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Abstract: 

Buprenorphine:A Primer for Emergency Physicians 

 
The recent approval of office based treatment for opioid addiction and FDA 

approval of buprenorphine will expand treatment options for opioid addiction.  

Buprenorphine is classified as a partial μ opioid agonist and a weak kappa antagonist.  It 

has a high affinity for the μ receptor with slow dissociation resulting in a long duration of 

action and an analgesic potency 25 to 40 times more potent than morphine.  At higher 

doses, its agonist effects plateau and it begins to behave more like an antagonist, limiting 

the maximal analgesic effect and respiratory depression. This “ceiling effect” confers a 

high safety profile clinically, a low level of physical dependence, and only mild 

withdrawal symptoms upon cessation after prolonged administration.  It is 60-70% 

bioavailable sublingually, develops peak serum levels at approximately 90 minutes with a 

half-life of 4-5 hours.  Buprenorphine is very lipophilic and brain tissues levels far 

exceed serum levels.  Suboxone contains a mixture of buprenorphine and naloxone.  The 

naloxone is poorly absorbed sublingually and is designed to discourage intravenous use.  

Subutex, buprenorphine only, will also be available primarily as an initial test dose.   

 Clinicians will be using this drug for detoxification or for maintenance of opioid 

addiction.  Patients with recent illicit opioid use may develop a mild precipitated 

withdrawal syndrome with the induction of buprenorphine. Patients on buprenorphine 

therapy who develop acute pain will require larger than usual doses of opioid agonists to 

achieve pain control.  There is little experience with buprenorphine overdose 

management.  Acute buprenorphine intoxication may present with some diffuse mild 
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mental status changes, mild to minimal respiratory depression, small but not pinpoint 

pupils, and relatively normal vital signs.  Naloxone either in standard or higher doses may 

improve the respiratory depression but will have limited effect on other symptoms. 

Patients with significant symptoms related to buprenorphine should be admitted to the 

hospital for observation because symptoms will persist for 12 to 24 hours. 
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Buprenorphine: 

A Primer for Emergency Physicians 

 
Introduction 

 The combination of legislation allowing the implementation of office-based 

treatment for opioid addiction and recent Food and Drug Administration approval of 

buprenorphine will substantially change the landscape of opioid addiction treatment in 

the United States.  Emergency physicians are not likely to prescribe outpatient 

buprenorphine but will encounter it as a current medication for a variety of patients.  

There may also be unintended problems from diversion.  It is important to understand the 

unique pharmacology of buprenorphine in order to develop informed treatment 

rationales.    

Scope of the problem 

 There are 980,000 long-term users of heroin in the United States and the cost of 

heroin addiction to the health care system and to society in 1996 was conservatively 

estimated at $5 billion and $21.9 billion, respectively.1-3  Only 12-15% of opioid 

dependent patients are actively enrolled in methadone maintenance.1,4  Methadone 

maintenance has been found to be effective in curtailing drug use, reducing crime, 

enhancing social productivity, and preventing both overdose deaths and the spread of 

infectious diseases.5 

Policy 
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 The Drug Addiction Treatment Act of 2000, expands the venues for the treatment 

of opioid dependence in the United States from specially licensed methadone facilities to 

physicians' private offices, where schedule III to schedule V drugs can be prescribed.6,7 8 

The responsibility of methadone administration has historically been jointly shared by the 

Food and Drug Administration and the Drug Enforcement Administration.  This 

organizational structure has created policies that isolated methadone therapy from the 

medical mainstream and limited the development of physician expertise and creativity.9  

Opioid substitution treatment will now be monitored by the Substance Abuse and Mental 

Health Administration and will allow the expansion of treatment to private practice.  This 

creates opportunities to provide comprehensive care for addicted patients with AIDS, 

hepatitis, or other conditions that are complicated by opioid dependence.  It is hoped that 

private treatment will reduce the stigma associated with the use of opioids and will bring 

addiction treatment into the mainstream of health care and may become similar to that of 

other chronically ill patients.  In addition, this expansion could have substantial public 

health benefits by reducing heroin demand.6  Adverse societal outcomes such as ease of 

diversion and unknown health care costs are possible.   

 The Act stipulates that physicians must use medications that have been approved 

by the Food and Drug Administration for maintenance and detoxification treatment of 

opioid dependence.9  The Act also requires that physicians notify the Department of 

Health and Human Services of their intent to prescribe these drugs for outpatient 

maintenance or detoxification by applying for a special Drug Enforcement 

Administration number.  Physicians treating opioid dependent patients must have 

specialized training or experience as well as have appropriate counseling and other 
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services available.10 A maximum of 30 patients can be treated per physician group.1  On 

