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With the ongoing public health crisis with prescription opioids, there is a need for safer 
alternatives for medication management in chronic pain patients. Buprenorphine is a 
partial mu-opioid agonist which is commonly utilized to treat patients with opioid-use 
disorders. The purpose of this review is to discuss the potential use of this medication for 
the treatment of chronic pain instead of resorting to more traditional Schedule II opioids. 
Buprenorphine offers a safer alternative for patients who require opioids to manage 
chronic pain, given the unique pharmacological properties that allow it to provide 
adequate analgesia with less abuse potential. 

INTRODUCTION 

Chronic pain continues to affect roughly 30% of Ameri-
cans.1 The treatment algorithm for most chronic pain con-
ditions typically requires a multimodal approach. Generally, 
this begins with conservative therapies, including physical 
therapy, cognitive behavioral therapy, pain psychology, and 
medication management. Common medications for chronic 
pain include acetaminophen, non-steroidal anti-inflamma-
tory drugs (NSAIDs), membrane stabilizers, antidepres-
sants, and opioids. Given the ongoing opioid crisis and 
known risks and side effects of opioids, patients should gen-
erally not be started on opioids early in the treatment 
process for chronic pain conditions. Further supporting this 
notion is evidence that nearly 11 million people per year in 
the United States have misused prescription pain relievers, 
with the most common medications being Schedule II opi-
oids hydrocodone and oxycodone.2 

However, given the prevalence of chronic pain in the 
United States, a significant patient population is still pre-
scribed opioids for pain management and quality of life. 
There are also physicians who continue to prescribe opioids 

as the mainstay of their practice for chronic pain.3 Addi-
tionally, a substantial number of patients utilize benzodi-
azepines in addition to opioid medications, which increases 
the risk of opioid overdose.4 This demonstrates a consid-
erable need for alternative medicine that can provide ade-
quate analgesia while minimizing the risks associated with 
traditional opioids. 

Opioids vary in their efficacy to provide analgesia as well 
as abuse potential. Most opioids fall into the Schedule II 
category. Buprenorphine is categorized as a Schedule III 
medication, indicating that this medication demonstrates 
less abuse potential than typically used opioids. With the 
ongoing public health crisis and the fact that a significant 
number of patients are already on opioid therapy, 
buprenorphine offers an attractive alternative for patients 
who require opioid medications for chronic pain. 

PHARMACODYNAMICS AND MECHANISM OF 
ACTION OF BUPRENORPHINE 

Buprenorphine, a lipophilic molecule derivative of the 

Corresponding author: 
Jamal Hasoon MD 
Address: 1 Brookline Pl. Brookline MA 02445 
Phone: 617-278-8000 
Beth Israel Deaconess Medical Center and Harvard Medical School, Department of Anesthesia, Critical Care and Pain Medicine, 
Boston, MA 

a 

Dalal S, Chitneni A, Berger AA, et al. Buprenorphine for Chronic Pain: A Safer
Alternative to Traditional Opioids. Health Psychology Research. 2021;9(1).
doi:10.52965/001c.27241

https://doi.org/10.52965/001c.27241
https://doi.org/10.52965/001c.27241


opium alkaloid thebaine, functions as a partial mu-opioid 
receptor (MOR) agonist and a weak kappa opioid receptor 
(KOR) antagonist.5 In addition, buprenorphine is also 
known to have agonist activity on the ORL-1 receptor, 
which aids in the analgesic effect of the drug while lowering 
adverse effects such as constipation. MOR receptors are 
critical receptors in the body that were one of the first dis-
covered opioid receptors. Several in vivo studies have also 
proposed the presence of KOR and ORL-1 receptors in the 
body.6 The unique ability of buprenorphine to have partial 
agonism at the MOR compared to full mu-receptor agonism 
by drugs such as oxycodone, morphine, and fentanyl allows 
the medicine to provide analgesia without severe adverse 
events such as respiratory depression.5 

