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Background: This open-label, single-arm study was conducted to evaluate the long-term safety 

and efficacy of a novel buprenorphine formulation, buprenorphine buccal film, in the treatment 

of moderate-to-severe chronic pain requiring around-the-clock opioids.

Methods: The primary purpose of this study was to evaluate the long-term safety and toler-

ability of buprenorphine buccal film. Five hundred and six patients who completed previous 

studies with buprenorphine buccal film (n=445; rollover patients) or were recruited de novo for 

this study (n=61) were enrolled in this study. All patients underwent a dose titration period of ≤6 

weeks, during which doses of buprenorphine buccal film were adjusted to a maximum 900 µg 

every 12 hours, depending on tolerability and the need for rescue medication. An optimal dose 

was defined as the dose that the patient found satisfactory for both pain relief and tolerability, 

without the need for rescue medication or with ≤2 tablets of rescue medication per day. Once the 

optimal dose was reached, treatment was continued for ≤48 weeks. Pain intensity was measured 

throughout the study using a 0–10 numerical rating scale.

Results: Of 435 patients achieving an optimal dose of buprenorphine buccal film who com-

menced long-term treatment, 158 (36.3%) completed 48 weeks of treatment. Treatment-related 

adverse events occurred in 116 patients (22.9%) during the titration phase and 61 patients 

(14.0%) during the long-term treatment phase, and adverse events leading to discontinuation 

of treatment occurred in 14 (2.8%) and 14 (3.2%) patients, respectively. The most common 

adverse events were those typically associated with opioids, such as nausea, constipation, 

and headache. In both rollover and de novo patients, pain intensity scores remained constant 

at approximately 3–4 during long-term treatment, and the dose of buprenorphine buccal film 

remained unchanged in 86.2% of patients.

Conclusion: In appropriate patients, buprenorphine buccal film demonstrated tolerability and 

efficacy in the long-term management of chronic pain.

Keywords: buccal drug administration, buprenorphine, chronic pain management, long-term 

treatment, opioid analgesics

Introduction
Chronic pain is a significant health problem in the USA, and its effective management 

remains a major public health goal. The scale of the problem is highlighted by a cross-

sectional internet-based survey of a representative sample of the national adult population, 

in which the weighted point prevalence estimate of chronic pain (defined as chronic, 

recurrent, or long-lasting pain of at least 6 months duration) was 30.7%.1 In this survey, 
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the most common physician-diagnosed conditions resulting in 

primary chronic pain were lower back pain (3,197 responders) 

and osteoarthritis (2,439 responders), which accounted for 

18% and 16%, respectively, of the overall prevalence.1 The 

high prevalence of chronic pain also equates to substantial 

economic costs. The total costs associated with pain (includ-

ing both health care costs and indirect costs resulting from lost 

productivity) have been estimated to range from $560 to $635 

billion annually (in 2010 dollars), which is higher than the 

annual costs associated with heart disease, cancer, or diabetes.2

Clinical guidelines for the management of chronic pain 

state that opioids may have an important role in its treat-

ment.3,4 The efficacy of opioids has been well established, 

and currently, approximately 90% of patients with chronic 

pain receive opioid analgesics as a part of their pain man-

agement.5,6 However, the potential benefits of opioids in the 

management of pain may be limited by adverse events such as 

constipation, respiratory depression, and sedation.5 Addition-

ally, studies have suggested that up to 29% of patients with 

chronic pain may be misusing or abusing opioid medications, 

which may limit their use.6–8

Buprenorphine is a semisynthetic opioid that may offer 

an alternative to µ-opioid agonists. Buprenorphine exhibits 

partial agonism at µ-opioid receptors9–12 while maintaining a 

relative potency, compared with oral morphine, of between 

75:1 and 115:1.12,13 In addition to partial agonism at µ-opioid 

receptors, buprenorphine is a κ-opioid receptor antagonist 

and appears to act as a “chaperone” ligand, increasing the 

expression of µ-opioid receptors on cell membranes.12,14 It 

also has agonist activity at opioid receptor-like 1 (ORL1) 

receptors that confers both an additive analgesic effect 

(through activation of receptors at the dorsal horn) and an 

inhibitory effect (through activation of receptors in the brain). 

