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Agent Summary

Quick take: Human experience with use of budesonide in pregnancy has
been reassuring, and this medication has been recommended for the
treatment of asthma during pregnancy. Systemic glucocorticoids have
been associated with facial clefts in some studies.

Budesonide (Pulmicort, Rhinocort, Horacort) is a

glucocorticoid #1054 given by inhalation to control the symptoms of
asthma. Oral tablets or capsules of budesonide have been marketed as
Ortikos, Entocort, Tarpeyo, and Uceris. Budesonide and

formoterol #4360 combined in an aerosol have been marketed as
Breyna. A combination of budesonide, glycopyrrolate #1323, and
formoterol in an aerosol has been marketed as Breztri. Budesonide has
been used topically, nasally, orally, or rectally to treat allergic or
inflammatory diseases. The product labeling for Uceris indicated that
bioavailability is approximately 4-fold higher in patients with hepatic
impairment and 8-fold higher with ingestion of grapefruit juice (27). It
was suggested that bioavailability to patients with Crohn disease might
be higher due to increased intestinal absorption (28).

Experimental animal development

In rabbits, budesonide 0.29 nmol/kg/day caused abortion and lower
dose levels, down to 0.01 nmol/kg, caused fetal growth restriction and
skeletal delay (1). Budesonide increased lung maturity in premature
sheep and rabbits (25,30). Pregnant mice dosed intravenously with
radiolabeled budesonide or fluticasone #3419 transferred less of the
budesonide to the fetuses (32). When injected into the amnion of chick
embryos on day 4 or 5 of incubation, budesonide increased orofacial
clefts and gastroschisis (34).
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Human pregnancy reports

Among offspring of eight women treated with budesonide for up to six
months during pregnancy, there were no congenital anomalies or other
adverse effects (29). Four women with inflammatory bowel disease
received budesonide treatment during pregnancy (31). The infants were
born healthy, achieved developmental milestones at between 6 and 20
months of age, and received vaccines without complications. Six women
on budesonide throughout pregnancy gave birth to healthy infants, two
of whom were born preterm with intrauterine growth restriction (33). A
woman on budesonide for the first six months of gestation gave birth to
a normal infant who remained healthy at one year of age (35).

In a registry study with more than 10,000 exposed pregnancies,
budesonide was not associated with malformations including orofacial
clefts (2,6,21). There was no medication-associated change in
gestational age, birth weight, length, stillbirth, or multiple birth
associated with early pregnancy exposure to budesonide in almost 3000
pregnancies (3). Birth weight, length, and head circumference were not
different in offspring of 41 women with asthma, 14 of whom used
budesonide, and 20 women without asthma (18). The offspring of 96
pregnant women who used budesonide 400 mcg twice/day for allergic
symptoms had no adverse effects on development (24). An increase in
facial clefts was associated with some glucocorticoids, with risk
estimates generally in the 3-5 range (9-17).

There was an association between the receipt of a prescription for high-
dose inhaled corticosteroids during pregnancy and congenital
malformations in the offspring, adjusted odds ratio 1.66, 95%
confidence interval 1.02-2.68 (22). High dose corticosteroids included
beclomethasone, budesonide, fluticasone, flunisolide #1493, or
triamcinolone #1487 prescribed at a level equivalent to more than 1000
mg/dose of beclomethasone. This study lacked information for
individual agents, evaluation of individual malformations, ability to
adjust for severity of asthma, and ability to adjust for use of cigarettes,
ethanol, orillicit drugs. Children with a median age 6.1 years at time of
follow-up who were prenatally exposed to budesonide were more likely
to develop endocrine, metabolic, and nutritional disorders, hazard ratio
1.72, 95% CI 1.07-2.77 (23). Increased infection risk was reported among
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infants who were exposed to immunosuppressive agents in utero, RR
1.35, 95% Cl 1.24-1.46 (26). Although some infants in this study were
exposed to budesonide, the study did not evaluate results by individual
agent.

A 2000 position statement on the use of asthma medications during
pregnancy suggested that beclomethasone #1024 or budesonide were
the preferred choices when asthma therapy was initiated during
pregnancy (4). A 2005 review (5) and a 2006 meta-analysis on inhaled
corticosteroids (19) concluded that budesonide studies did not suggest
this agent was associated with increased congenital malformations or
other adverse fetal outcomes including preterm delivery, low birth
weight, or pregnancy-induced hypertension.

Lactation

Eight women using inhaled budesonide 200 or 400 mcg twice daily had
peak milk budesonide concentrations of 168 ng/L and 335 ng/L at the
200 mcg and 400 mcg doses, respectively. The mean milk/plasma ratio
was 0.46. Infant budesonide plasma concentration was less than the
limit of quantification. Infant exposure was estimated based on average
milk budesonide concentrations at 6.8 and 14.2 ng/kg daily for the 200
mcg and 400 mcg dosages or up to 0.3% of the weight-adjusted
maternal dosage, assuming 100% oral bioavailability (20). Reviewers and
an expert panel classified inhaled corticosteroids acceptable for use
during breastfeeding (7,8).

When taken by mouth, budesonide was only about 9% bioavailable in
healthy patients, and bioavailability in the infant was likely to be
similarly low for any budesonide that entered human milk. The Uceris
product labeling notes that, when mothers use rectal budesonide, the
infant exposure via nursing may be up to 4-fold higher than the infant
exposure when the mother uses inhaled budesonide (27). In three
infants of mothers using budesonide throughout pregnancy, no adverse
effects were observed on breastfeeding (33). It is not clear if budesonide
use continued during lactation.

Reproduction

According to the product labeling, no effect on fertility was observed in
rats at subcutaneous dose levels up to 80 mcg/kg (27). Offspring
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viability was decreased prenatally and postnatally during lactation at
dose levels of 20 mcg/kg and above. Maternal body weight gain was
decreased at these dose levels. No effects on fertility or maternal body
weight gain were observed at 5 mcg/kg.
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