The pharmacodynamic properties of buprenorphine are 
measured by binding affinity and the equilibrium dissocia-
tion constant (Ki). The higher binding affinity of the drug 
results in a low Ki value. In the case of buprenorphine, the 
structure and binding position of the drug allows for strong 
binding affinity compared to other opioids such as hydro-
morphone, morphine, fentanyl, and oxycodone. In addition 
to strong binding affinity, buprenorphine functions by hav-
ing slower dissociation from the binding site, which results 
in longer-term analgesia as compared to other opioids.5 

PHARMACOKINETICS OF BUPRENORPHINE 

Buprenorphine has high lipophilicity and potency, which 
contributes to its overall effectiveness. Transdermal, sub-
lingual, and buccal formulations of buprenorphine are typ-
ically utilized as they bypass first-pass metabolism and in-
crease overall bioavailability. In a study conducted by Chin 
et al., the pharmacokinetic characteristics and bioavailabil-
ity of sublingual buprenorphine were investigated. In the 
study, the median Tmax occurred 60 minutes following the 
administration of sublingual buprenorphine. As for the 
plasma buprenorphine concentrations, 43% of participants 
had quantifiable plasma concentrations within 10 minutes, 
while 93% had measurable plasma concentrations 20 min-
utes after administration.7 As far as the half-life properties 
of sublingual buprenorphine in the study, the terminal half-
lives (T ½) for the sublingual buprenorphine was 11.2 
hours, the Cmax was 0.74 ng/mL, and the volume of distri-
bution was 170 liters.7 

Another study conducted by Bai et al. reviewed the phar-
macokinetics of single and multiple-dose buccal film for-
mulation of buprenorphine. In the trial, both single-dose 
and multiple-dose open-label studies were conducted to 
understand the pharmacokinetic properties of buprenor-
phine. In the single-dose study, bioavailability was ob-
served to be between 46-51%, with a peak concentration 
dose occurring 2.5-3 hours after administration. In addi-
tion, the mean Cmax of buprenorphine ranged from 0.17 
ng/mL for the 75-ug dose to 1.43 ng/mL for the 1200-ug 
doses.8 

Ciraulo et al. studied the pharmacokinetics of multiple 
sublingual buprenorphine trails in dose-escalation trials. 
In this study, multiple doses of sublingual tablets contain-
ing buprenorphine alone or buprenorphine and naloxone 
were studied. Participants in the study were given escalat-
ing doses of buprenorphine from 4mg to 24mg. Calculations 

of Cmax, Tmax, and AUCs for both formulations were ob-
served at various doses. In short, the study found that Cmax 
and AUC increased with dose in the studies except for the 
16mg and 24mg doses where increases were not significant 
for the buprenorphine-alone formulation.9 

These studies demonstrate that the sublingual and buc-
cal route is an efficient delivery system with high bioavail-
ability. Additionally, this medication shows a ceiling effect 
at higher doses, which is most helpful in mitigating the as-
sociated euphoria experienced by traditional opioids and 
respiratory depression, overdose, and death. 

BUPRENORPHINE FOR OPIOID DEPENDENCE 
AND SUBSTANCE ABUSE 

Per the United States Office of National Drug Control Policy, 
over 900,000 adults in the United States are opioid-depen-
dent. In the past, methadone has been the treatment of 
choice for opioid dependence. In the early 2000s, approval 
was granted for the use of buprenorphine and buprenor-
phine/naloxone (Suboxone) to treat opioid dependence.10 

Compared to the traditionally used methadone, buprenor-
phine has less risk of toxicity with higher doses, has lowered 
withdrawal symptoms, has less abuse potential, and can be 
more accessible for office-based treatments as compared 
to methadone programs which are not widely accessible. 
Despite several advantages, methadone has been proven 
to be a lower-cost option and a better option in patients 
with higher tolerances who may not benefit from buprenor-
phine.10 However, there is significant evidence that demon-
strates buprenorphine can be beneficial for the treatment 
of opioid use disorders as well as withdrawal and craving 
symptoms associated with methamphetamine use.10,11 