Activation of these receptors also leads to blockade of the 

rewarding effects of morphine, which suggests that ORL1 

receptors may contribute to the limited tolerance observed 

with buprenorphine.12,15

A recently approved buccal film formulation of buprenor-

phine (Belbuca™; Endo Pharmaceuticals, Malvern, PA, 

USA) has been developed to provide flexible dose titration 

across a wide range of doses (up to 160 mg morphine sulfate 

equivalent [MSE]). This preparation uses BioErodible Muco-

Adhesive (BEMA®) technology, which produces a flexible, 

water-soluble film that adheres to the buccal mucosa and 

usually dissolves within 30 minutes of application.16,17 Studies 

have shown that this formulation has an absolute bioavail-

ability of 46%–65%, with dose-proportional increases in 

systemic exposure over a 16-fold dose range.17,18

The efficacy and tolerability of buprenorphine buccal 

film have been demonstrated in opioid-naïve19 and opioid-

experienced20 patients with moderate-to-severe chronic lower 

back pain. The aim of the present study (NCT01755546) 

was to evaluate the long-term safety and efficacy of this 

formulation in patients with moderate-to-severe chronic pain 

requiring around-the-clock opioid analgesia.

Methods
The trial was an open-label single-arm study conducted at 

58 sites in the USA. It consisted of a dose titration phase 

lasting up to 6 weeks and a long-term treatment phase of 

up to 48 weeks. The study was conducted in accordance 

with the ethical principles of Good Clinical Practice and 

the Declaration of Helsinki; the protocol was approved by 

Schulman Associates Institutional Review Board (Cincinnati, 

OH, USA), and written informed consent was obtained from 

all patients before participation.

Patients
The study included patients with chronic lower back pain 

who had completed the 12-week double-blind phase of the 

studies as opioid-naïve19 and opioid-experienced20 patients 

(rollover patients), and a further cohort of newly recruited 

patients (de novo patients). De novo patients were required 

to be at least 18 years of age and to have at least a 3-month 

history of chronic pain, including chronic lower back pain 

with or without neuropathic involvement; osteoarthritis of 

the hip, knee, or lumbosacral spine; or peripheral neuropathic 

pain. These patients were required to have been receiving 

stable daily maintenance doses of around-the-clock opioid 

analgesics equivalent to ≥60 mg and ≤160 mg MSE per day 

for at least 4 weeks.

Rollover patients from the opioid-naïve19 and opioid-

experienced20 studies were required to have been at an optimal 

dose of buprenorphine buccal film of ≥300 µg every 12 hours 

(q12h) during the open-label titration phase of these studies. 

All patients (de novo and rollover) were required to have 

average pain intensity scores of ≤5, measured on a 0–10 

numerical rating scale (NRS) (0 indicates “no pain” and 10 

indicates “pain as bad as you can imagine”), at their last two 

consecutive visits during the titration phase.

Exclusion criteria included clinically significant condi-

tions that could affect the patient’s safety or the validity of 

the study findings; pain due to acute spinal cord compression, 

cauda equina compression, acute nerve root compression, 

meningitis, or discitis; current cancer-related pain or che-

motherapy in the past 6 months; surgical procedures for pain 
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relief within 3 months or nerve/plexus blockade within 28 

days before screening; and current or past substance abuse.

Treatment and assessments
Prior to the dose titration period, de novo patients underwent 

an analgesic taper phase of up to 4 weeks, during which 

average pain intensity was recorded on an NRS, as described 

earlier, every 4–8 days. De novo patients with a total daily 

opioid dose of >30 mg oral MSE had their dose tapered 

down to a maximum of 30 mg oral MSE per day (excluding 

rescue medication), after which they entered the dose titration 

phase. During the taper phase, a Clinical Opiate Withdrawal 

Scale (COWS) assessment21 was performed at each clinic 

visit to ensure that patients were not experiencing clinically 

significant opioid withdrawal symptoms. Patients showing 

moderate or higher opioid withdrawal symptoms (COWS 

score ≥1321) were treated appropriately and reentered in 

the taper phase after recovery; patients showing subsequent 

moderate withdrawal were excluded from the study.

