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OVERVIEW

Introduction
Lonafarnib is an oral, small molecule inhibitor of farnesyltransferase that is used to treat Hutchison-Gilford 
progeria syndrome and is under investigation as therapy of chronic hepatitis D. Lonafarnib is associated with 
transient and usually mild elevations in serum aminotransferase levels during therapy, but has not been linked to 
cases of clinically apparent acute liver injury.

Background
Lonafarnib (loe” na far’ nib) is an orally available, specific inhibitor of farnesyltransferase and is approved for the 
treatment of Hutchinson-Gilford progeria syndrome (HGPS), a rare autosomal dominant form of accelerated 
aging (arising in 1 in 4 million live births). Persons with HGPS develop cardiovascular disease at a young age 
and typically die of myocardial infarction, heart failure or stroke before the age of 20. Other manifestations of 
HGPS include sclerotic skin, joint contracture, bone abnormalities, alopecia, and growth impairment. 
Lonafarnib acts by prevention of farnesylation of proteins, a post-translational modification which alters 
membrane attachment. In HGPS a point mutation in the LMNA gene results in an abnormal lamin A protein 
called “progerin”. Lamin A is a normal component of the nuclear envelope providing structural organization to 
the nucleus and supporting normal chromatic function, DNA replication, RNA transcription, cell cycling and 
apoptosis. The abnormal progerin protein, however, lacks the ability to remove the post-translational isoprenyl 
that allows for membrane attachment. As a result, the abnormal lamin A remains and accumulates, acting as a 
dominant negative in causing abnormal nuclear membranes. The clinical manifestations of HGPS appear to be 
due to the abnormalities of nuclear membranes. In animal models and in subsequent human clinical trials, 
lonafarnib therapy was associated with a decrease in progerin farnesylation as well as a decrease in its 
accumulation, in clinical abnormalities and cardiovascular complications, resulting in prolonged survival. 
Lonafarnib was approved for use in HGPS in the United States in 2020. Lonafarnib has also been evaluated in 
several forms of cancer associated with abnormal RAS (whose activation is dependent on farnesyltransferase) 
and for chronic hepatitis D virus infection (the HDV replicative cycle requires the same enzyme). Current 
indications for lonafarnib are limited to patients with HGPS (or other processing-deficient progeroid 
laminopathies) who are 12 months of age or above with body surface area of at least 0.39/m2. Lonafarnib is 
available in capsules of 50 and 75 mg under the brand name Zokinvy. The recommended initial dose is 115 
mg/m2 twice daily increasing after 4 months to 150 mg/m2 twice daily. Side effects are common, particularly 
with higher doses and include diarrhea, nausea, vomiting, abdominal pain, musculoskeletal pain, fatigue, 
electrolyte abnormalities (hypokalemia, hyponatremia, hypocalcemia), cough, hypertension, myelosuppression 
and infections. Severe adverse events include dehydration, electrolyte imbalance, nephrotoxicity, retinal 



abnormalities, impaired fertility, and embryo-fetal toxicity. Monitoring of electrolytes, complete blood counts 
and liver enzymes is recommended.

Hepatotoxicity
In the small prelicensure clinical trials conducted in children with progeria, serum aminotransferase elevations 
occurred in 35% of lonafarnib treated subjects but were usually mild and self-limited, rising to above 3 times the 
upper limit of normal (ULN) in only 5%. There were no liver related serious adverse events and no patient had a 
concurrent elevation in serum aminotransferase and bilirubin levels. Since approval of lonafarnib, there have 
been no published reports of drug induced liver injury associated with its use, although clinical experience with 
the drug, particularly with long term therapy, has been limited.

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

Mechanism of Injury
The causes of serum enzyme elevations during lonafarnib therapy are not known. Lonafarnib is metabolized in 
the liver largely through the cytochrome P450 pathway and specifically by CYP 3A4, and liver injury may be 
related to production of a toxic or immunogenic intermediate. Because it is a substrate for CYP 3A4, lonafarnib 
is susceptible to drug-drug interactions with agents that inhibit or induce this specific hepatic microsomal 
activity.

Outcome and Management
Monitoring of laboratory tests including routine liver tests is recommended for patients treated with lonafarnib. 
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 lonafarnib and other small molecule enzyme 
inhibitors.

Drug Class: Genetic Disease Agents, Protein Kinase Inhibitors

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Lonafarnib – Zokinvy®

DRUG CLASS

Genetic Disease Agents, Small Molecule Enzyme Inhibitors

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

2 LiverTox

https://www.ncbi.nlm.nih.gov/books/n/livertox/ProteinKinaseInhibit/
https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Lonafarnib


CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NO. MOLECULAR FORMULA STRUCTURE
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