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Guideline Coverage:   
This topic is also partially addressed in Clinical Guidelines for the Use of Buprenorphine in the Treatment 
of Opioid Addiction  (TIP 40), pages 33-34. http://buprenorphine.samhsa.gov/Bup%20Guidelines.pdf  
  
Clinical Questions:  
1. How should I monitor liver function tests in patients with or without underlying chronic hepatitis who are 

receiving buprenorphine for the treatment of opioid dependence?    
2. What should I do if a patient receiving buprenorphine does develop evidence of acute hepatitis or 

worsening chronic hepatitis?  
  
Background:   
Early reports of adverse events related to buprenorphine treatment raised concerns about possible 
hepatotoxicity as some participants showed increases in serum aminotransferase levels (Berson et al., 
2001b; Lange et al., 1990).  A retrospective study found that patients with a history of hepatitis (but not 
those without such a history) exhibited statistically significant (but not necessarily clinically meaningful) 
increases in ALT (median increase=8.5 IU) and AST (median increase=9.5 IU (Petry et al., 2000).  In this 
study, higher buprenorphine doses were associated with greater odds of an increase in AST.  Several 
case reports describe patients with Hepatitis C (HCV) who developed severe, acute hepatitis while 
injecting buprenorphine or taking it sublingually (Berson et al., 2001b; Herve et al., 2004; Zuin et al., 2009). 
Some of these patients remained on lower dose buprenorphine or were re-challenged with it without 
further evidence of liver injury.  Based on preclinical studies a mechanism of buprenorphine hepatotoxicity 
was proposed involving disruption of mitochondrial respiration via proton donation (Berson et al., 2001a).   
 
A recent multi-center study prospectively examined hepatic safety of buprenorphine in 740 opioid 
dependent individuals who were at high risk for liver disease (Saxon et al., 2013).  Median dose was 24 
mg and participants were monitored for 24 weeks.  While relatively low rates of serious exacerbation of 
liver injury indices was found a small number of participants (2.1%) had extreme elevation of 
transaminases sufficient to merit medical attention.  Those with extreme elevations were more likely to 
have hepatitis seroconversion during the study and were using illicit drugs during the first 8 weeks of 
treatment suggesting that factors other than exposure to buprenorphine were responsible for observed 
hepatotoxicity.  
 
In a study in adolescents (14-21yo) treated with buprenorphine for 2 or 12 weeks, liver function tests were 
collected at baseline and monthly afterwards (Bogenschutz et al., 2010).  This study did not find evidence 
for hepatotoxic effects of buprenorphine.  The vast majority of abnormalities seen were mild elevations (<5 
upper limit of normal) and elevated values were associated with HCV.  Interestingly, in this study rates of 
elevated transaminases associated with HCV were much lower in those maintained on buprenorphine for 
12 weeks than in those who received detoxification suggesting that buprenorphine may protect against 
liver toxicity related to illicit opioids use.  
 
Hepatic safety of buprenorphine was assessed prospectively for 12 months in 303 patients with HIV 
maintained on antiretroviral medication (Vergara-Rodriguez et al., 2011).  In this population of patients at 
high risk for liver problems, hepatotoxicity attributable to buprenorphine/naloxone was rare at most and 
limited to patients with concurrent HCV infection. Moreover, no clinically significant interactions with 

 



antiretroviral medications were noted.  However, in this study, enrollment was restricted to patients with 
hepatic enzymes less than 5 times the upper limit of normal.     
 
Hepatic safety was also assessed in a study of 86 women treated with buprenorphine during pregnancy 
with one third of the population testing positive for HCV (McNicholas et al., 2012).  All HCV-negative 
participants had normal liver enzymes throughout pregnancy and post-partum period.  While HCV-positive 
participants had overall higher levels of ALT, AST and GGT, buprenorphine did not affect differentially liver 
enzymes according to HCV-status.     
 
In summary, data from large and diverse cohort of patients provide reassurance to providers regarding the 
safety of buprenorphine/naloxone in their patients.  These studies suggest that liver injury from 
buprenorphine occurs rarely, however patients with hepatitis C are at higher risk to experience elevations 
in transaminases and reversible hepatic injury.  Most of the evidence suggests that these elevations are 
related to underlying liver disease and not to the buprenorphine exposure.  Serious hepatic injury appears 
to be quite rare considering that many hundreds of thousands of individuals have been treated with 
buprenorphine around the world.  Moreover, maintenance on buprenorphine may have indirect beneficial 
effect on liver health via reduction of illicit opioid use as it may minimize the toxic impact of adulterants 
found in heroin or acetaminophen found in prescription analgesics. 
 
General Principles:    
Be aware of potential, though rare, risk of liver injury with buprenorphine/naloxone particularly in patients 
with other hepatic risk factors.  Inform patients of risk prior to beginning medication and monitor 
appropriately.  Intervene if evidence of liver injury occurs.  Note that most clinical trials with buprenorphine 
excluded patients with baseline transaminases greater than 3-5 times normal therefore little information is 
available at this point to guide clinicians who are treating patients with baseline transaminases that are 
greater then 5 times normal.  
  
