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OVERVIEW

Introduction

Givosiran is synthetic small interfering RNA (siRNA) molecule directed against 5-aminolevulinic acid synthase
that is used to treat acute hepatic porphyria. Givosiran has been linked to mild-to-moderate ALT elevations
during therapy, but has not been linked to instances of idiosyncratic acute liver injury with symptoms and
jaundice.

Background

Givosiran (giv” oh sir’ an) is a synthetic double stranded, small interfering RNA (siRNA) directed against 5-
aminolevulinic acid synthase 1, which results in decreases in serum delta aminolevulinic acid (ALA) and
porphobilinogen (PBG), intermediates in porphyrin metabolism which accumulate in patients with acute
hepatic porphyrias and are believed to cause the neurologic and visceral symptoms of acute attacks. The siRNA
molecule is covalently linked to three N-acetylgalactosamine residues which directs it to specific receptors found
largely on hepatocytes. Once taken up by the hepatocyte, the siRNA is cleaved into smaller fragments and
separated into single strands that bind and silence the mRNA of ALA synthase. In animal models, givosiran
reduced ALA synthase mRNA levels in liver that was accompanied by a corresponding decline in urine and
plasma ALA and PBG. In placebo controlled trials of givosiran in patients with recurring acute attacks, single
infusions of givosiran resulted in dose related reductions in urinary ALA and PBG levels and, with monthly
injections, annualized rates of attacks were reduced by 75% to 90%. Givosiran was approved for use in the
United States for adults with acute hepatic porphyria in 2019. Current indications are limited to adults.
Givosiran is available in solution in single dose vials of 189 mg/mL under the brand name Givlaari. The
recommended regimen is 2.5 mg per kg body weight once monthly by subcutaneous injection. Givosiran is
generally well tolerated but side effects can include nausea, injection site reactions, rash, fatigue and creatinine
and serum aminotransferase elevations. Less common, but more severe side effects include severe injection
reactions, anaphylaxis and recall reactions. In registration studies, immunogenicity was uncommon; only 1% of
givosiran treated patients developed anti-drug antibodies.

Hepatotoxicity

The acute hepatic porphyrias are rare, and the pivotal trials of givosiran were conducted in rather small numbers
of patients, so the full spectrum of hepatotoxicity may not be fully known. Nevertheless, in the registration
controlled trials, serum aminotransferase elevations arose in 13% of givosiran- versus 2% of placebo-recipients,
but rose to levels above 5 times the upper limit of normal only rarely. One patient was reported as discontinuing
givosiran therapy because of aminotransferase elevations, but no patient developed concurrent elevations in
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serum bilirubin or symptoms suggestive of hepatitis. Thus, givosiran has not been linked to instances of acute
hepatitis or jaundice, but it has had limited clinical use.

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

Mechanism of Injury

The cause of hepatic injury from the givosiran and other siRNA therapeutics is unknown. One possibility is that
suppression of 5-aminolevulinic acid synthase may cause cell damage in some hepatocytes. The mRNA
suppression appears to lower but not completely eliminate enzyme activity, but individual hepatocytes may vary
in the sensitivity to the enzyme inhibition and effects of its loss. Givosiran is metabolized intracellularly by
nucleases and is not a substrate of cytochrome P450 enzymes. On the other hand, the chronic inhibition of ALA
synthase can result in decreases in CYP 1A2 and 2D6 synthesis and lead to supra-therapeutic or toxic levels of
drugs that are metabolized by these enzymes.

Outcome and Management

The liver injury associated with givosiran therapy has invariably been mild, not associated with jaundice and
rapidly resolving often without discontinuation or even dose adjustment. In prelicensure clinical trials, subjects
received hemin therapy for acute attacks without evidence of liver injury, and there is no reason to suspect cross
reactivity of hepatic injury with other therapies of acute porphyria. Monitoring of liver tests during therapy is
recommended during givosiran therapy as well as interruption or discontinuation for significant elevations in
serum aminotransferases.

Drug Class: Genetic Disorder Agents

Other Therapeutic siRNA and Antisense Agents: Eteplirsen, Golodirsen, Patisiran

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Givosiran - Givlaari®

DRUG CLASS

Genetic Disorder Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG  CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE


https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=167e663c-11e1-497b-a3fc-951d65d58eaa
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(Review of the mechanism of action, history of development, clinical efficacy and safety of givosiran shortly
after its approval for use in acute hepatic porphyria in the US and Europe mentions that in the registration
trial, the median composite annualized attack rate at 6 months was decreased by 90% and adverse events in
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(The FDA clinical review of givosiran for efficacy and safety reported ALT elevations above 3 times ULN arose
in 6 of 48 [13%] givosiran treated vs 1 of 46 [2%] controls, one patient discontinuing therapy because of
enzyme elevations after 3 doses [ALT 172 U/L, AST 95 U/L] which reportedly resolved rapidly upon

stopping).
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