Patients entering the study from the two previous 

buprenorphine buccal film trials immediately discontinued 

all previous opioid and nonopioid analgesic therapy and 

entered the titration phase. Rollover patients were permitted 

to take hydrocodone/acetaminophen (HC/APAP; one to two 

tablets every 6 hours, maximum of eight tablets) on Day 1 

(screening), but the first dose of buprenorphine buccal film 

was not given for at least 12 hours after the last dose of previ-

ous study medication.

At the start of the dose titration phase, all patients, both de 

novo and rollover, received buprenorphine buccal film 150 µg 

q12h, regardless of previous dose. Subsequent doses could 

be increased to a maximum of 900 µg q12h, depending on 

tolerability and the need for supplemental analgesia. During 

this period, patients recorded their use of buprenorphine buc-

cal film and rescue medication (HC/APAP) on paper diaries. 

COWS assessments were performed three times during the 

titration period, and patients with COWS scores ≥13 were 

withdrawn from the study.

The optimal dose of buprenorphine buccal film during 

the titration phase was defined as the dose that the patient 

found satisfactory for both pain relief and tolerability, either 

without the need for rescue medication or with no more than 

two tablets of HC/APAP per day. Patients who received their 

optimal dose for at least 7 days, and had taken no more than 

two tablets of rescue medication per day for >3 days, were 

eligible to enter the long-term treatment phase. Buprenor-

phine buccal film and HC/APAP use were calculated by 

counting the number of film pouches and HC/APAP tablets 

dispensed and returned at each study visit; paper diary entries 

used by patients to record their daily use of buprenorphine 

buccal film and HC/APAP tablets were also used to aid in 

the identification of any discrepancies. During the treatment 

phase, the efficacy and tolerability of buprenorphine buccal 

film were assessed approximately every 4 weeks, and doses 

were adjusted according to analgesic efficacy and tolerability; 

patients requiring doses below 150 µg q12h or above 900 µg 

q12h were withdrawn from the study. Efficacy was assessed 

by measurement of pain scores on an NRS, as described ear-

lier, whereas safety and tolerability were assessed by report-

ing of adverse events throughout the study, clinical laboratory 

evaluations, measurement of vital signs, electrocardiograms, 

and physical examinations.

All other opioid analgesics were prohibited during the 

titration and long-term treatment phases. Acetylsalicylic acid, 

nonsteroidal anti-inflammatory drugs, cyclooxygenase-2 

inhibitors, and “adjuvant analgesics” such as antidepressants 

were permitted provided they had been prescribed for chronic 

pain at least 21 days before the start of the study. Patients 

received instruction in the placement of the buccal film and 

were advised not to eat or drink for at least 30 minutes, or 

until the film had dissolved. Use of study medication was cal-

culated at each assessment using drug accounting procedures.

Statistical analysis
A sample size of approximately 380 patients was chosen to 

obtain long-term safety data within the selected dose range. 

A statistical power calculation was not performed.

Safety data were analyzed in the safety population, 

which included all patients who received at least one dose 

of buprenorphine buccal film. Efficacy data were analyzed 

in the efficacy population, which included all patients in 

the safety population who recorded at least one postdosing 

average pain intensity score during the titration or long-term 

treatment phases. Both safety and efficacy data were summa-

rized using descriptive statistics only, and no formal statistical 

test of significance was performed. Statistical analyses were 

performed using SAS® version 9.3 software (SAS Institute, 

Cary, NC, USA).

Results
Patient disposition and demographics
Disposition of patients through the study is shown in 

Figure 1. A total of 506 patients (445 rollover patients and 

61 de novo patients) entered the titration phase, of whom 

438 completed this phase and 68 discontinued. Reasons for 

discontinuation during the titration phase included lack of 
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Figure 1 Patient disposition.

efficacy (n=19; 3.8%), occurrence of adverse events (n=12; 

2.4%), and other (n=20; 4.0%) for other reasons. A total 

of 435 patients achieved an optimal dose of buprenorphine 

buccal film and entered the long-term treatment phase. 