BUPRENORPHINE IN THE TREATMENT OF 
CHRONIC PAIN 

Buprenorphine is an opioid with unique pharmacologic 
properties that make it an advantageous option for treating 
chronic pain. It has been used as an analgesic and is clas-
sified as a Schedule III controlled substance in the United 
States.12 The United States Food and Drug Administration 
(FDA) has approved a buccal film and transdermal patch 
for severe pain that requires around-the-clock management 
with opioids.13,14 A meta-analysis conducted in 2018 in-
cluding 96 randomized control trials and 26,169 partici-
pants found that opioids have a statistically significant im-
provement in pain and physical functioning compared to 
placebo.15 One retrospective study discovered that opioid-
dependent patients with chronic pain had a 2.3-point re-
duction of pain on a 0- to 10-point numerical rating scale 
when converted to SL buprenorphine.16 Cote et al. con-
ducted a systematic review of the use of buprenorphine for 
chronic pain. They found numerous potential advantages, 
including increased efficacy for neuropathic pain, ease of 
use in elderly patients and those with renal impairment, 
less immunosuppression compared to other opioids, a ceil-
ing effect on respiratory depression, decreased develop-
ment of tolerance, and an advantageous safety and side 
effect profile.17 Several other studies have also supported 
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the use of buprenorphine for the treatment of chronic 
pain.18–21 

In treating chronic pain, physicians typically follow the 
steps on the World Health Organization (WHO) analgesic 
ladder, which recommends that analgesics should be given 
orally with increasing dose and potency until adequate pain 
control is achieved.22 Careful consideration must be taken 
when prescribing opioids for patients with chronic pain. 
Guidelines defined by the Center for Disease Control and 
Prevention (CDC) state that opioids should not be consid-
ered a first-line agent in treating chronic pain but should 
be utilized when the benefits outweigh the risks of treat-
ment.23 

Buprenorphine has been studied alongside other opioid 
medications such as fentanyl, tramadol, codeine, oxy-
codone, and morphine to treat chronic pain.21 Buprenor-
phine is often preferred over other opioid analgesics due to 
its high potency and its ceiling effect on respiratory depres-
sion.24 Because the risk for respiratory depression does not 
increase with dosage. Buprenorphine is associated with a 
lower risk for fatal adverse events when compared to other 
opioids.24 Compared to other opioids, buprenorphine has a 
lower potential for abuse as it is a partial agonist at the mu-
opioid receptor, providing fewer rewarding effects than full 
agonists.25 

Buprenorphine has been studied in its various formula-
tions for the management of chronic pain. Sublingual (SL) 
buprenorphine is available as a tablet, and recent studies 
have explored a sublingual wafer.26 Lim et al. compared the 
bioavailability and effectiveness of sublingual buprenor-
phine wafer to tablet by measuring early quantifiable 
plasma concentrations at various time points between 10 
minutes to 48 hours after administration. They found that 
the absolute bioavailability of SL buprenorphine wafer was 
approximately 45.4%, compared to the currently available 
sublingual tablet (Temgesic), which has a bioavailability of 
about 35%.26 

Buccal buprenorphine (BBUP) provides higher bioavail-
ability than the sublingual formulation.27–30 The back layer 
of the buccal film releases the medication unidirectionally 
into the buccal mucosa, causing less to be lost in the oral 
cavity.28 BBUP is available in a variety of microgram doses 
and are administered every twelve hours.31 Rauck et al. 
studied the optimal dose of BBUP in 420 opioid naïve pa-
tients with chronic low back pain.32 The double-blinded, 
placebo-controlled trial analyzed pain relief from BBUP in 
the study population. The study found that 75 mcg twice 
daily is an appropriate initial dose for opioid naïve patients. 
Still, nearly half of the study population required 450 mcg 
twice daily to achieve adequate pain control.32 Rauck et al. 
also studied the efficacy and tolerability of BBUP in opi-
oid naïve patients with moderate to severe chronic low back 
pain. Patients treated with BBUP were more likely to 
achieve ≥30% pain relief when compared to those receiving 
placebo. Those treated with BBUP were more likely to report 
a higher global impression of change and less rescue med-
ication. However, the same study found that there was no 
statistically significant difference between patients receiv-
ing BBUP compared to placebo in the patients achieving 
≥50% pain relief.32 

The buprenorphine transdermal delivery system (BTDS) 

delivers buprenorphine through the skin via a patch, allow-
ing for prolonged release of buprenorphine at low doses.33 

