis conducted a number of sensitivity analyses confirming these results.  Refer to his 
review for more details. 
 
The results for the Cochran-Mantel-Haenszel for the 30% and 50% reductions in pain intensity 
are shown in Table 13.  The difference in the responder rate between Belbuca and placebo was 
statistically significant for the 30% cutoff but not for the 50% cutoff.   The cumulative 
responder analysis is presented in Figure 9 below. 
 
 
Table 13.  Responders in Pain Reduction for Selected Percentages from Screening to Week 12 in Double-
blind Treatment Phase – Study EN3049-308 ITT Population 

 
Source: Dr. Travis’ review, pg. 34 
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Figure 9.  Proportion of Responders with Selected Percent Pain Reduction from Screening to Week 12 in 
Double-blind Treatment Phase – Study EN3409-308 ITT Population 

 
Source: Dr. Travis’ review, pg. 35 
 
BUP-301 results: 
BUP-301 enrolled opioid experienced and opioid naïve patients; however, fewer overall 
patients were randomized into that study.  Additionally, BUP-301 likely evaluated a dose 
range that was too low and included an open-label titration period that was too short to allow 
for optimal dose titration and stabilization.  Despite these limitations in study design and 
although the results on the primary efficacy analysis did not reach statistical significance, the 
results did trend in the direction favoring a treatment effect for Belbuca.  For a more complete 
discussion of the results from BUP-301, refer to Dr. Horn’s review. 
 
Efficacy Conclusions 
Both Dr. Horn and Dr. Travis have concluded that the results from the Applicant’s Phase 3 
efficacy studies have demonstrated that Belbuca, at the proposed dose range, is superior to 
placebo in the proposed indication, and I concur with their assessment. 

8. Safety 
 
The safety portion of this NDA review was conducted by Pamela Horn, MD.  No new or 
unexpected safety findings were identified for Belbuca beyond what is already known about 
buprenorphine and opioids in general in this treatment setting.  Dr. Horn concluded that 
“[w]hile there are safety concerns with Belbuca, based on the available data, these concerns do 
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not outweigh the benefits of the drug,” and I concur with her assessment.  The following is a 
summary of Dr. Horn’s review. 
 
The safety evaluation of Belbuca in patients with chronic pain primarily consisted of data from 
the three Phase 3 efficacy and safety studies and two Phase 3 open-label, long-term safety 
studies (BUP-305 and EN3409-309), in addition to a Phase 2 study conducted to evaluate 
directly switching to Belbuca without a taper of the prior stable opioid dose (EN3409-204).   
 
BUP-305 was an open-label, 52-week, long-term, extension study that enrolled patients from 
BUP-301 in addition to other patients with moderate to severe chronic pain, including 
osteoarthritis and neuropathic pain (evaluated 60 mcg, 120 mcg, 180 mcg, and 240 mcg 
Belbuca twice daily).  EN3409-309 was a long-term, open-label, extension study with a 48-
week treatment period that enrolled patients from EN3409-307 and EN3409-308 in addition to 
patients with at least a 3-month history of moderate to severe chronic noncancer-related pain, 
including CLBP with or without neuropathic involvement; osteoarthritis (OA) of  the hip, knee 
and/or lumbosacral spine; and peripheral neuropathic pain (evaluated 150 mcg, 300 mcg, 450 
mcg, 600 mcg, 750 mcg, and 900mcg Belbuca twice daily). 
 
Study EN3409-204 was a Phase 2, randomized, double-blind, active-controlled, two-period, 
crossover study to evaluate the tolerability of switching to Belbuca when opioid-dependent 
subjects with chronic pain are switched from their stable opioid dose to approximately 50% of 
their stable dose compared to an estimated 50% MSE dose of Belbuca after demonstrating 
precipitated opioid withdrawal following a naloxone challenge. 
 
