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OVERVIEW

Introduction
Budesonide is a corticosteroid that undergoes high first pass elimination by the liver so that systemic levels after 
oral administration are minimal. Budesonide has been used orally for several immune mediated gastrointestinal 
and liver diseases and as nasal spray or by inhalation for allergic rhinitis, asthma and chronic obstructive lung 
disease. Neither inhalant nor oral budesonide has been linked to serum enzyme elevations during therapy or to 
convincing instances of clinically apparent acute liver injury.

Background
Budesonide (bue des' oh nide) is a synthetic corticosteroid that has a high first pass elimination by the liver 
(~90%) so that after oral administration systemic exposure is minimal. Budesonide has been used to replace 
conventional corticosteroids given by inhalant or orally. Budesonide nasal spray and inhalants have been used to 
treat allergic rhinitis, asthma and bronchospasm occurring in patients with chronic obstructive pulmonary 
disease. Budesonide tablets have been used to replace conventional corticosteroids as the therapy of 
gastrointestinal immune mediated diseases such as ulcerative colitis, Crohn disease, collagenous colitis and 
autoimmune hepatitis. In many of these situations, oral budesonide was found to be equivalent to oral 
prednisone in efficacy, but better tolerated because of a reduction in glucocorticoid side effects. Budesonide was 
approved for use initially in 1996 as a nasal spray and solution for inhalation. In 2001, oral budesonide was 
approved as therapy for inflammatory bowel disease. Currently, budesonide is available for oral administration 
as capsules of 3 mg generically and under the brand names Entocort EC and Uceris (among others). The 
recommended dose is 9 mg daily. Current indications are limited to mild-to-moderate forms of ulcerative colitis 
and Crohn disease. Oral budesonide has also been evaluated as therapy of autoimmune hepatitis and 
collagenous colitis with reports of benefit, but has not been officially approved for these uses. Budesonide is also 
available as nasal sprays and solution for inhalation in many formulations generically and under brand names 
such as Pulmicort, Rhinocort and Symbicort. Approved indications for the inhalation forms of budesonide 
include allergic rhinitis, asthma and chronic obstructive pulmonary disease with an asthmatic component. Side 
effects of budesonide are not common and most are reported to be similar in rate with placebo or comparator 
therapies. The typical corticosteroid adverse events of weight gain, moon facies, buffalo hump, worsening of 
glaucoma, cataracts, osteopenia and others are not common with budesonide therapy and the majority of 
patients treated have no or only mild evidence of adrenal suppression.



Hepatotoxicity
Long term therapy with budesonide has not been linked to elevations in serum enzyme levels, and in clinical 
trials rates of ALT elevations were similar with budesonide as with placebo treatment. In controlled trials, there 
were no reported cases of clinically apparent liver injury associated with its use. Budesonide has been used in 
severe autoimmune liver diseases without evidence that it causes worsening of liver injury. Because it can 
improve serum aminotransferase elevations in patients with autoimmune hepatitis, its withdrawal may be 
followed by rebound elevations as also occurs with conventional corticosteroid therapy. In addition, there has 
been a single case report of acute serum aminotransferase elevations during budesonide therapy that resolved 
when the drug was stopped, but documentation was limited and the patient was on multiple other potentially 
hepatotoxic drugs.

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

Mechanism of Injury
The mechanism by which budesonide might cause serum aminotransferase elevations or liver injury is not 
known. Glucocorticoids can cause liver injury, but generally only when given in high systemic doses, unlikely to 
be achieved by oral budesonide.

Drug Class: Hormones, Corticosteroids

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Budesonide – Generic, Entocort®, Uceris®

DRUG CLASS

Corticosteroids

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULAS AND STRUCTURES
DRUG CAS 

REGISTRY 
NUMBER

MOLECULAR 
FORMULA

STRUCTURE

Budesonide 51333-22-3 C25-H34-O6

Prednisolone 50-24-8 C21-H28-O5
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prednisolone for the treatment of active Crohn's disease in children: a randomized, double-blind, controlled, 
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(Among 48 children with Crohn disease treated with budesonide or prednisolone, clinical remissions at week 8 
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18264031.
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(Among 207 patients with newly diagnosed autoimmune hepatitis treated with budesonide [6 or 9 mg daily] or 
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52 (1339): 41-2. PubMed PMID: 20508579.

