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OVERVIEW

Introduction
Enfuvirtide is an HIV fusion inhibitor, the first of this class of agents active against the human 
immunodeficiency virus (HIV). Enfuvirtide has not been associated with serum aminotransferase elevations 
during therapy or episodes of acute, clinically apparent liver injury.

Background
Enfuvirtide (en fue' vir tide) is relatively new antiretroviral drug that blocks the fusion of HIV to target cell, 
preventing viral entry and subsequent infection. Enfuvirtide is a 36 amino acid biomimetic peptide that 
resembles the HIV proteins that are responsible for the fusion of the virus to cell membranes and subsequent 
intracellular uptake. Enfuvirtide has both in vitro and in vivo activity against HIV, and several randomized 
controlled trials have shown that it leads to significant decline in HIV RNA levels and rises in peripheral CD4 T 
cell counts. Enfuvirtide was approved for use in the United States in 2003, but it has had limited use, partially 
because it requires parenteral administration once or twice daily. Enfuvirtide is available in single use vials that 
contain 90 mg/mL after reconstitution under the brand name of Fuzeon. The recommended regimen for 
enfuvirtide is 90 mg subcutaneously twice daily in adults and 2 mg/kg in children ages 6 to 16. Enfuvirtide is 
recommended only in combination with other antiretroviral agents. The only common side effects specifically 
linked to enfuvirtide have been injection site reactions (which can be troublesome) and eosinophilia. Regimens 
that include enfuvirtide have the potential to cause immune reconstitution syndrome, pneumonitis and severe 
hypersensivity reactions.

Hepatotoxicity
Enfuvirtide has not been reported to cause serum aminotransferase elevations at rates higher than in controls 
receiving similar antiretroviral therapy. No instances of clinically apparent liver injury due to enfuvirtide have 
appeared in the published literature. Enfuvirtide has, however, not been a widely used agent. Partially because it 
requires twice daily parenteral injections. Enfuvirtide is associated with rare (<1%) instances of hypersensitivity 
reactions with eosinophilia, rash and systemic symptoms which can be accompanied by transient serum 
aminotransferase elevations, but other symptoms of hypersensitivity dominate the clinical picture.

Likelihood score: E (unlikely cause of clinically apparent liver injury).



Mechanism of Injury
Enfuvirtide is a polypeptide and is catabolized to its constituent amino acids and rapidly cleared from the 
circulation. Hepatic metabolism is minimal and enfuvirtide does not affect the CYP 450 system.

Outcome and Management
If enfuvirtide hepatotoxicity occurs independent of minor aminotransferase elevations accompanying 
hypersensitivity reactions, it must be rare. Nevertheless, the product label for enfuvirtide mentions the 
possibility of toxic hepatitis and steatosis.

Drug Class: Antiviral Agents

CASE REPORT

Case 1. Serum enzyme elevations during enfuvirtide/tipranavir/ritonavir 
therapy.
[Modified from: Jülg B, Bogner JR, Goebel FD. Severe hepatotoxicity associated with the combination of 
enfuvirtide and tipranavir/ritonavir: case report. AIDS 2006; 20:1563. PubMed Citation]

A 52 year old man with long standing HIV-HBV coinfection and exposure to multiple antiretroviral agents, 
developed serum aminotransferase elevations 2 weeks after having tipranavir/ritonavir added to a chronic 
regimen of zidovudine, lamivudine and enfurvitide. Serum enzymes, which had been normal before therapy, 
included ALT 538 U/L and GGT 238 U/L. A liver biopsy was done that showed mild hepatitis and no steatosis. 
At the patient’s request, enfuvirtide rather than tipranavir was stopped, and serum enzymes decreased by 50%. 
Serum GGT levels increased and at this point, tipranavir was stopped, whereupon all liver tests returned to 
normal during the next 4 weeks. Serial levels of HBV DNA were not available, but at the height of the enzyme 
elevations, HBV DNA was 20,000 copies/mL.

Key Points

Medication: Tipranavir/ritonavir

Pattern: Hepatocellular (R=5.5, based upon GGT results)

Severity: Mild (ALT elevations without jaundice)

Latency: 2 weeks

Recovery: 4 weeks

Other medications: Ritonavir, zidovudine, lamivudine, enfurvitide

Comment
A complex course in a patient with multidrug resistant HIV infection on five antiretroviral agents. Serum ALT 
levels rose after addition of tipranavir to his chronic regimen. Stopping enfuvirtide was followed by partial 
improvement in liver tests, but complete resolution came only with stopping tipranavir. Tipranavir with low dose 
ritonavir has been associated with prominent ALT elevations (at least 5 times the upper limit of the normal 
range) in up to 10% of patients. Thus, enfuvirtide may have promoted the hepatotoxicity of tipranavir, but the 
effect was minor if present at all. In this instance, the enzyme elevations did not resolve until tipranavir was 
stopped. In the absence of serial testing of serum enzymes, bilirubin, HIV levels, CD4 counts as well as HBV 
DNA (with HBeAg, anti-HBe and IgM anti-HBc), the role of an exacerbation of the underlying chronic hepatitis 
B caused by immune reconstitution cannot be excluded.
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PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Enfuvirtide – Fuzeon®

DRUG CLASS

Antiviral Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Enfuvirtide 159519-65-0 C204-H301-N51-O64
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