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Study Number: EN3409-309

Title of Study: A Phase 3, Open-label, Long-term Study to Evaluate the Safety, Tolerability, and 
Analgesic Efficacy of BEMA® Buprenorphine in Subjects with Moderate to Severe Chronic Pain 
Requiring Continuous Around-the-Clock Opioid Analgesia for an Extended Period of Time

Principal Investigator: Multicenter

Investigators: 58

Study Center(s): 58 study centers in the United States

Publications (Reference): None to date

Studied Period (Years): 

Date first patient enrolled: 13-Nov-2012

Date last patient completed: 2-Oct-2014

Phase of Development: Phase 3

Objectives:

Primary: To determine the long-term safety and tolerability of BioErodible MucoAdhesive (BEMA) 
Buprenorphine (dosed every 12 hours [Q12h]) in subjects with moderate to severe chronic pain (CP) 
requiring continuous around-the-clock (ATC) opioid analgesia for an extended period of time

Secondary: To describe the long-term efficacy of BEMA Buprenorphine Q12h in subjects with moderate 
to severe CP requiring continuous ATC opioid analgesia for an extended period of time.

Methodology: This was a long-term, open-label, single-arm, multicenter study to assess the long-term 
safety, tolerability, and analgesic efficacy of buprenorphine hydrochloride (HCl) buccal film Q12h in the 
management of subjects with moderate to severe CP requiring continuous ATC opioid analgesia for an 
extended period of time. The study enrolled subjects who either (1) completed the 12-week double-blind 
treatment phase of EN3409-307 or EN3409-308 (identified as “rollover” subjects) or (2) had a 3-month 
history of moderate to severe noncancer-related CP including chronic low back pain (CLBP) with or 
without neuropathic involvement, osteoarthritis (OA) of the hip, knee and/or lumbosacral spine, and 
peripheral neuropathic pain (identified as “de novo” subjects). The study consisted of the following 
phases:

Screening Phase:

De Novo Subjects (7 [+7] days): At visit 1 (screening), de novo subjects signed the informed consent and 
were assessed for protocol eligibility. Subjects were eligible for entry into the screening phase if they had 
a clinical diagnosis of moderate to severe noncancer-related CP (as defined above) for 3 months and 
had been treating their pain with a stable daily maintenance dose of ATC opioid analgesic medication for 
a total equivalent of ≥60 mg to ≤160 mg oral morphine sulfate equivalents (MSE) per day for ≥4 weeks. 
At visit 1 (screening), average pain intensity scores due to CP over the past 24 hours were assessed using 
an 11-point numerical rating scale (NRS; 0=no pain to 10=worst pain imaginable). Throughout the 
screening phase, subjects recorded their daily opioid and non-opioid analgesic medication use in a paper 
diary for site staff to review at visit 2 (taper). Analgesic rescue medications as part of a subject’s original 
treatment regimen were permitted on an as required (PRN) basis, and were combined with the stable 
ATC opioid dose to calculate the total daily MSE. The total daily MSE dose (stable ATC opioid daily 
dose + daily PRN dose) was not permitted to exceed 160 mg MSE per day prior to visit 2.
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Rollover Subjects (up to 14 days, usually 1 day): At visit 1 (screening), rollover subjects from studies 
EN3409-307 and EN3409-308 signed informed consents and were assessed for protocol eligibility. 
Following confirmation of eligibility, rollover subjects entered the study directly from visit 26 (end of 
treatment [EOT]) of study EN3409-307 or from visit 19 (EOT) of study EN3409-308. Rollover subjects 
that were evaluated to be eligible discontinued any remaining prior opioid and non-opioid analgesic
medications from the previous study and received open-label 150-μg buprenorphine HCl buccal film 
Q12h study medication and hydrocodone/acetaminophen (HC/APAP) analgesic rescue medication at 
visit 1 (screening), without taper and regardless of their titrated dose level at the end of the previous 
clinical trial (EN3409-307 or EN3409-308). Rollover subjects were permitted to take HC/APAP 
(1-2 tablets, every 6 hours [Q6h], maximum of 8 tablets) as analgesic rescue medication on the day of 
visit 1 (screening), but the first dose of open-label study medication was not applied by the subject until 
at least 12 hours after the last dose of study medication from studies EN3409-307 and EN3409-308. 
Subjects recorded their daily buprenorphine HCl buccal film and rescue medication use in a paper diary 
for site staff to review at visit 10 (titration phase). The first dose of EN3409-309 study medication (date 
and time) was recorded in the electronic case report form (eCRF).

