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OVERVIEW

Introduction
Folic acid is a water soluble vitamin found in many foods and particularly in leafy green vegetables that is 
essential for the critical biosynthetic pathways involving transfer of methyl groups to organic compounds. There 
is no evidence that folic acid, in physiologic or even super-physiologic, high doses, causes liver injury or 
jaundice.

Background
Folic acid (fo' lik a' cid) is the critical water soluble vitamin that plays an essential role in many biosynthetic 
pathways largely as a major donor of one-carbon molecules such as methyl groups. Folic acid is a 
pteroylglutamic acid, but it exists in several related congeners such as tetrahydrofolic acid (the activated form of 
the vitamin) as well as methyltetrahydrofolate, methenyltetrahydrofolate, and folinic acid which have different 
concentrations in foods, degrees of bioavailability and levels of activity. These related molecules are collectively 
referred to by the generic term folate. Folate deficiency is characterized by weakness, macrocytic anemia, 
diarrhea, cheilosis and glossitis. Folate is found in many foods and particularly in fresh green vegetables, liver 
and some fruits. Grain products and cereals are fortified with folic acid, and its deficiency is now rare in the 
United States, found largely in patients with small bowel malabsorption syndromes, severe malnutrition or 
chronic alcoholism. Normal plasma folate levels in adults are 2 to 20 ng/mL (4.5 to 45 nmol/L) and red cell 
folate, a better indicator of chronic intake, 140 to 628 ng/mL (317-1422 nmol/L). The recommended daily 
allowance of folate in adults is 400 µg for both men and women, higher intakes being recommended during 
pregnancy and in the elderly. Folate supplements are taken by a large proportion of the American population, 
driven partially by the belief that higher doses of folate may improve metabolic fitness and decrease the risk of 
aging related conditions, such as atherosclerosis, cancer and dementia. These benefits of increased folate intake, 
however, have not been shown in prospective controlled trials. Folic acid is available in multiple, over-the-
counter forms in concentrations of 200 to 1000 µg, and it is a component of virtually all multivitamin 
preparations usually at levels of 200 to 400 µg. Oral intake of more than 1000 µg daily is not recommended. 
Parenteral forms of folic acid are also available including leucovorin, which is an approved prescription drug 
used to reverse the effects of folate antagonists such as methotrexate, trimetrexate and pemetrexed. Oral forms of 
folic acid have few if any side effects and there are no proven adverse events associated with high doses. 
Injectable forms of folic acid have been implicated in rare instances of hypersensitivity reactions.



Hepatotoxicity
Neither normal nor excessively high intakes of folate are associated with liver injury or liver test abnormalities. 
In long term clinical trials, serum enzyme and bilirubin elevations were no more frequent with folic acid therapy 
than with placebo. Use of high doses of folic acid (up to 15 mg daily) has not been associated with appreciable 
adverse reactions, ALT elevations or hepatotoxicity.

Likelihood score: E (unlikely cause of liver injury).

Mechanism of Injury
It is not clear how folate might cause liver injury. Folate is stored in the liver, but it is metabolized in many tissues 
and has no effects on the hepatic microsomal enzyme systems.

Drug Class: Vitamins

Other Drugs in the Class: Vitamin A, Vitamin B, Vitamin C, Vitamin D, Vitamin E, Vitamin K, Niacin
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Folic Acid – Generic, Combination Products (some include leucovorin)
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Vitamins
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Product labeling at DailyMed, National Library of Medicine, NIH
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