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OVERVIEW

Introduction

Cholic acid is a naturally occurring bile acid that is used to treat patients with genetic deficiencies in the
synthesis of bile acids. When given in high doses, cholic acid replacement therapy has been linked to minor
elevations in serum aminotransferase levels, but it has not been linked to instances of clinically apparent acute
liver injury with jaundice.

Background

Cholic (koe' lik) acid is a naturally occurring, primary bile acid that represents a major component of the total
bile acid pool in humans. Cholic acid is synthesized from cholesterol in the liver and is conjugated to either
glycine (glycocholic acid) or taurine (taurocholic acid) before secretion in the bile. Bile acids act in bile to
solubilize cholesterol (which is totally insoluble in water) with phospholipids in mixed micelles. Once secreted
into the intestine, bile acids help to emulsify fats and aid in their digestion. Cholic acid is also a potent signaling
molecule and acts as a weak FXR agonist resulting in a decrease in bile acid synthesis and parallel increase in
cholesterol. For these reasons, cholic acid is not effective in gallstone dissolution. Cholic acid is used
therapeutically to treat patients with bile acid synthetic defects due to single enzyme deficiencies. Defects in
several of the enzymes involved in bile acid synthesis can result in the production of abnormal and insufficient
levels of bile acids with resultant fat malabsorption and progressive cholestatic liver disease. Cholic acid
administration reverses most of these abnormalities. Cholic acid was given orphan drug approval for use in the
United States for treatment of children and adults with bile acid synthetic defects and Zellweger’s syndrome (a
peroxisomal disorder characterized by progressive liver disease and malabsorption) in 2015. A glycine conjugate
of cholic acid (glycocholic acid) is currently being evaluated for treatment of bile acid conjugation defects.
Cholic acid is available as capsules of 50 and 250 mg under the brand name Cholbam. The typical dose is 10 to
15 mg/kg once daily. Side effects are largely dose related and include diarrhea, indigestion, nausea, abdominal
discomfort, fatigue, and skin rash.

Hepatotoxicity

In small, open label trials, cholic acid was found to improve fat soluble vitamin absorption and to ameliorate
many of the clinical features of the bile acid synthetic defects including improvement in serum aminotransferase
levels, decrease in bilirubin and jaundice and improvement in general health and growth. In some instances,
higher doses of cholic acid were associated with elevations in serum aminotransferase levels. These
abnormalities, however, were mild, transient and rapidly reversed with lowering the daily dose. There have been
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no reports of clinically apparent liver injury with jaundice attributed to cholic acid therapy given in standard
doses.

Likelihood score: D[HD] (possible cause of liver injury but only when given in high doses).

Mechanism of Liver Injury

The mechanism by which high doses of cholic acid might cause liver injury is unclear. An increase in cholic acid
levels in hepatocytes may be mildly hepatotoxic.

Other bile acids used in digestive diseases include chenodeoxycholic acid (chenodiol), obeticholic acid and
ursodeoxycholic acid (ursodiol).
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