Studies of low-dose transdermal buprenorphine patches 
have found patches were better tolerated than sublingual 
buprenorphine and were effective in managing chronic low 
back pain, osteoarthritis, and other forms of chronic 
pain.33,34 Transdermal buprenorphine is available in 5, 7.5, 
10, 15, and 20 mcg/h doses and is designed to be applied 
every 7 days. BTDS should be started at the lowest possible 
dose of 5 mcg/hr and applied to the upper outer arm, upper 
chest, upper back, or the side of the chest, and can be grad-
ually increased as needed for pain control.34 The BTDS is 
worn continuously for 7 days, with maximal effect generally 
achieved after 3 days of continuous application. Following 
removal of the patch, it is recommended to rotate the appli-
cation site of the patch, as placing the patch in the same site 
can lead to increased drug absorption. It is recommended 
that patches are not applied on the same area for 3-4 
weeks.34 

In its matrix form, BTDS has a lower risk for potential 
misuse.31 Yarlas et al. conducted two randomized, double-
blinded controlled trials to study the effect of BTDS on sleep 
in patients with chronic low back pain.35 The study uti-
lized the Medical Outcomes Study Sleep Scale, which as-
sesses sleep disturbance, sleep adequacy, daytime somno-
lence, and the Sleep Problems Index (SPI). In their first trial, 
Yarlas et al. compared 10 and 20 mcg/h BTDS to placebo, 
and in the second trial, they compared 20 mcg/h BTDS to 
a control of 5mcg/h BTDS. Both trials showed small but 
statistically significant improvement in SPI.35 James et al. 
and Naing et al. found that while sublingual and transder-
mal buprenorphine produced similar analgesic effects, sub-
lingual buprenorphine was associated with a higher risk of 
side effects.36,37 Adverse effects such as nausea, vomiting, 
and dizziness were worse in the sublingual formulation of 
buprenorphine. Conaghan et al. compared BTDS to oral opi-
oids in 966 patients with chronic pain secondary to os-
teoarthritis.38 The study found that patients had improved 
quality of life with BTDS when compared to oral opioids, co-
codamol, and tramadol.38 

The manufacturer of BTDS, Purdue Pharma, published a 
study that evaluated 31,533 patients with new prescriptions 
for BTDS during the study period from 2011 to 2015.39 Of 
this study population, 88% were dispended opioids in the 6 
months before being prescribed BTDS. In the 6 months be-
fore initiating BTDS therapy, median opioid use for patients 
was approximately 50 morphine equivalent doses (MED). 
Patients used BTDS for a median of 30 days and a mean of 
100 days. In the 6 months following the initial prescription 
of BTDS, 24% of patients decreased the total units MED. 
This suggests that BTDS may be beneficial for patients to 
step down from higher opioid doses.39 

CLINICAL SAFETY AND EFFICACY 

Numerous studies have been conducted about buprenor-
phine and its efficacy and safety as an analgesic for patients 
with chronic pain. A systematic review of ten trials involv-
ing 1,190 patients demonstrated that sublingual buprenor-
phine is effective as an analgesic.17 Raffa et al. reviewed 24 
studies to better understand the efficacy of buprenorphine 
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as an analgesic. Of the 24 studies, 23 showed that buprenor-
phine is just as effective as morphine, fentanyl, sufentanil, 
and oxycodone for pain treatment.40 

Studies have shown that buprenorphine has analgesic 
properties while also having a ceiling effect on respiratory 
depression, which can contribute to decreased fatal adverse 
events compared to other opioids such as fentanyl.41 Dahan 
et al. studied the effects of intravenous buprenorphine and 
fentanyl on respiratory depression in a randomized, dou-
ble-blind, placebo-controlled trial.24 The study demon-
strated that fentanyl produced dose-dependent respiratory 
depression leading to apnea at doses ≥3 μg/kg, while 
buprenorphine was shown to have a ceiling effect on respi-
ratory depression at high doses.24 