Analgesic Taper Phase (for De Novo Subjects Only); Up to 4 Weeks:

During the analgesic taper phase, clinic visits were scheduled every 4 to 8 days following each previous
visit, with the subject visiting the clinic up to 7 times (excluding unscheduled visits). Average pain 
intensity scores due to CP over the past 24 hours were assessed at each visit using an 11-point NRS.

At visit 2 (taper), all de novo subjects with a total daily opioid dose >30 mg oral MSE commenced an 
analgesic taper regimen in order to safely and effectively reduce their prior opioid analgesic medication
dose to a maximum of 30 mg oral MSE (excluding study provided rescue medication) prior to entering 
the titration phase and receiving open-label buprenorphine HCl buccal film (study medication). All other 
non-opioid analgesic medications and all PRN opioid analgesic medications were stopped at visit 2 
(taper). Subjects recorded their daily opioid, non-opioid analgesic medication, and rescue medication use 
in a paper diary for site staff to review at each visit.

At visit 2 (taper), the principal investigator (PI), physician sub-investigator (Sub-I), or qualified designee 
(eg, nurse practitioner [NP] or physician’s assistant [PA] who was licensed to prescribe opioid 
medications at a state level and Drug Enforcement Agency [DEA] approved) reduced the subject’s 
average dose of prior opioid analgesic medications (including both stable daily maintenance doses of 
ATC opioids and PRN rescue opioids, calculated at the end of the screening phase in MSEs by 
approximately 25% (preferably using an immediate-release formulation of their prior maintenance ATC 
opioid, divided into equal doses Q6h, depending on available dose strengths). At each subsequent clinic 
visit in the analgesic taper phase, the PI, physician Sub-I, or qualified designee reduced (step-down) the 
subject’s dose by approximately 25% of the original dose (depending on available dose strengths) until a 
daily dose ≤30 mg oral MSE (excluding study provided rescue medication) was reached.

When de novo subjects were tapered down to ≤30 mg oral MSE (excluding study provided rescue 
medication) for at least 3 days and all other applicable inclusion criteria were met, they advanced to the 
start of the titration phase at visit 9.

A Clinical Opiate Withdrawal Scale (COWS) assessment was administered by the PI, physician Sub-I, or 
Sponsor-approved designee at all visits during the analgesic taper phase to ensure subjects were not 
experiencing clinically significant opioid withdrawal before progressing to the titration phase of the 
study. If subjects were experiencing a moderate opioid withdrawal episode (defined as a COWS score 
≥13), they were treated appropriately according to the PI’s or Physician Sub-I’s clinical judgment and 
resumed the analgesic taper regimen at the next scheduled visit after recovering from the episode. If the 
subject experienced additional moderate opioid withdrawal episodes (defined as a COWS score ≥13) 
after resuming the analgesic taper, they were discontinued from the study.
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Titration Phase (up to 6 weeks):

During the titration phase, clinic visits were scheduled every 4 to 8 days and subjects were permitted to 
visit the clinic up to 8 times (excluding unscheduled visits) for the de novo subjects and 7 times for the
rollover subjects (excluding unscheduled visits). Average pain intensity scores due to CP over the past 
24 hours were assessed at each visit using an 11-point NRS.

At visit 9 (start of titration phase), all de novo subjects discontinued the use of any remaining prior 
opioid and non-opioid analgesic medications and received open-label 150-μg buprenorphine HCl buccal 
film Q12h study medication. Rollover subjects skipped visit 9 and started the titration phase at visit 10.
The titration baseline was defined as all assessments performed on visit 9 for de novo subjects and visit 1 
(screening) for rollover subjects.

A COWS assessment was administered by the PI, physician Sub-I, or Sponsor-approved designee at 
visits 9, 10, and 11 to monitor for opioid withdrawal. If subjects were experiencing a moderate opioid 
withdrawal episode (defined as a COWS score ≥13), they were withdrawn from the study and treated 
appropriately according to the PI’s clinical judgment.

Subjects recorded their daily use of buprenorphine HCl buccal film and rescue medication in a paper
diary for site staff to review at each visit. Subjects were permitted to enter the long-term treatment phase 
if they had received their “optimal” dose of study medication for at least the last 7 days of the titration 
phase and fulfilled other inclusion criteria and had no exclusion criteria. Subjects who had not received 
at least 7 days of their “optimal” dose of open-label buprenorphine HCl buccal film study medication 
within 8 [7] clinic visits or week 6 of the titration phase were discontinued from the study.

