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OVERVIEW

Introduction
Teriflunomide is an orally available immunomodulatory agent used to treat relapsing multiple sclerosis. 
Teriflunomide is associated with transient serum enzyme elevations during therapy and with rare instances of 
acute liver injury.

Background
Teriflunomide (ter" i floo' noe mide) is the active metabolite of leflunomide, an immunomodulatory agent 
similar to thalidomide, and is used in the treatment of rheumatoid arthritis. The mechanism of action of 
teriflunomide appears to be based, at least in part, upon inhibition of the enzyme dihydro-orotate 
dehydrogenase, which is an important step in pyrimidine synthesis. The activation and proliferation of 
lymphocytes are dependent upon pyrimidine synthesis and is acutely sensitive to its inhibition, resulting in 
suppression of ongoing immune reactivity. Teriflunomide has other activities including inhibition of NF-kappa B 
pathways that may contribute to its immunomodulatory actions. In animal models of multiple sclerosis, 
teriflunomide was shown to have beneficial effects which led to its critical evaluation in this disease. In several 
large, randomized controlled trials, teriflunomide was found to reduce relapse rates and improve neuro-
radiologic outcomes in adult patients with relapsing-remitting multiple sclerosis. Teriflunomide was approved 
for use for multiple sclerosis in the United States in 2012 and is now available in tablets of 7 and 14 mg under the 
brand name Aubagio. The recommended dose in adults is 7 or 14 mg orally once daily. Common side effects are 
headache, diarrhea, nausea and hair loss (alopecia). Rare, but potentially serious adverse events include 
increased risk of severe infections, reactivation of tuberculosis and peripheral neuropathy.

Hepatotoxicity
In large randomized controlled trials of teriflunomide, serum ALT elevations occurred in 13% to 15% of 
teriflunomide compared to 9% of placebo recipients. Elevations above 3 times the upper limit of normal 
occurred in 6% of teriflunomide versus 4% of placebo recipients, usually within the first 6 months of therapy. 
The enzyme elevations were usually transient and not associated with symptoms or jaundice, but led to drug 
discontinuation in 2% to 3% of patients. The abnormalities resolved rapidly with drug discontinuation and 
resolved spontaneously in at least half of patients without drug modification. During preregistration trials, a 
single case of severe liver injury with jaundice was described, ALT elevations appearing 5 months after starting 
teriflunomide. Because of this and the known hepatotoxic potential of leflunomide, teriflunomide was given a 
"black box" warning regarding hepatotoxicity, and routine monitoring of liver tests is recommended monthly for 
the first 6 months and intermittently thereafter. Since approval and more wide scale usage, there have been no 



cases of clinical apparent liver injury published in the medical literature, although the package label mentions 
hepatitis and hepatic failure as possible adverse events. Clinically apparent liver injury has been reported with 
leflunomide, generally presenting with a hepatocellular or mixed pattern of serum enzyme elevations within 1 to 
6 months of starting therapy. Immunoallergic and autoimmune features have not been prominent in these cases. 
Some cases, however, have been severe leading to acute liver failure and death. Whether similar cases occur with 
teriflunomide is not known.

Likelihood score: D (possible cause of clinically apparent liver injury but experience with its use is limited).

Mechanism of Injury
The mechanism by which teriflunomide might cause liver injury is not known. It is extensively metabolized by 
the liver largely by the cytochrome P450 system (largely CYP2C8) and is susceptible to drug-drug interactions, 
particularly with warfarin, oral contraceptives and agents that are metabolized by CYP 2C8 (paclitaxel, 
pioglitazone) and possibly others.

Outcome and Management
While chronic therapy with teriflunomide can be associated with mild-to-moderate serum aminotransferase 
elevations, it has only very rarely been linked to cases of clinically apparent liver injury. Nevertheless, the 
product label for teriflunomide recommends monitoring of liver tests monthly for 6 months and intermittently 
thereafter. In instances of suspected teriflunomide toxicity, elimination of the drug can be accelerated by 
cholestyramine or activated charcoal. Teriflunomide is eliminated slowly from the serum probably due to 
enterohepatic recirculation. Without an accelerated elimination procedure using activated charcoal (50 g every 
12 hours for 11 days) or cholestyramine (8 grams every 8 hours for 11 days), drug levels can remain elevated for 
months. Cross sensitivity to hepatic injury is likely between teriflunomide and leflunomide as well as 
thalidomide, but there is no reason to believe that there is similar cross sensitivity with other disease-modifying 
agents used to treat multiple sclerosis such as glatiramer acetate, dimethyl fumarate, fingolimod or interferon 
beta.
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