Pergolizzi et al. determined that buprenorphine is an es-
sential opioid for use in elderly patients, as its clearance is 
not affected by age.42 Similarly, Al-Tawil et al. decided that 
there was no difference in clearance of buprenorphine be-
tween elderly patients over the age of 70 and younger pa-
tients with the average age of 32 who were receiving BTDS 
10 mcg/hr.43 Buprenorphine has also been studied in pa-
tients with renal failure. Filitiz et al. studied the effects 
of transdermal buprenorphine in patients with severe renal 
failure and found that plasma clearance of buprenorphine is 
not altered by renal failure or dialysis.44 Use of buprenor-
phine in patients with liver impairment has also been ex-
tensively studied and has shown that mild to moderate liver 
impairment does not affect the clearance of buprenor-
phine.45 However, mild to moderate liver impairment may 
impair clearance of naloxone and increase levels; thus, 
buprenorphine-naloxone combination therapy should be 
avoided in these patients.46 In severe hepatic failure, pa-
tients can have increased buprenorphine bioavailability.45 

Drugs associated with decreased hepatic blood flow may 
contribute to decreased hepatic clearance of buprenorphine 
and increased bioavailability.46 The pharmacokinetics of 
buprenorphine metabolism via CYP3A4 isoenzymes may 
lead to drug interactions with CYP3A4 inhibitors.46,47 Pro-
tease inhibitors, specifically atazanavir, cause increased 
bioavailability of buprenorphine, leading to increased CNS 
depressant effects. Of note, ketoconazole, a CYP3A4 in-
hibitor, is not associated with increased plasma levels of 
buprenorphine.46,47 

Buprenorphine is known to inhibit cardiac repolariza-
tion, causing prolongation of the QTc interval. Doses of 
BTDS >20 mcg/hr were noted to cause an increase in the 
QTc interval, with doses of 40 and 80 mcg/hr increasing the 
QTc interval by 12-14ms. However, buprenorphine has not 
been associated with arrhythmias or Torsades de pointe.31 

Buprenorphine should be used with caution with other 
medications that prolong the QTc interval or those who 

have a genetically prolonged QT syndrome.48,49 

The safety and efficacy of buprenorphine has been stud-
ied for various etiologies of chronic pain. A double-blind, 
randomized, placebo-controlled trial by Simpson et al. 
studied the safety and efficacy of BTDS in 186 patients with 
diabetic peripheral neuropathy.50 The rate of withdrawal 
from the study due to adverse effects, chiefly nausea and 
vomiting, was high (39.8% in the BTDS group and 25.8% in 
the placebo group). Of patients who could tolerate BTDS, 
86.3% reported a ≥30% reduction in average pain after 12 
weeks, compared to 56.6% in the placebo group. Yoon et al. 
conducted an open-label study without a placebo to eval-
uate the safety and efficacy of BTDS in 114 patients with 
chronic musculoskeletal pain.51 Patients were started on 5 
mcg/hr and titrated up as needed to a maximum dose of 
40 mcg/hr over 6 weeks, and then continued therapy for 11 
weeks. The study discovered a statistically significant (p < 
0.0001) mean 2.27-point decrease in pain on an 11-point 
pain scale during the study period. Patients also reported an 
improvement in sleep quality (p = 0.054) and an improve-
ment of overall health state (p < 0.0001) after treatment. 
During the study, 78.1% of patients experienced treatment-
related adverse effects. These included nausea (39.5%), 
constipation (31.6%), dizziness (27.2%), somnolence 
(19.3%), vomiting (16.7%), headache (8.8%), pruritis (7.9%), 
and application site reactions (6.1%).51 Despite some ad-
verse effects in buprenorphine treatment, it has safety ad-
vantages that make it useful in the treatment of chronic 
pain. 

CONCLUSION 

Buprenorphine demonstrates unique pharmacological 
properties that make it an attractive medication for chronic 
pain patients who require opioid medications. Buprenor-
phine displays a partial agonist at the mu-opioid receptor, 
allowing potent analgesia with a better safety profile. Ad-
ditionally, the medication is a Schedule III opioid with less 
abuse potential than traditional Schedule II opioids typi-
cally used for chronic pain. Practitioners should be aware 
that this medication is associated with a high proportion 
of side effects such as nausea, vomiting, and constipation. 
It is also associated with QTc prolongation, especially at 
higher doses. However, given the ongoing opioid crisis in 
the United States, buprenorphine is a valuable tool for 
treating chronic pain. 
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