October 8, 2002, the U.S. Food and Drug Administration approved buprenorphine, a 

schedule III partial μ agonist, for the treatment of opioid dependence.6 

Pharmacology 

 Buprenorphine, a derivative of thebaine, is classified as a partial μ opioid agonist 

and a weak kappa antagonist.11  It has a high affinity for the μ receptor with slow 

dissociation resulting in a long duration of action.  In lower doses, buprenorphine has an 

analgesic potency 25 to 40 times more potent than similar milligram dosages of 

morphine.12  Because it is a partial agonist, its effects plateau at higher doses and it 

begins to behave more like an antagonist.  This antagonist property in higher doses limits 

the maximal analgesic effect and respiratory depression.1  This high affinity blockade 

significantly limits the effect of subsequently administered opioid agonists or 

antagonists.1  This “ceiling effect” confers a high safety profile clinically, a low level of 

physical dependence, and only mild withdrawal symptoms upon cessation after 

prolonged administration.   These qualities all make it advantageous for the treatment of 

opioid dependence.  This “ceiling effect” may limit its usefulness in addicts who require 

higher doses of methadone.  

 Buprenorphine is well absorbed sublingually with 60-70% of the bioavailability 

of intravenous doses.13  Buprenorphine is less well absorbed orally and is quickly 

metabolized by the liver.  The drug is widely distributed with a peak plasma 

concentration at approximately 90 minutes with a half-life of 4-5 hours.  Buprenorphine 

is very lipophilic and brain tissue levels far exceed serum levels.  It is highly bound to 

plasma protein and is inactivated by enzymatic transformation via N-dealkylation and 
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conjugation.11  Buprenorphine is mainly metabolized to inactive conjugated metabolites 

(80-90%) but norbuprenorphine, a product of N-dealkylation via the cytochrome P-450 

3A4 enzyme, has more potent respiratory depressive effects than the parent drug.14,15  

Drugs that interfere with 3A4 such as eythromycin, ketoconozole, and HIV protease 

inhibitors could decrease the production of  norbuprenorphine.  Drugs that induce 3A4 

such as phenobarbital, carbamazepine, and phenytoin could increase the levels of 

norbuprenorphine.16 17 The clinical effects of these interactions is not known.   

 The sublingual preparation approved in the US, marketed under the brand name 

Suboxone (Reckitt Benckiser, Berkshire, United Kingdom), will be available in 2 mg and 

8 mg tablets combined with naloxone 0.5 mg and 2 mg.  Naloxone has no effect 

sublingually because of poor absorption but precipitates withdrawal symptoms if 

administered parenterally by an opioid-dependent person, thereby limiting 

diversion.11,18,19 The sublingual preparation of buprenorphine alone (Subutex) will also be 

available and is intended for use in the physician supervised introduction of patients new 

to the drug.  Buprenex, the parenteral form of buprenorphine, has been available and used 

for pain control for decades.    

Clinical Use 

 Buprenorphine has been successfully used for both opioid detoxification and 

maintenance.  It has a better safety profile than methadone.20 A variety of dosing 

regimens are being studied to optimize treatment and are more fully covered in other 

reviews.11 A regimen of 8-12 mg sublingual daily has been used for 5-7 days for 

detoxification from opioids.21  The slow release of buprenorphine from the μ receptor 

allows a relatively symptom free withdrawal.  Physical dependence to buprenorphine is 
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considered milder than to methadone or heroin and withdrawal signs and symptoms are 

limited, making discontinuation less uncomfortable.  Maintenance doses of 4-32 mg/day 

will suppress symptoms of withdrawal and reduce illicit opioid use.22-26  Dosing can be 

extended to every 2-3 days 

 Physicians should be aware of the potential problem of precipitating withdrawal 

symptoms with the induction of buprenorphine.  In a patient with an active heroin or 

methadone effect, the antagonist effect of buprenorphine will prevail.  An initial opioid 

free period must elapse before the initial dose of buprenorphine without naloxone.  The 

induction of buprenorphine should be done in the presence of a physician.1  

Pain and Addiction Management Issues 

The treatment of acute pain in the emergency department may be significantly 

affected in those patients on buprenorphine maintenance.  Clinical and research evidence 

suggests that persons maintained on long-acting opioid agonists have a lower sensitivity 

for a given pain stimulus.27  In addition, patients maintained on methadone and 

buprenorphine will require higher doses of other opioids to achieve adequate pain relief 

in the setting of acute pain.  The published clinical experience of treating acute pain in 

buprenorphine maintained patients is limited. The general principals of acute pain 

management including intravenous administration of opioid analgesics and repeated and 

timely assessment of pain, blood pressure, and ventilation should suffice in achieving 

pain control.  

 Patients that are expected to require pain control in the near future should stop 

further doses of their buprenorphine one to two days prior to the scheduled procedure.  
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Because of the slowly waning effect of buprenorphine over the next 12-24 hours, patient 

controlled analgesia should be monitored carefully. 

 Physicians can legally use buprenorphine for the inpatient treatment of opioid 

addiction without the special DEA number and training.  The first dose of the 

buprenorphine without naloxone preparation should be administered in the range of 4-8 

mg sublingually and in the presence of a physician to monitor for signs of precipitated 

withdrawal.  