Overall, 158 patients (36.3%) completed the long-term 

phase; the most common reasons for withdrawal of 277 

patients during this phase were the sponsor’s decision to 

close the study (n=141; 32.4%), withdrawal by the patient 

(n=36; 8.3%), loss to follow-up (n=21; 4.8%), and adverse 

events (n=17; 3.9%).

Demographic characteristics of the patients participat-

ing in the titration and long-term phases are summarized 

in Table 1. The mean age of the patients was 52 years, and 

approximately 55% were females. The majority of patients 

(>98%) had chronic low back pain.

Of 435 patients who entered the long-term treatment 

phase, 52 (12.0%) reached an optimal dose of 300 µg, 45 

(10.3%) reached an optimal dose of 450 µg, 141 (32.4%) 

reached an optimal dose of 600 µg, 62 (14.3%) reached an 

optimal dose of 750 µg, and 135 (31.0%) reached an optimal 
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dose of 900 µg. These doses remained unchanged during the 

long-term treatment phase in 86.2% of patients. Adherence to 

treatment was generally good throughout the study. Overall, 

80%–110% adherence was recorded in 495 patients (97.8%) 

during the titration phase and 406 patients (93.3%) during 

the long-term treatment phase.

Long-term safety
Buprenorphine buccal film was well tolerated during the 

study. Adverse events were reported by 218 patients (43.1%) 

during the titration phase and 235 (54.0%) during the long-

term treatment phase. Adverse events that were considered 

to be treatment-related occurred in 116 patients (22.9%) and 

61 patients (14.0%), respectively, and adverse events leading 

to discontinuation of treatment occurred in 14 (2.8%) and 14 

(3.2%) patients, respectively. The most commonly reported 

adverse events (occurring in ≥3% of patients in either phase) 

are summarized in Table 2. The most common adverse events 

during the titration phase were nausea (10.3% of patients), 

constipation (5.9%), and headache (3.6%). During the 

long-term treatment phase, the most commonly reported 

adverse events included vomiting (5.1%), upper respiratory 

tract infections (4.8%), back pain (3.7%), diarrhea (3.4%), 

nasopharyngitis (3.2%), urinary tract infection (3.0%), and 

falls (3.0%). The majority of adverse events were mild or 

moderate in severity; severe adverse events occurred in 11 

patients (2.2%) during the titration phase and 26 patients 

(6.0%) during the long-term treatment phase.

Serious adverse events were reported in three patients 

(0.6%) during the titration phase and 16 (3.7%) during the 

long-term treatment phase. All of these events were con-

sidered to be unrelated, or unlikely to be related, to study 

medication. There were no clinically important changes in 

laboratory tests, vital signs, physical examination findings, 

or COWS scores throughout the study.

Long-term efficacy
Mean NRS scores during the titration and long-term treat-

ment phases are shown in Figure 2. In de novo patients, the 

mean NRS score decreased from 7 to 3 during the titration 

phase and stabilized at 3–4 during the long-term treatment 

phase. In rollover patients, the mean NRS score at titration 

phase baseline was 4, and this increased briefly to 6 because 

of a rapid decrease in dose at the start of dose titration, 

before stabilizing at 3 during the long-term treatment phase. 

