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OVERVIEW

Introduction

Tofacitinib is an oral, small molecule inhibitor of Janus kinases that is used to treat moderate-to-severe
rheumatoid arthritis. Tofacitinib is associated with transient and usually mild elevations in serum
aminotransferase levels during therapy, but has yet to be linked to cases of clinically apparent acute liver injury.

Background

Tofacitinib (tow" fa sye' ti nib) is an orally available, specific inhibitor of Janus-associated kinases (mainly JAK1
and JAK3) that is used to treat moderate-to-severe rheumatoid arthritis. The Janus kinases are critical steps in
immune activation as well as in hematopoiesis. The immunomodulatory effects of tofacitinib led to its evaluation
in several autoimmune conditions including rheumatoid arthritis and psoriasis. In multiple, randomized
controlled trials, tofacitinib was found to improve symptoms and signs of severe rheumatoid arthritis when used
alone or in combination with other disease modifying antirheumatologic drugs (DMARDs). Tofacitinib was
approved for use in the United States in 2012. Current indications are limited to moderate-to-severe rheumatoid
arthritis after failure or intolerance to methotrexate or other non-biological DMARDs. Tofacitinib is available in
tablets of 5 mg under the brand name Xeljanz. The recommended dose is 5 mg twice daily. More recently, an
extended release formulation of tofacitinib (Xeljanz XR, 11 mg tablets) that allows for once daily dosing has been
made available. Common side effects of tofacitinib are neutropenia, headaches, diarrhea, fatigue, hypertension
and symptoms of upper respiratory tract infection. Severe adverse events may include severe infections,
reactivation of latent tuberculosis, gastrointestinal perforation and de novo malignancies including Epstein-Barr
virus related lymphoproliferative disorder.

Hepatotoxicity

In the large registration clinical trials, serum aminotransferase elevations occurred in 28% to 34% of tofacitinib
treated subjects compared to 25% in comparator arms and 10% in placebo recipients. These elevations were
typically mild and transient, but values above 3 times the upper limit of normal (ULN) occurred in 1% to 2% of
patients on tofacitinib compared to <1% on placebo. The elevations occasionally led to early discontinuations,
but more often resolved even without dose adjustment. In prelicensure studies, there were no instances of
clinically apparent liver injury attributed to tofacitinib. Since approval and more wide scale availability of
tofacitinib, there have been no published reports of hepatotoxicity or reactivation of hepatitis B associated with
its use. Thus, clinically apparent liver injury from tofacitinib must be rare if it occurs at all.

Likelihood score: E* (suspected but unproven rare cause of clinically apparent liver injury).
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Mechanism of Injury

The causes of serum enzyme elevations during tofacitinib therapy are not known. Tofacitinib is metabolized in
the liver largely through the CYP 3A4 pathway and liver injury may be related to production of a toxic or
immunogenic intermediate. Because it is a substrate for CYP 3A4, tofacitinib is susceptible to drug-drug
interactions with agents that inhibit or induce this specific hepatic microsomal activity.

Outcome and Management

Monitoring of serum aminotransferase levels is recommended for patients starting tofacitinib. Serum
aminotransferase elevations above 5 times the upper limit of normal (if confirmed) or any elevations
accompanied by jaundice or symptoms should lead to dose reduction or temporary cessation. There are no data
to suggest a cross reactivity in risk for hepatic injury between tofacitinib and other kinase inhibitors or biologic
or nonbiologic DMARDs.

Drug Class: Antirheumatic Agents, Protein Kinase Inhibitors

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Tofacitinib - Xeljanz®

DRUG CLASS

Antirheumatic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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study of the oral JAK inhibitor tofacitinib (CP-690,550) or adalimumab monotherapy versus placebo in
patients with active rheumatoid arthritis with an inadequate response to disease-modifying antirheumatic
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(Postmarketing reports of adverse events over a 3 year period identified 4352 serious adverse events, the most
frequent of which were infections [n=827, 2.6 per 100 patient-yrs] and hepatobiliary disorders were rare [n=41,
0.12 per 100 patient-yrs], but no details provided).

Valenzuela F, Korman NJ, Bissonnette R, Bakos N, Tsai TE, Harper MK, Ports WC, et al. Tofacitinib in patients
with moderate to severe chronic plaque psoriasis: long-term safety and efficacy in an open-label extension
study. Br ] Dermatol 2018 May 21. [Epub ahead of print] PubMed PMID: 29782642.

(Among 2867 patients treated with tofacitinib for a median of 3 years, adverse events arose in 2366 [83%] patients,
including 176 [6%] with herpes zoster and 1 with tuberculosis, but none with reactivation of hepatitis B or
clinically apparent liver injury with jaundice).
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