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OVERVIEW

Introduction

Pirfenidone is an orally available pyridinone derivative that inhibits collagen formation and is used to treat
idiopathic pulmonary fibrosis. Elevations in serum enzyme levels during pirfenidone therapy are not
uncommon, but it has yet to be implicated in cases of clinically apparent liver injury with jaundice.

Background

Pirfenidone (pir fen'i done) is an orally available, antiinflammatory and antifibrotic agent that is used to treat
idiopathic pulmonary fibrosis. It is a small molecular weight phenyl substituted pyridinone that has antifibrotic
activity both in vitro and in vivo. In animal models, pirfenidone decreases fibroblast proliferation and reduces
transforming growth factor-beta (TGF-f) synthesis and activation of fibrogenic pathways. In several prospective,
placebo controlled trials, pirfenidone was found to reduce the progression of fibrosis and worsening of lung
function in patients with idiopathic pulmonary fibrosis. Pirfenidone was approved for use in the United States in
2014, but has been available in other countries for much longer. It is available as capsules of 267 mg under the
brand name Esbriet. The typical initial dose in adults is one capsule (267 mg) orally three times daily, which can
be increased to 3 capsules three times daily based upon tolerance. Side effects are not uncommon, but are
generally mild and can include photosensitivity, rash and gastrointestinal upset with nausea, diarrhea, dyspepsia,
reflux and abdominal pain.

Hepatotoxicity

In large randomized controlled trials, serum aminotransferase elevations more than 3 times the upper limit of
normal (ULN) occurred in 4% of pirfenidone- compared to less than 1% of placebo-treated patients. The
elevations were generally asymptomatic and short lived, resolving with or without dose modification and
requiring drug discontinuation in approximately 1% of patients. Despite the frequency of serum enzyme
elevations during therapy, clinically apparent liver injury was not reported in preregistration studies.
Nevertheless, since the general availability of pirfenidone in the United States and during years of clinical use
elsewhere, there have been isolated case reports of clinically apparent liver injury due to pirfenidone, some of
which were severe and even fatal. The latency to onset ranged from one month to one year and the injury was
usually hepatocellular or mixed. Immunoallergic features were not common.

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

The mechanism by which pirfenidone might cause liver injury is not known. It is metabolized in the liver largely
via the cytochrome P450 system, predominantly CYP 1A2, and liver injury may be due to production of a toxic
or immunogenic metabolite. Pirfenidone is also susceptible to drug-drug interactions with strong inducers or
inhibitors of CYP 1A2 (such as fluvoxamine).

Outcome and Management

While chronic therapy with pirfenidone can be associated with mild-to-moderate serum aminotransferase
elevations, it has only rarely been linked to cases of clinically apparent liver injury. Nevertheless, monitoring of
serum aminotransferase levels monthly during the first 6 months and every 3 months thereafter is
recommended. Patients who develop aminotransferase elevations on therapy should be monitored more
carefully, and pirfenidone should be permanently discontinued if jaundice or symptoms of liver injury arise or if
serum ALT or AST levels rise above 5 times the ULN.

Drug Class: Pulmonary Fibrosis Agents
Other Drugs in the Class: Nintedanib

CASE REPORT

Case 1. Fatal, acute liver injury attributed to pirfenidone.(1)

An 77 year old man with Parkinson disease and idiopathic pulmonary fibrosis developed anorexia and nausea
within 2 to 3 weeks of starting pirfenidone (200 mg three times daily), which was followed in the next 1 to 2
weeks by dark urine, jaundice and altered sensorium. He had no history of liver disease, alcohol abuse or risk
factors for viral hepatitis. He had been diagnosed with Parkinson disease 5 years previously and had been on a
stable dose of levodopa/carbidopa for years. He denied taking other medications, over-the-counter drugs or
herbal products and had no history of drug allergy. His liver test results had been normal in the past. On
presentation, he was jaundiced, tachypneic, hypotensive and mildly encephalopathic. Laboratory testing showed
total bilirubin of 12.8 mg/dL (direct 7.8), ALT 526 U/L, AST 1260 U/L, Alk P 434 U/L and LDH 687 U/L [R=
4.0]. The INR was 2.1 and serum ammonia 330 pmol/L. He had elevations in serum creatinine [2.1 mg/dL] and
blood lactate [6.1 mmol/L] with severe acidosis [pH 7.04]. He was admitted to the intensive care unit and treated
with N-acetyl cysteine. Tests for acute hepatitis A, B, C and E were negative as were markers for
cytomegalovirus, Epstein Barr virus and herpes virus infection. Routine autoantibodies were undetectable and
immunoglobulin levels were normal. Imaging of the liver showed no evidence of biliary obstruction. He rapidly
developed multiorgan failure and died within 4 days of admission. Autopsy showed confluent and bridging
necrosis, collapse and few surviving, swollen and vacuolated hepatocytes, no fibrosis and mild portal
inflammation suggestive of acute liver failure due to drug induced liver injury.

Key Points

Medication: Pirfenidone (600 mg daily)

Pattern: Hepatocellular (R=9.6)

Severity: 5+ (jaundice, hospitalization, death)
Latency: 3-4 weeks

Recovery: None

Other medications: Levodopa/carbodopa for several years


https://www.ncbi.nlm.nih.gov/books/n/livertox/Nintedanib/
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Comment

This was a dramatic example of acute liver failure arising in an elderly man who had recently started pirfenidone.
The precipitous onset and course suggests that shock and hypoxia may have contributed to the severity of the
injury and fatal outcome. While instances of serum aminotransferase elevations without jaundice have been
reported with pirfenidone therapy, there have been no instances of moderate injury with jaundice and a self-
limited course reported in the literature. Nevertheless, this case is somewhat convincing. No other cause of
jaundice was found despite extensive testing and the autopsy was consistent with drug induced liver injury. The
product label for pirfenidone states that cases of hepatitis, jaundice and fatal hepatotoxicity during pirfenidone
therapy have been reported to the sponsor. Furthermore, it recommends regular monitoring of liver tests before
and monthly for the first 6 months of treatment. In this case, the liver injury arose during the first month of
treatment and would not have been prevented by such screening. Furthermore, the capsule size used was lower
than the standard (200 mg rather than 267 mg amounts) and there was no dose escalation to 3 capsules 3 times
daily as is recommended in treatment of patients with idiopathic pulmonary fibrosis.

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Pirfenidone - Esbriet®

DRUG CLASS

Pulmonary Fibrosis Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NO. MOLECULAR FORMULA STRUCTURE
Pirfenidone 53179-13-8 C12-H11-N-O


https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Pirfenidone
https://pubchem.ncbi.nlm.nih.gov/substance/135003538
https://pubchem.ncbi.nlm.nih.gov/substance/135003538
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