The integrated summary of safety (ISS) database consists of 2,480 subjects exposed to 
buprenorphine in the 16 completed studies in the clinical development program.  Of these, 
2,127 were treated with Belbuca in the Phase 3 program with 504 exposed at 6 months and 
253 exposed for at least 1 year.  The ISS database did not include 14 patients that were 
inadvertently left out of the safety analysis set for study BUP-305 by the Applicant.  However, 
Dr. Horn accounted for these subjects in her safety review, and the inclusion of these subjects 
did not change the overall conclusions or trends.  Dr. Horn concluded that “[t]he overall 
exposure is adequate to assess the safety of the product in the pre-market setting[,]” and I 
concur with her assessment.  Safety assessments included the Clinical Opiate Withdrawal 
Scale (COWS) during transitions between full mu agonists and Belbuca and between Belbuca 
and placebo and the Columbia-Suicide Severity Rating Scale (C-SSRS) at baseline and at 
every subsequent visit to assess prospective suicidality risk. 
 
One subject died in the clinical development program, and this occurred in open-label study 
BUP-305.  The patient was a 56-year-old female with poorly controlled diabetes and 
hypercholesterolemia who died of a cardiac arrhythmia due to diabetic complications while on 
a 60 mcg twice daily dose of Belbuca.  This case appears unrelated to study treatment, as the 
patient had significant cardiovascular risk and the dose is not in a range that we would expect 
significant prolongation of the QT interval. 
 
There were 88 nonfatal serious adverse events (SAEs) in 69 patients in the clinical 
development program with 3% of patients in the Phase 3 studies experiencing SAEs.  In the 
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double-blind phases of the Phase 3 studies, there were eight patients in the Belbuca group and 
five subjects in the placebo group who experienced SAEs.  The SAEs in the Belbuca group 
included cellulitis, pulmonary contusion due to a fall down stairs, cholecystitis, 
cerebrovascular accident, dysarthria likely associated with a psychiatric etiology, bilateral knee 
osteoarthritis, atrial fibrillation, and small bowel obstruction.  Dr. Horn concluded that “[t]he 
fall leading to pulmonary contusion and small bowel obstruction may have been related to the 
study drug.”  The patient with small bowel obstruction did not have any underlying 
gastrointestinal pathology and ultimately underwent a small bowel resection.  Two additional 
subjects in the open-label titration phase experienced small bowel obstruction and ileus SAEs, 
respectively; however, both patients had additional underlying risk factors.  Dr. Horn notes 
that “[t]he proposed product labeling includes a contraindication for patients with paralytic 
ileus and a warning that it may impair mental and physical abilities in the context of driving 
and operating machinery.”   Among the SAEs in the open-label, long-term safety studies, one 
patient experienced a prolonged QT interval that was identified on ECG during work-up for a 
transient ischemic attack; however, the QT value was not provided.  The patient was also 
hypokalemic.   
 
In the double-blind treatment phase of the controlled Phase 3 studies, 4% of Belbuca-treated 
patients and 5% of placebo-treated patients discontinued from the study due to adverse events.  
The adverse events that most frequently led to discontinuation (>1%) in the Belbuca group 
were nausea and constipation and in the placebo group was drug withdrawal syndrome.  
Comparing differences in discontinuation due to adverse events between treatments is limited 
by the fact that all patients initiated treatment with Belbuca during the open-label titration, and, 
therefore, at least some patients who did not tolerate Belbuca would likely have already 
discontinued and approximately one-third of the placebo subjects discontinued due to drug 
withdrawal syndrome, which was likely due to tapering off of Belbuca.  The most frequent 
adverse events that led to discontinuation in all Phase 3 studies are summarized in Table 14.  
Dr. Horn noted that “[w]ith the addition of the subjects from study 305 that were left out of the 
safety set, there were an additional two subjects that discontinued due to nausea, an additional 
one subject that discontinued due to constipation, an additional three subjects that discontinued 
due to vomiting, an additional one subject that discontinued due to dizziness, and an additional 
one subject that discontinued due to dry throat.”  
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Table 14.  Most Frequent Discontinuations due to Adverse Events During Belbuca Treatment (i.e., 
Occurring in ≥10 Patients), All Phase 3 Studies 
System organ class Adverse event (N= 2127) N (%) 
Gastrointestinal Disorders Nausea 94 (4.4) 

Vomiting 35 (1.6) 
Constipation 17 (0.8) 

Nervous System Disorders Dizziness 29 (1.4) 
Headache 24 (1.1) 
Somnolence 23 (1.1) 

General Disorders and 
Administration Site 
Conditions 

Fatigue 16 (0.8) 
Drug withdrawal syndrome 15 (0.7) 

Investigations Liver function test abnormality 37 (1.7) 
Prolonged QT interval 10 (0.5) 

Psychiatric Disorders Anxiety 10 (0.5) 
Source: Dr. Horn’s review, pg. 49 
 
The most common adverse events reported in the controlled Phase 3 studies are summarized in 
Table 15 and Table 16. 
 