The mean (standard deviation) use of rescue medication 

Table 1 Patient demographics

Characteristics Titration 
phase (n=506)

Long-term 
treatment phase 
(n=435)

De novo patients, n (%) 61 (12.1) 31 (7.1)
Rollover patients, n (%) 445 (87.9) 404 (92.9)
Age, years (SD) 52.3 (11.8) 52.2 (11.7)
Sex, n (%)

Female 279 (55.1) 240 (55.2)
Male 227 (44.9) 195 (44.8)

Height, cm, mean (SD) 169.8 (10.7) 169.7 (10.7)
Weight,a kg, mean (SD)

At titration phase baseline 92.7 (23.1) 92.0 (22.2)
At long-term treatment 
phase baseline

92.0 (22.4) 91.9 (22.3)

BMI,a kg/m2, mean (SD)
At titration phase baseline 32.2 (7.5) 32.0 (7.3)
At long-term treatment 
phase baseline

32.0 (7.4) 31.9 (7.3)

NRS pain intensity score,b 
mean (SD)

At titration phase baseline 4.4 (2.2) 4.3 (2.1)
At long-term treatment 
phase baseline

3.0 (1.3) 3.0 (1.3)

Chronic pain type, n (%)
Low back pain 497 (98.2) 433 (99.5)
Otherc 9 (1.8) 2 (0.5)

Notes: Data are presented as mean (SD) or as n (%). aTitration phase baseline is 
defined as the value at the end of the dose taper phase for de novo patients and 
the value at screening (completion of the double-blind phase in previous studies) 
for rollover patients. bNRS scores at titration phase and long-term treatment phase 
baseline are defined as the values immediately before the start of the relevant phase. 
cOther includes chronic hip pain, foot pain, neuropathic pain, and osteoarthritis 
(each occurring in ≤1% of patients).
Abbreviations: BMI, body mass index; NRS, numerical rating scale; SD, standard 
deviation.

Table 2 Adverse events occurring in ≥3% of patients in either 
phase

Adverse events, n (%) Titration 
phase 
(n=506)

Long-term 
treatment 
phase (n=435)

Patients with at least 1 adverse event 218 (43.1) 235 (54.0)
Infections and infestations 57 (11.3) 94 (21.6)

Upper respiratory tract infection 10 (2.0) 21 (4.8)
Nasopharyngitis 3 (0.6) 14 (3.2)
Urinary tract infection 11 (2.2) 13 (3.0)

Gastrointestinal disorders 91 (18.0) 77 (17.7)
Nausea 52 (10.3) 36 (8.3)
Vomiting 12 (2.4) 22 (5.1)
Constipation 30 (5.9) 17 (3.9)
Diarrhea 11 (2.2) 15 (3.4)

Nervous system disorders 48 (9.5) 46 (10.6)
Headache 18 (3.6) 19 (4.4)

Musculoskeletal and connective 
tissue disorders

24 (4.7) 49 (11.3)

Back pain 4 (0.8) 16 (3.7)
Injury, poisoning, and 
procedural complications

20 (4.0) 49 (11.3)

Falls 6 (1.2) 13 (3.0)
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decreased from 3.0 (2.1) tablets per day during the titra-

tion phase to 1.1 (3.7) tablets per day during the long-term 

treatment phase.

Discussion
This open-label study has shown that buprenorphine HCl 

buccal film can be safely and effectively titrated to an optimal 

dose in both treatment-naive and previously treated patients 

and that its effect on chronic pain is durable and maintained 

over a 48-week period. This is the first report demonstrating 

the long-term safety and efficacy of buprenorphine buccal 

film, a novel formulation of buprenorphine, that provides 

flexible dose titration across a wide range of doses using 

BEMA® technology.16,17 These findings complement and 

extend those of the previous studies in opioid-naïve19 and 

opioid-experienced20 patients.

Buprenorphine buccal film was previously evaluated 

in 749 opioid-naïve patients in a 12-week double-blind, 

placebo-controlled trial with an open-label titration phase.19 

At the end of the double-blind phase, the mean change from 

baseline in pain intensity scores was observed to be higher 

in the placebo group, and buprenorphine buccal film had a 

higher percentage of responders at both ≥30% (63% vs 47% 

for placebo) and ≥50% (41% vs 33%) pain reduction. As 

expected, rescue medication use was more common in the 

placebo group (40% vs 31% for buprenorphine buccal film 

at Week 12). The most frequently reported adverse events 

were consistent with opioids, including nausea, constipation, 

and vomiting. There were no cases of respiratory depression 

reported.