Long-term Treatment Phase (48 Weeks):

At visit 17 (long-term treatment baseline for all subjects), subjects entered the 48-week long-term 
treatment phase and continued on their optimal dose of buprenorphine HCl buccal film study medication. 
Subjects recorded their daily use of buprenorphine HCl buccal film and rescue medication in a paper 
diary for site staff to review at each visit. Subjects were scheduled to return to the clinic approximately 
every 4 weeks. Average pain intensity scores due to CP over the previous 24 hours were assessed at each 
visit using an 11-point NRS.

Follow-up Phase (2 Weeks):

At visit 29 (EOT/early termination [ET]), subjects were converted to another analgesic regimen at the 
discretion of the PI, physician Sub-I, or qualified designee and continued in the follow-up phase. 
Fourteen (14 ± 3) days later at visit 30 (end of study [EOS] phone call), site staff called subjects to 
collect information regarding adverse events (AEs)/serious adverse events (SAEs), and concomitant 
medications. At that time, the study was considered complete.

Number of Patients (Planned and Analyzed): 

Approximately 380 subjects were to be enrolled into the study to meet long-term safety exposure 
requirements. Protocol Amendment 3 (dated 6-Nov-2013) revised the number of subjects to be enrolled 
due to the increase in the number of rollover subjects. A total of 506 subjects were enrolled.

Safety Population (titration phase): 506 subjects

Safety Population (long-term treatment phase): 435 subjects

Efficacy Population (overall): 506 subjects 

Efficacy Population (long-term treatment phase): 435 subjects
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Diagnosis and Main Criteria for Inclusion: Male and female subjects 18 years of age or older in stable 
health who have been clinically diagnosed with moderate to severe noncancer-related CP and have been 
treating their CP with a stable daily maintenance dose of ATC opioid analgesic medication equivalent of 
≥60 mg to ≤160 mg MSE per day for ≥4 weeks

Test Product, Dose and Mode of Administration, Batch Number: HCl buccal film containing 150, 
300, 450, 600, 750, and 900 µg buprenorphine per film, applied to the buccal mucosa Q12h; lot numbers 
31710, 31863, 32592, 31712, 31866, 31713, 31867, 32589, 31714, 31869, 32403, 31715, 31865, 32215, 
31716, 31868, and 32479.

Duration of Treatment: 

Subject’s participation in this study was for approximately 60 weeks. The study consisted of the 
following phases:

 Screening Phase (up to 2 weeks)

 Analgesic Taper Phase (for de novo subjects only; up to 4 weeks)

 Titration Phase (up to 6 weeks)

 Long-term Treatment Phase (48 weeks)

 Follow-up Phase (2 weeks)

Reference Therapy, Dose and Mode of Administration, Lot Numbers: Commercially packaged 
5 mg/325 mg HC/APAP tablets for oral analgesic rescue medication use during the screening phase 
(rollover subjects only), analgesic taper phase (de novo subjects only), titration phase, and long-term 
treatment phase; lot numbers 120795, 123932, 0094104, 0095585, and 0095858

Criteria for Evaluation:

Safety: Safety variables included AEs, concomitant medications, physical examinations, vital signs, 
12-lead electrocardiograms (ECGs), electronic Columbia-Suicide Severity Rating Scale (eC-SSRS), 
COWS, and clinical laboratory tests (including hematology, blood chemistry, and urinalysis).

Efficacy: Efficacy variables included average pain intensity scores and opioid rescue medication use.

Statistical Methods:

Sample Size Consideration: 

The number of subjects (approximately 380) selected was intended to obtain adequate long-term safety 
data at the selected dose range.

Analysis Populations: 

Safety Population: The Safety Population included all subjects who received at least 1 dose of study 
medication. All safety analyses were based on this population.

Efficacy Population: The Efficacy Population included all subjects in the Safety Population who had at 
least 1 post-dose average pain intensity score during the titration or long-term treatment phases. All 
efficacy analyses were based on this population.

Safety Analysis: 

Safety variables included AEs, concomitant medications, laboratory parameters, vital signs, ECG 
parameters, eC-SSRS, COWS, and physical examinations. AE summaries were provided showing the 
number and percentage of subjects who experienced at least 1 AE. These summaries were presented by 
body system and preferred term (Medical Dictionary for Regulatory Activities [MedDRA] Version 16.0). 
SAEs and AEs resulting in discontinuation were summarized separately. Laboratory data and their
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change from baseline were summarized using descriptive statistics. Shift tables summarizing changes 
from baseline to post-baseline visits were also presented (eg, normal to high, normal to low). ECG data 
and change from baseline results were summarized using descriptive statistics. Vital signs data and any 
changes from baseline were summarized using descriptive statistics. Changes in physical examination 
were summarized.