Table 15.  Most Frequent Adverse Events Reported (i.e., Occurring in at least 2% of Patients) in the 
Double-Blind Treatment Period of Controlled Studies 
Adverse Event Buprenorphine N=600 Placebo N=606 
 n % n % 
Nausea 53 9 46 8 
Vomiting 29 5 11 2 
Constipation 23 4 11 2 
Headache 22 4 21 3 
Sinusitis 13 2 9 1 
Upper 
Respiratory 
Tract Infection 

13 2 19 3 

Urinary Tract 
Infection 

13 2 9 1 

Drug 
Withdrawal 
Syndrome 

11 2 32 5 

Back Pain 10 2 5 1 
Diarrhea 10 2 19 3 
Dizziness 10 2 4 1 
Insomnia 10 2 12 2 
Nasopharyngitis 9 2 15 2 
Source: Dr. Horn’s review, pg. 51 
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Table 16.  Most Frequent Adverse Events Reported with Belbuca in the Open-Label Period of the Phase 3 
Controlled Studies 
 
Adverse Event 

 
Buprenorphine N=1889  

n (%) 

Number of subjects with at least 1 treatment 
emergent adverse event 

1246 (66) 

Nausea 617 (33) 
Constipation 200 (11) 
Headache 153 (8) 
Vomiting 132 (7) 
Dizziness 120 (6) 
Somnolence 114 (6) 
Fatigue 81 (4) 
Dry Mouth 63 (3) 
Diarrhea 58 (3) 
Source: Dr. Horn’s review, pg. 52 
 
QT interval prolongation 
Studies EN3409-307, EN3409-308, and EN3409-309 included ECG monitoring, which 
allowed for an assessment of cardiac electrophysiology while on study drug.  There was no 
evidence of clinically significant adverse events caused by QT prolongation in the 
development program, but, despite that Dr. Horn noted in her review that “[t]here were no 
patterns or trends in changes in ECG parameters, including QTc interval, in the open-label or 
double-blind periods of the Phase 3 studies,” there are data to suggest that Belbuca caused QT 
prolongation in subjects (Table 17 and Table 18).  These data indicate that Belbuca may be 
causing QT prolongation.  While there is no apparent relationship between the stabilized dose 
of Belbuca and QT prolongation, the study was not designed to provide a quantitative PK/PD 
evaluation of Belbuca and QT effects.   
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Table 17.  Abnormal QTcF Interval Tabulations for Studies EN3409-307, EN3409-308, and EN3409-309 
 Open-label 

Belbuca2  

N=2065 

Double-blind3 
Belbuca 

 N= 483 

Double-blind 
placebo  

N=488 

ECG 450 msec + 32 (1.5%) 13 (3%) 6 (1%) 

ECG change >10 
msec from 
baseline 

414 (20%) 290 (60%) 227 (47%) 

ECG change >30 
msec from 
baseline 

75 (4%) 34 (7%) 32 (7%) 

ECG change >60 
from baseline 

5 (0.2%) 0 0 

  Source: Generated by Dr. Horn based on ADEG ISS update dataset 
 
Table 18.  Abnormal QTcF Interval Tabulations by Dose Level During Double-blind Period of Studies 
EN3409-307 and EN3409-308 
 Belbuca Placebo 

N=488 

 150 N=68 300 N=97 450 
N=140 

600 
N=43 

750 
N=42 

900 
N=93 

 

ECG 450 
msec + 

0 2 (2%) 5 (4%) 1 (2%) 4 (10%) 1 (1%) 6 (1%) 

ECG change 
>10 msec 
from baseline 

39 (57%) 62 (64%) 82 (59%) 31 (72%) 25 (60%) 51 (55%) 227 
(47%) 

ECG change 
>30 msec 
from baseline 

5 (7%) 10 (10%) 8 (6%) 2 (5%) 3 (7%) 6 (6%) 32 (7%) 