Recommendations:    
Level of evidence:  Moderate – prospective observational and randomized studies  
  
1)  Obtain liver tests including transaminases, bilirubin, prothrombin time/INR, and albumin prior to 

initiating buprenorphine treatment.    
2)  Obtain Hepatitis B and C panels prior to initiating buprenorphine in patients whose serostatus is 

unknown and who have risk factors for these viral infections.    
3)  Periodically monitor liver tests during buprenorphine treatment.  There is no empirical evidence 

currently to guide the frequency of monitoring.  The frequency of monitoring may be determined by 
physician discretion but semi-annual frequency appears to be adequate in patients without other risk 
factors.    

4)  Inform patients to contact physician immediately if they develop symptoms or signs of hepatotoxicity 
such as fever, malaise, nausea, vomiting, abdominal distress, dark urine, clay colored stools, or 
icterus.  

5)  If a patient does have clinical and/or laboratory evidence of hepatotoxicity (e.g. transaminases >5X 
upper limit of normal, abnormal bilirubin or abnormal prothrombin time)   
•  All possible causes of liver injury should be evaluated.    
•  Strong consideration should be given to consulting a gastroenterologist or hepatologist.  
•  Consideration should be given to lowering the dose of buprenorphine or discontinuing 

buprenorphine. 
•  The patient should be followed with serial clinical and laboratory monitoring until    evidence of 

hepatic injury resolves.   
6)  It is recognized that in certain clinical situations such as urgent or brief medically supervised 

withdrawal, it may be impractical or impossible to obtain liver tests prior to initiating treatment.  
Nevertheless, given the unpredictability of liver reactions, and to avoid inappropriately ascribing 
abnormalities to buprenorphine, the best clinical practice when possible is to check liver tests and 
hepatitis testing prior to initiation of therapy.  

 
  



References:  
 
Berson A, Fau D, Fornacciari R, Degove-Goddard P, Sutton A, Descatoire V, Haouzi D, Letteron P, 

Moreau A, Feldmann G, Pessayre D: Mechanisms for experimental buprenorphine hepatotoxicity: 
Major role of mitochondrial dysfunction versus metabolic activation. Journal of hepatology 
2001a;34:261-269. 

Berson A, Gervais A, Cazals D, Boyer N, Durand F, Bernuau J, Marcellin P, Degott C, Valla D, Pessayre 
D: Hepatitis after intravenous buprenorphine misuse in heroin addicts. Journal of hepatology 
2001b;34:346-350. 

Bogenschutz MP, Abbott PJ, Kushner R, Tonigan JS, Woody GE: Effects of buprenorphine and hepatitis c 
on liver enzymes in adolescents and young adults. Journal of addiction medicine 2010;4:211-216. 

Herve S, Riachi G, Noblet C, Guillement N, Tanasescu S, Goria O, Thuillez C, Tranvouez JL, Ducrotte P, 
Lerebours E: Acute hepatitis due to buprenorphine administration. European journal of 
gastroenterology & hepatology 2004;16:1033-1037. 

Lange WR, Fudala PJ, Dax EM, Johnson RE: Safety and side-effects of buprenorphine in the clinical 
management of heroin addiction. Drug Alcohol Depend 1990;26:19-28. 

McNicholas LF, Holbrook AM, O'Grady KE, Jones HE, Coyle MG, Martin PR, Heil SH, Stine SM, 
Kaltenbach K: Effect of hepatitis c virus status on liver enzymes in opioid-dependent pregnant 
women maintained on opioid-agonist medication. Addiction 2012;107 Suppl 1:91-97. 

Petry NM, Bickel WK, Piasecki D, Marsch LA, Badger GJ: Elevated liver enzyme levels in opioid-
dependent patients with hepatitis treated with buprenorphine. Am J Addict 2000;9:265-269. 

Saxon AJ, Ling W, Hillhouse M, Thomas C, Hasson A, Ang A, Doraimani G, Tasissa G, Lokhnygina Y, 
Leimberger J, Bruce RD, McCarthy J, Wiest K, McLaughlin P, Bilangi R, Cohen A, Woody G, 
Jacobs P: Buprenorphine/naloxone and methadone effects on laboratory indices of liver health: A 
randomized trial. Drug Alcohol Depend 2013;128:71-76. 

Vergara-Rodriguez P, Tozzi MJ, Botsko M, Nandi V, Altice F, Egan JE, O'Connor PG, Sullivan LE, Fiellin 
DA, Collaborative B: Hepatic safety and lack of antiretroviral interactions with 
buprenorphine/naloxone in hiv-infected opioid-dependent patients. J Acquir Immune Defic Syndr 
2011;56 Suppl 1:S62-67. 

Zuin M, Giorgini A, Selmi C, Battezzati PM, Cocchi CA, Crosignani A, Benetti A, Invernizzi P, Podda M: 
Acute liver and renal failure during treatment with buprenorphine at therapeutic dose. Digestive 
and liver disease : official journal of the Italian Society of Gastroenterology and the Italian 
Association for the Study of the Liver 2009;41:e8-e10. 

 
 
PCSS Guidances use the following levels of evidence*:  
High = Further research is very unlikely to change our confidence in the estimate of effect.  
Moderate = Further research is likely to have an important impact on our confidence in the estimate of 

effect and may change the estimate.  
Low = Further research is very likely to have an important impact on our confidence in the estimate of 

effect and is likely to change the estimate.  
Very low = Any estimate of effect is very uncertain.  
 
Type of evidence:  
Randomized trial = high  
Observational study = low  
Any other evidence = very low  
  
* Grading quality of evidence and strength of recommendations  
British Medical Journal, 2004:328;1490-   
  
  
 
  
  