 Oral buprenorphine can be used for acute pain management but has limited 

advantages over existing preparations.  Patients who present after missing a dose of 

buprenorphine should have milder withdrawal symptoms than would occur with 

methadone.  Each hospital should develop its own internal policies on handling this 

situation. 

Overdose Prevention 

 Methadone maintenance is the only proven effective method of preventing deaths 

from heroin overdoses.28,29  The French began to use office-based buprenorphine 

treatment in 1996 and have reported significant decreases in both fatal and non-fatal 

heroin overdoses.30  A review of all deaths reported to the French Police Central Agency 

on Overdoses for a 5 year period from 1995-1999, showed a decrease from 565 heroin 

related deaths in the first year to 143 in the fifth year.11   

Intentional Abuse/Diversion 

 The experience in France and New Zealand has demonstrated that there is a 

significant potential for diversion of buprenorphine to intentional abuse by opioid 

addicts.31-34  The clinical effects of intravenous buprenorphine were rated by addicts as 
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comparable to equipotent doses of morphine and heroin.12  A large percentage of French 

buprenorphine patients (33%) reported intravenous use.35  Diversion was also common in 

New Zealand, but the addition of naloxone significantly decreased its monetary value and 

its frequency of diversion.36  The injection of  a 4:1 combination of buprenorphine/ 

naloxone has been demonstrated to result in acute withdrawal symptoms among heroin 

addicts.18,19  It is hoped that this combination will minimize the risk for diversion and 

intravenous use.  There may still be concern of diversion to opioid naïve users. 

Overdose Deaths 

Even though the use of buprenorphine has a salutary effect on decreasing deaths 

related to heroin overdose and has a better safety profile than methadone, cases of 

buprenorphine related overdose deaths have been reported.20,37-40  Twenty-six 

buprenorphine related overdose deaths have been reported and almost all have occurred 

with the combination of benzodiazepines and/or alcohol.  Most have involved 

intravenous use of buprenorphine but one massive oral intoxication death has been 

described.38   

Acute Overdose Management 

 There is little clinical experience with the acute overdose management of 

buprenorphine but some inferences from clinical studies can be made.  The “ceiling 

effect” on the μ receptor should limit life threatening respiratory depression but it has 

been reported with both intravenous and sublingual doses.41-44  The intravenous 

administration of therapeutic doses of buprenorphine increased the diastolic blood 

pressure, slightly increased the heart rate, and decreased pupil size for 24 hours.  Oral 

administration results in a peak effect that is delayed several hours and can last 8-10 
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hours.  Intravenous or subcutaneous administration of buprenorphine will demonstrate 

mild respiratory depression in 15 minutes with a maximum effect at 45 minutes and a 

duration of 6 hours.1,12   

Hospital based reported buprenorphine overdoses have demonstrated limited 

symptoms.  Three cases of intravenous medical error (buprenorphine 16 mg and 32 mg) 

caused only insomnia, vomiting and pressure headache without any respiratory 

depression.1  One case of buprenorphine 14-16 mg taken orally with suicidal intent 

reported minimal symptoms.45   

A case series of 11 cases of severe buprenorphine intravenous overdose was 

recently described.44  The history of buprenorphine use was self described and not 

laboratory confirmed.  These patients were described as having a Glascow Coma Score of 

8 or less, miosis, and severe respiratory depression.  Naloxone in doses of 0.4 mg-0.8 mg 

caused a rapid improvement in all of these patients.  Over half of these patients had also 

concomitantly used alcohol and/or benzodiazepines.  One significant limitation of this 

study is that any buprenorphine overdose patient who did not respond to naloxone would 

not be included. 

Some clinical research is somewhat contradictory.  In these hospital based studies, 

the administration of naloxone 2 mg after intoxication with buprenorphine will have no 

effect on the mild respiratory depression.46  Higher doses such as 5 or 10 mg of naloxone 

may have some effect on respiratory depression but little effect on mental status changes.  

These higher doses will not produce withdrawal symptoms.  The role of naloxone and the 

clinical presentation in this scenario is to be determined by future studies.  Buprenorphine 

will not be detected on most emergency department toxicologic screens but will be 
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detected on more comprehensive tests.  Supportive care and observation should be the 

major treatment modalities in suspected buprenorphine intoxication.  Patients with 

significant symptoms related to buprenorphine should be admitted to the hospital for 

observation because symptoms will likely persist for 12-20 hours. 

Emergency physicians will soon be encountering patients undergoing 

detoxification or being maintained on outpatient buprenorphine.  Its unique 

pharmacology offers many practical advantages but some distinct difficulties in the 

treatment of acute pain and the management of acute intoxications.  The United States 

hopes to repeat the experience of other countries that have implemented office based 

buprenorphine maintenance and have demonstrated significant decreases in heroin related 

medical complications.  
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