Source: Generated by Dr. Horn based on ADEG ISS update dataset 
 
Counting all subjects who were discontinued from studies for having a QT interval of 450 ms 
or greater, there were 18/1994 or 0.9% of subjects who were discontinued during open-label 
treatment with Belbuca in studies EN3409-307, EN3409-308, and EN3409-309, and 8/483 
(1.7%) subjects in the Belbuca group and 5/488 (1.0%) in the placebo group discontinued 
                                                 
2 All open-label periods of studies EN3409-307, EN3409-308, and EN3409-309 
3 Studies EN3409-307 and EN3409-308 
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Additionally, the Controlled Substances Staff (CSS) and the Division of Pediatric and 
Maternal Health (DPMH) were consulted regarding the proposed labeling.  CSS recommended 
that the language proposed for the product label on the risks of abuse and dependence should 
remain consistent with buprenorphine products indicated for pain.  DPMH provided 
recommendations for the proposed labeling, based on their review. 
 
Labeling is ongoing at the time of this writing, and specific recommendations have been made 
in the relevant sections of this review. 

13. Recommendations/Risk Benefit Assessment  
 

• Recommended Regulatory Action  
 

Approval 
 
• Risk Benefit Assessment 

 
The efficacy of Belbuca was demonstrated in two adequate and well-controlled clinical 
trials in patients with pain severe enough to require daily, around-the-clock, long-term 
opioid treatment.  The two studies were conducted in opioid-naïve and opioid-
experienced patients, respectively.  A third study that was conducted in both opioid-
naïve and opioid-experienced patients failed on its primary endpoint, at least in part, 
due to the limitations discussed in this review.  However, the results of that study also 
trended in the direction favoring a treatment effect for Belbuca.  The safety evaluation 
did not demonstrate any new signals for Belbuca beyond what is already known about 
buprenorphine and opioids, in general.  Opioids are associated with the serious risks of 
life-threatening respiratory depression; addiction, abuse, and misuse; accidental 
exposure; death; and neonatal opioid withdrawal syndrome, along with other risks such 
as nausea, vomiting, constipation, and  interactions with other drugs.  These risks can 
be appropriately managed in labeling and with the class-wide extended-release/long-
acting (ER/LA) opioid risk evaluation and mitigation strategy (REMS).  Additionally, 
the clinical development program identified an important signal for Belbuca that is 
consistent with what is known about buprenorphine, that is, QT interval prolongation; 
however, the program did not demonstrate any clinically relevant adverse effects with 
regard to the QT interval in a very robust safety database.  Therefore, it is appropriate 
to require a postmarketing study to evaluate the effects of Belbuca on the QT interval 
to provide additional information to confirm the safety of Belbuca, which may lead to 
additional labeling. 
 
Belbuca is used to treat chronic pain that is severe enough to require around-the-clock 
opioid therapy, a serious and potentially disabling medical condition, and the risks of 
Belbuca are consistent with other ER/LA opioid analgesics, including buprenorphine.  
In this context, the benefits outweigh the risks of treatment with Belbuca for this 
patient population.   
 
• Recommendation for Postmarketing Risk Evaluation and Management Strategies 
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Belbuca will be part of the class-wide Extended-Release/Long-Acting Opioid 
REMS. 

 
• Recommendation for other Postmarketing Requirements and Commitments 
 

I recommend requiring postmarketing studies to: 
 
1. Assess the known serious risks of misuse, abuse, addiction, overdose, and death 

associated with the long-term use of ER/LA opioid analgesics and to estimate 
the serious risk for the development of hyperalgesia following use of ER/LA 
opioid analgesics for at least one year to treat chronic pain, consistent with what 
has been required for ER/LA opioid analgesics 

2. Evaluate the pharmacokinetic and safety of Belbuca in patients 7 to less than 17 
years old with pain severe enough to require daily, around-the-clock, long-term 
opioid treatment and for which alternative treatment options are inadequate, as 
required under the Pediatric Research Equity Act (PREA) 

3. Evaluate the QT prolonging effect of Belbuca to provide additional information 
to confirm the safety of Belbuca 

 
• Recommended Comments to Applicant 
 

None 
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