(Concise review of the safety and efficacy of two combinations of corticosteroids and beta-2 agonists in chronic 
obstructive pulmonary disease; mentions that inhaled corticosteroids may be associated with an increased risk of 
pneumonia and oral candidiasis; no mention of ALT elevations or hepatotoxicity).
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(Concise review of the efficacy, adverse effects, drug interactions and costs of oral budesonide shortly after its 
approval for use in ulcerative colitis in the US does not mention liver related side effects).
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(Among 46 children with newly diagnosed autoimmune hepatitis treated with budesonide [6 or 9 mg daily] or 
prednisolone [40 mg daily initially]; complete response rates were similar in the two groups [16% vs 15%], 
although the decrease in serum ALT levels was faster with prednisolone; no mention of exacerbations or flares of 
hepatitis with treatment).
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1246-8. PubMed PMID: 23932214.

(Commentary on Woynarowsk et al. [2013] questioning the role of budesonide in pediatric autoimmune hepatitis, 
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Iborra M, Alvarez-Sotomayor D, Nos P. Long-term safety and efficacy of budesonide in the treatment of 
ulcerative colitis. Clin Exp Gastroenterol 2014; 7: 39-46. PubMed PMID: 24523594.

(Review of the efficacy and safety of oral budesonide in ulcerative colitis; does not mention serum enzyme elevations 
or hepatotoxicity).

Rubin DT, Sandborn WJ, Bosworth B, Zakko S, Gordon GL, Sale ME, Rolleri RL, et al. Budesonide foam has a 
favorable safety profile for inducing remission in mild-to-moderate ulcerative proctitis or proctosigmoiditis. 
Dig Dis Sci 2015; 60: 3408-17. PubMed PMID: 26386854.

(Summary of 5 clinical trials of budesonide rectal foam for ulcerative proctitis found that side effects were similar 
between budesonide and placebo therapy and there was no evidence of pituitary-adrenal suppression, indicating 
a low systemic exposure to corticosteroids).

Sherlock ME, MacDonald JK, Griffiths AM, Steinhart AH, Seow CH. Oral budesonide for induction of 
remission in ulcerative colitis. Cochrane Database Syst Rev 2015; (10): CD007698. PubMed PMID: 
26497719.

(Systematic review of the literature concluded that budesonide with or without mesalamine is superior to placebo in 
inducing remission in ulcerative colitis, and that it is less likely to cause adrenal suppression and side effects than 
adequate amounts of conventional corticosteroids).

Lichtenstein GR, Travis S, Danese S, D'Haens G, Moro L, Jones R, Huang M, et al. Budesonide MMX for the 
induction of remission of mild to moderate ulcerative colitis: a pooled safety analysis. J Crohns Colitis 2015; 
9: 738-46. PubMed PMID: 26094251.

(Among 835 patients with ulcerative colitis enrolled in 3 controlled trials of budesonide [9, 6 or 3 mg] or placebo 
daily for 8 weeks, serious adverse events were similar in all groups [2.0-2.7%] as were glucocorticoid related 
events).
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D'Haens G. Systematic review: second-generation vs. conventional corticosteroids for induction of remission in 
ulcerative colitis. Aliment Pharmacol Ther 2016; 44: 1018-1029. PubMed PMID: 27650488.

(In a systematic review of 21 studies of conventional corticosteroids vs those that target the site of inflammation of 
ulcerative colitis [small intestine and colon], budesonide and beclomethasone were judged to be superior to 
placebo and similar to conventional corticosteroids, but with “a more favorable safety and tolerability profile”).
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