Long-term Efficacy Analysis:

Efficacy variables included average pain intensity score and opioid rescue medication use. Descriptive 
statistics were provided for efficacy variables using observed values only. No missing value imputation 
was performed. The descriptive summaries for the titration phase and the long-term treatment phase 
included frequency tables for all categorical response variables and number, mean, standard deviation, 
minimum, and maximum for all continuous variables.

SUMMARY:

SAFETY RESULTS:

No deaths were reported in this study. SAEs were reported for 3 subjects (0.6%) in the titration phase 
and for 16 subjects (3.7%) in the long-term treatment phase. All SAEs were considered not related or 
unlikely related to the study drug. With the exception of 2 SAEs, all other SAEs resolved. The ongoing 
SAEs were pancreatic cancer and worsening of anemia.

AEs leading to discontinuation were noted for 14 subjects (2.8%) in the titration phase and 14 subjects 
(3.2%) in the long-term treatment phase. AEs leading to discontinuation in more than 1 subject were 
nausea (3 subjects, 0.6%), somnolence (2 subjects, 0.4%), and liver function test abnormal (2 subjects, 
0.4%) in the titration phase and somnolence (3 subjects, 0.7%), nausea (2 subjects, 0.5%), and vomiting 
(2 subjects, 0.5%) in the long-term treatment phase. 

In the titration phase, TEAEs were reported in 43.1% (218/506) of subjects. The most frequently 
reported TEAEs were nausea (10.3%), constipation (5.9%), and headache (3.6%). In the long-term 
treatment phase, TEAEs were reported in 54.0% (235/435) of subjects. The most frequently reported 
TEAEs were nausea (8.3%), vomiting (5.1%), upper respiratory tract infection (4.8%), headache (4.4%), 
constipation (3.9%), back pain (3.7%), diarrhea (3.4%), nasopharyngitis (3.2%), urinary tract infection 
(3.0%), and fall (3.0%).

Most TEAEs were of mild or moderate intensity in both treatment phases. In the titration phase, severe 
TEAEs were reported for 11 subjects (2.2%). The severe TEAEs reported were musculoskeletal and 
connective tissue disorders (3 subjects, 0.6%); infections and infestations (3 subjects, 0.6%); injury, 
poisoning and procedural complications (2 subjects, 0.4%); gastrointestinal disorders (1 subject, 0.2%); 
cardiac disorders (1 subject, 0.2%); reproductive system and breast disorders (1 subject, 0.2%); and 
nervous system disorders (1 subject, 0.2%). The following severe TEAEs were reported as SAEs: aseptic 
meningitis and right breast atypia.

During the long-term treatment phase, severe TEAEs were reported for 26 subjects (6.0%). The severe 
TEAEs reported were infections and infestations (7 subjects, 1.6%); musculoskeletal and connective 
tissue disorders (4 subjects, 0.9%); injury, poisoning and procedural complications (3 subjects, 0.7%); 
blood and lymphatic system disorders (3 subjects, 0.7%); psychiatric disorders (2 subjects, 0.5%); renal 
and urinary disorders (2 subjects, 0.5%); hepatobiliary disorders (2 subjects, 0.5%); neoplasms benign, 
malignant and unspecified (including cysts and polyps) (2 subjects, 0.5%); gastrointestinal disorders 
(2 subjects, 0.5%); nervous system disorders (2 subjects, 0.5%); general disorders and administration site 
conditions (2 subjects, 0.5%); vascular disorders (2 subjects, 0.5%); cardiac disorders (1 subject, 0.2%); 
respiratory, thoracic, and mediastinal disorders (1 subject, 0.2%); skin and subcutaneous tissue disorders 
(1 subject, 0.2%); and metabolism and nutrition disorders (1 subject, 0.2%). The following severe 
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TEAEs were reported as SAEs: nephrolithiasis, renal dysfunction, ankle fracture, urosepsis, vomiting, 
anxiety, pneumonia, pancreatic cancer, suicide attempt, anemia, cholecystitis, cellulitis, chest pain 
(including non-cardiac), dehydration, intractable migraine, and bladder cancer.

TEAEs that were considered related to the study drug according to the investigator were reported for 
22.9% of subjects in the titration phase and 14.0% of subjects in the long-term treatment phase.