Results were similarly observed during a previous 

randomized, double-blind, placebo-controlled withdrawal 

study evaluating buprenorphine buccal film in 815 opioid-

experienced patients. Patients taking placebo demonstrated 

higher changes in pain intensity scores at the end of the 

double-blind phase than patients administered buprenor-
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phine buccal film (1.92 vs 0.88, respectively). As shown 

with opioid-naïve patients, buprenorphine buccal film was 

observed to have more responders: 64.2% vs 30.6% at 

≥30% pain reduction and 39.5% vs 16.9% at ≥50% pain 

reduction. Significant differences favoring buprenorphine 

buccal film were also observed for rescue medication use 

and patient-reported outcomes. Common adverse events 

included nausea, constipation, vomiting, headache, dizzi-

ness, and somnolence.20

Buprenorphine buccal film was well tolerated in this 

study. The principal adverse events were those typically 

associated with µ-opioid receptor agonists, notably nausea, 

constipation, and headache. Constipation is one of the most 

common adverse events associated with opioids: one sys-

tematic review of opioid use in patients with chronic pain, 

which included 34 trials with more than 5,500 patients, 

reported an average prevalence of 15% (95% confidence 

interval 14%–16%), although the prevalence in individual 

trials ranged from 0% to 71%.22 By contrast, in the present 

study, the incidence of constipation during the long-term 

treatment phase was 3.9%, consistent with rates previously 

reported in large longitudinal or pooled randomized trials 

with buprenorphine (1%–5%).12 Another adverse event that 

can significantly limit opioid dose titration is respiratory 

depression, which has been reported to occur in 1%–11% of 

patients receiving systemic or spinal opioids.12 However, in 

contrast to other opioids, buprenorphine has a dose-ceiling 

effect on respiratory depression,12,23,24 and hence respiratory 

depression might be expected to be less common. Indeed, no 

adverse events relating to respiratory depression were found 

in the present study.

The pharmacologic profile of buprenorphine differs from 

that of full µ-opioid receptor agonists in a number of aspects, 

which may confer an improved benefit–risk profile.12,25 The 

risk of withdrawal symptoms might be expected to be lower 

with buprenorphine than with other opioids because of the 

prolonged receptor binding of buprenorphine and the ability 

of buprenorphine to reduce central sensitization.10,12 This is 

supported by the finding in the present study of no clinically 

significant changes in COWS scores after dose tapering in 

the de novo opioid-experienced patients. Additionally, the 

lack of withdrawal symptoms observed during the titration 

phase for rollover patients is significant because an analgesic 

taper was not performed. In some patients, the decrease in 

buprenorphine dose was as high as 1,500 µg/d.20 A previous 

study showed that patients with chronic pain who were receiv-

ing 80–220 mg/d oral MSE could be successfully switched to 

buccal buprenorphine with no increased risk of withdrawal 

symptoms or loss of analgesia.26 Other studies have shown 

that withdrawal symptoms are significantly lower with 

buprenorphine than with morphine27 and that neither toler-

ance nor refractory effects occur when patients are switched 

from high-dose morphine to transdermal buprenorphine.28 

The low levels of both tolerance and dependence seen with 

buprenorphine, compared with other µ-opioid receptor 

agonists, may be due partly to the prolonged binding of 

buprenorphine to µ-opioid receptors and partly to activation 

of ORL1 receptors.12,15

Although limited by the open-label dosing and uncon-

trolled design of this study, the results show that buprenor-

phine buccal film had sustained efficacy throughout the 

48-week evaluation period. In addition, the degree to which 

these findings can be generalized to other chronic pain set-

tings is unknown. However, in animal studies, buprenorphine 

has been shown to provide effective analgesia in various 

models of both chronic and acute pain, including inflamma-

tory and neuropathic pain.9 Furthermore, numerous clinical 

trials have demonstrated efficacy with buprenorphine in 

different chronic pain settings, including neuropathic pain, 

mixed nociceptive and neuropathic pain, and chronic cancer 

pain.12,29

In conclusion, this study has shown that buprenorphine 

buccal film is effective and well tolerated in the long-term 

management of chronic pain.
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