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OVERVIEW

Introduction

Dabigatran is a direct inhibitor of thrombin and anticoagulant which is used for prevention of stroke and venous
embolism in patients with chronic atrial fibrillation. Dabigatran therapy has been associated with a low rate of
serum enzyme elevations and rare instances of liver enzyme elevations and jaundice.

Background

Dabigatran (da" bi gat' ran) is a potent direct inhibitor of thrombin, the final intermediate in blood coagulation.
Dabigatran binds to the active site of thrombin and inactivates both fibrin-bound and unbound thrombin,
unlike heparin that binds to the unbound thrombin only. Inhibiting thrombin prevents the conversion of
fibrinogen to fibrin and subsequent cross linking of fibrin monomers, platelet activation and amplification of
coagulation activation. Dabigatran itself is not absorbed from the gastrointestinal tract, but the prodrug
dabigatran etexillate mesylate is absorbed and then converted to the active form by gut and plasma esterases.
Dabigatran provides a reliable anticoagulant effect and monitoring of effect is not needed. Dabigatran etexilate
was approved for use in the United States in 2010 and indications are for prevention of stroke and
thromboembolic complications in patients with chronic atrial fibrillation not related to valvular heart disease.
Thereafter, indications were extended to the treatment and prevention of deep venous thrombosis and
pulmonary embolism. Dabigatran is available in capsules of 75 and 150 mg under the brand name Pradaxa and
the recommended dose in adults is 75 to 150 mg twice daily. Dabigatran, like other anticoagulants, is associated
with bleeding adverse events, but these are not common and no more frequent than with low molecular weight
heparins or warfarin. Side effects not directly attributable to the anticoagulant activity are not common but can
include nausea, abdominal discomfort, diarrhea, anorexia, fever, and skin rash. Rare, potentially severe adverse
events include serious and fatal bleeding.

Hepatotoxicity

Chronic therapy with dabigatran is associated with moderate ALT elevations (greater than 3 times the upper
limit of normal) in 1.5% to 3% of patients, an overall rate which is slightly lower than with low molecular weight
heparin and similar to the rates with warfarin. While case reports of clinically apparent liver injury due to
dabigatran have not been published, several instances of ALT elevations with jaundice occurred during the large,
prelicensure clinical trials of dabigatran. These cases were mild and self-limited, resolving completely once
therapy was stopped. However, other causes of liver injury could not always be identified and the relationship of
the injury to dabigatran therapy remains unclear. The clinical features of these cases were not described. In one
large clinical trial, these unexplained cases of liver injury with bilirubin elevations occurred in approximately 1
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in 2000 patients treated. In a subsequent case report, liver injury with jaundice and a mixed pattern of serum
enzyme elevations arose within 4 weeks of starting dabigatran and resolved rapidly with its discontinuation.
Immunoallergic and autoimmune features were not present. There have been multiple spontaneous reports of
liver injury, some of which were fatal, made to WHO and FDA surveillance databases, but the relatedness of the
episodes has not been clearly defined. Thus, clinically apparent liver injury with jaundice due to dabigatran
occurs but is rare and typically mild and self-limited.

Likelihood score: D (possible rare cause of clinically apparent liver injury).

One reason why dabigatran was subjected to close scrutiny for evidence of hepatotoxicity was that the initial
oral, direct thrombin inhibitor developed and evaluated in clinical trials was ximelagatran (zye" mel a gat' ran),
which subsequently was found to be associated with rare but potentially severe cases of liver injury, typically
arising after 1 to 6 months of treatment with a hepatocellular pattern of serum enzyme elevations and potentially
severe and fatal course. Ximelagatran did not receive approval for use in the United States because of concerns
about hepatotoxicity. After several further cases of clinically apparent hepatic injury were found in patients
taking ximelagatran, it was also withdrawn from use in Europe. Risk of serum ALT elevations during
ximelagatran therapy were later shown to be linked to HLA-DRB1*07 and DQA1*-02.

Mechanism of Injury

The cause of liver injury during dabigatran oral anticoagulant therapy is unknown but is likely to be
idiosyncratic and perhaps immunologic. Dabigatran undergoes little hepatic metabolism and does not affect
CYP 450 activity.

Outcome and Management

Liver injury attributed to dabigatran varies from mild serum ALT elevations to liver injury with jaundice, but is
usually mild and self-limited, resolving within 4 weeks of stopping. Recurrence of liver injury with rechallenge
has not been described. There is no reason to suspect that there is cross sensitivity to hepatic injury among the
different anticoagulants.
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