TEAEs commonly associated with opioid use were reported in similar proportion of subjects in the 
titration phase (20.2%) and long-term treatment phase (18.6%). 

TEAEs commonly associated with opiate withdrawal were reported in similar proportion of subjects in 
the titration phase (14.6%) and long-term treatment phase (16.3%).

Due to enrollment of a majority of subjects with low back pain, no inferences can be made on TEAEs by 
pain type.

More subjects in the de novo population had TEAEs compared to rollover subjects in both the titration 
phase (68.9% vs 39.6%) and long-term treatment phase (71.0% vs 52.7%). Of note, the de novo 
population was comparatively numerically smaller than the rollover population.

Due to a small number of subjects in each dose stratum, no inferences can be made based on TEAEs 
related by optimal dose in the long-term treatment phase.

No clinically meaningful trends were noted in laboratory test results, vital signs, physical examination 
findings, and COWS.

Suicidal behavior was reported for 1 subject.

Small, not clinically significant changes in ECG parameters were seen throughout the study. The 
incidence of shifts from normal values at long-term baseline to abnormal values at the end of the long-
term treatment phase was 9.7%. Shifts from abnormal values at long-term baseline to normal values at 
the end of the long-term treatment phase occurred in 2.8% of subjects. During the long-term treatment 
phase, QTcF values ≥450 milliseconds were observed for 7 subjects (1.6%) in the Safety Population.

The COWS results suggested that after tapering to 30 mg oral MSE, de novo subjects could successfully 
transition to buprenorphine HCl buccal film without notable withdrawal issues. Rollover subjects were 
able to re-titrate (without taper) to an effective buprenorphine dose after having their dose decreased as 
they transitioned from either EN3409-307 or EN3409-308 to EN3409-309.

LONG-TERM EFFICACY RESULTS:

The titration baseline was defined as the assessment performed on visit 9 for de novo subjects and visit 1 
(screening) for rollover subjects. At titration baseline, the observed mean (SD) daily average pain 
intensity score for 502 of 506 subjects in the Efficacy Population was 4.4 (2.17). In the long-term 
treatment phase, the mean (SD) change from titration baseline to visit 17 (n=434) was -1.3 (2.20), to visit 
29 (n=158) was -1.3 (2.37), and to early termination (n=246) was -0.9 (2.33). 

The observed mean (SD) daily average NRS pain intensity score at long-term baseline for all 
435 subjects in the long-term Efficacy Population was 3.0 (1.25). The mean (SD) change from long-term 
baseline to visit 29 (n=158) was 0.2 (1.72) and to early termination (n=246) was 0.3 (1.74).

The mean (SD) change in daily average pain intensity score from titration baseline to long-term baseline 
shows a decrease in pain intensity from moderate to severe pain at titration baseline to mild pain at the 
long-term baseline. The mean (SD) change in daily average pain intensity scores from long-term baseline 
to end of treatment and early termination indicates stabilization of pain intensity and a sustained 
analgesic effect by buprenorphine HCl buccal film in the Efficacy Population.

Adequate pain management by the use of buprenorphine HCl buccal film was observed by the reduced 
mean daily average rescue medication use from the taper phase (3.3 tablets, n=61; de novo subjects) to 
the titration phase (3.0 tablets, n=506) to the long-term treatment phase (1.1 tablets, n=435) in the 
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Efficacy Population. Further, the majority (86.2%) of subjects stayed at their optimal dose with no 
change during the long-term treatment period.

The subject’s “optimal” dose of study medication that was required to progress to the long-term 
treatment phase, was defined as the dose of open-label buprenorphine HCl buccal film study medication 
that the subject found satisfactory for both analgesia and tolerability (preferably without the need for 
analgesic rescue medication, and taking no more than 2 tablets per day of HC/APAP). The subject must 
have been on their “optimal” dose for at least 7 days, and not have taken any more than 2 tablets per day 
of HC/APAP rescue medication for >3 days in order to proceed to the long-term treatment phase. The 
time to optimal dose ranged from 5 to 50 days.

Of 435 subjects who entered the long-term treatment phase, 52 subjects (12.0%) reached an optimal dose 
of 300 μg, 45 subjects (10.3%) reached an optimal dose of 450 μg, 141 subjects (32.4%) reached an 
optimal dose of 600 μg, 62 subjects (14.3%) reached an optimal dose of 750 μg, and 135 subjects 
(31.0%) reached an optimal dose of 900 μg. There was no change in optimal dose for 375 subjects 
(86.2%) in the long-term treatment phase. 


