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Table 1. Key PK parameters for plasma budesonide after a single 
oral dose of BOS 2.0 mg under fasting and fed conditions in 
healthy adults.

PK parameter Fasting 
conditions 
(n = 20)a

Fed 
conditions 
(n = 20)b

Cmax, pg/mL

Geometric mean (geometric CV%) 692.9 (54.4) 604.1 (46.6)

Geometric LS mean ratio, % (90% CI)c 87.18 (74.80, 101.61)

AUClast, pg·h/mL

Geometric mean (geometric CV%) 2811 (57.5) 3529 (52.1)

Geometric LS mean ratio, % (90% CI)c 125.54 (113.85, 138.41)

AUC∞, pg·h/mL

Geometric mean (geometric CV%) 3075 (57.0) 3892 (47.1)

Geometric LS mean ratio, % (90% CI)c 126.56 (116.60, 137.36)

AUC0–12, pg·h/mL

Geometric mean (geometric CV%) 2728 (53.0) 3208 (42.2)

tlag, h

Median (min, max) 0.33 (0.26, 0.56) 0.31 (0.25, 0.53)

Median difference (90% CI)d 0.003 (−0.041, 0.049)

tmax, h

Median (min, max) 1.29 (0.55, 2.57) 2.52 (1.01, 6.03)

Median difference (90% CI)d 0.884 (0.472, 1.285)

AUCextrap%, %

Arithmetic mean (SD) 8.455 (4.734) 9.006 (7.272)

t1/2z, h

Arithmetic mean (SD) 4.457 (1.435) 4.933 (1.388)

CL/F, L/h

Arithmetic mean (SD) 744.2 (406.0) 565.8 (262.0)

Vz/F, L

Arithmetic mean (SD) 4358 (2155) 3686 (1175)
aFasting participants were those who received BOS 2.0 mg under fasting conditions in either treatment period 1 or 2 of the study.
bFed participants were those who received BOS 2.0 mg under fed conditions in either treatment period 1 or 2 of the study.
cGeometric LS means were calculated by exponentiating the LS means derived from the linear mixed-effects model. 
Geometric LS mean ratios were calculated as: 100*LS mean for fed conditions/LS mean for fasting conditions. 
dMedian differences (fasting vs fed conditions) and 90% CIs were estimated using the Hodges–Lehmann method and 
Walsh averages.
AUC, area under the concentration–time curve; AUC∞, AUC from 0 hours to infinity; AUC0–12, AUC from 0 to 12 hours; 
AUCextrap%, AUC from the last quantifiable concentration to infinity; AUClast, AUC from 0 hours to the time of the last quantifiable 
concentration; BOS, budesonide oral suspension; CI, confidence interval; CL/F, apparent clearance after extravascular 
administration; Cmax, maximum observed concentration; CV%, percentage coefficient of variation; h, hours; LS, least-squares; 
PK, pharmacokinetic; SD, standard deviation; t1/2z, terminal disposition phase half-life; tlag, lag time to the first quantifiable 
concentration; tmax, time to Cmax; Vz/F, apparent volume of distribution during the terminal disposition phase after extravascular 
administration. 
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Introduction
•	 Eosinophilic esophagitis (EoE) is a chronic, immune-mediated disease 

characterized by esophageal dysfunction and eosinophilic inflammation of 
the esophageal mucosa.1,2 

•	 Eohilia™ (budesonide oral suspension [BOS]) 2.0 mg twice daily is a 
swallowed corticosteroid approved by the US Food and Drug Administration 
(FDA) for 12-week use in patients aged 11 years and older with EoE.3

•	 Pharmacokinetic (PK) data for BOS (various formulations) have been 
reported from several studies: a phase 1 study in healthy adults; a phase 2 
dose-ranging study in pediatric and adolescent patients with EoE; and a 
population PK analysis in healthy adults and in pediatric and adult patients 
with EoE.4–6

•	 Several food effect studies have reported differences in PK parameters 
for budesonide formulations when administered under fasting or fed 
conditions in both adult patients with inflammatory bowel disease and in 
healthy volunteers; however, these differences were not considered to be 
clinically meaningful.7–10

•	 Until now, the impact of food intake on the bioavailability of budesonide has 
not been formally investigated for the US FDA-approved BOS formulation.3

Aim
•	 To evaluate the relative bioavailability of budesonide following a single oral 

dose of BOS 2.0 mg administered under fasting and fed conditions in healthy 
adult volunteers.

Methods 
•	 This was an open-label, randomized, two-period, two-sequence, two-way 

crossover, phase 1 study in healthy adults aged 19–55 years with a body 
mass index of 18–32 kg/m2 (TAK-721-1003 [NCT06268301]; Figure 1).11

•	 Participants were randomly assigned to receive a single dose of BOS 2.0 mg 
under fasting or fed conditions (treatment period 1), with a washout period 
of at least 48 hours before crossover to the alternative conditions (treatment 
period 2).

	— Under fasting conditions, participants fasted overnight for at least 
10 hours and up to at least 4 hours after dosing.

	— Under fed conditions, participants fasted overnight for at least 10 hours 
until 30 minutes pre-dose, when they were given a high-fat/high-calorie 
meal that was consumed within 30 minutes. Participants then fasted for at 
least 4 hours after dosing.

•	 Plasma samples for PK analysis were collected before dosing and up to 
24 hours after dosing in both treatment periods. 

•	 PK parameters were calculated from plasma budesonide concentration–time 
profiles by noncompartmental analysis.

•	 For the primary endpoints, the following parameters were examined: 
maximum observed concentration (Cmax); area under the concentration–time 
curve (AUC) from 0 hours to the time of the last quantifiable concentration 
(AUClast); and AUC from 0 hours to infinity (AUC∞). 

•	 PK parameters assessed as secondary endpoints were: AUC from 
0 to 12 hours (AUC0–12); lag time to the first quantifiable concentration (tlag); 
time to Cmax (tmax); AUC from the last quantifiable concentration to infinity 
(AUCextrap%); terminal disposition phase half-life (t1/2z); apparent clearance 
after extravascular administration (CL/F); and apparent volume of 
distribution during the terminal disposition phase after extravascular 
administration (Vz/F).

•	 Safety endpoints included the incidence, severity and causality of 
treatment-emergent adverse events (TEAEs).

Results

Participant demographics and clinical characteristics
•	 In total, 20 participants entered and completed the study, the majority of 

whom were female (60%), White (55%) and not Hispanic or Latino (85%). 
•	 Participants had a mean (standard deviation [SD]) age of 35.7 (10.0) years 

and a mean (SD) body mass index of 27.6 (2.7) kg/m2. 

PK parameters
•	 Plasma budesonide concentration–time profiles following a single dose of 

BOS 2.0 mg under fasting and fed conditions are shown in Figure 2; key 
plasma budesonide PK parameters are shown in Table 1. 

•	 When compared with participants who received BOS 2.0 mg under fasting 
conditions, those who received BOS 2.0 mg under fed conditions had:

	— ~13% lower geometric mean Cmax (604.1 pg/mL vs 692.9 pg/mL)
	— ~26% and ~27% higher geometric mean AUClast and AUC∞ (3529 pg·h/mL 
vs 2811 pg·h/mL and 3892 pg·h/mL vs 3075 pg·h/mL, respectively) 

	— ~1 hour longer median tmax (2.52 h vs 1.29 h; p < 0.001).
•	 Geometric mean AUC0–12 was higher under fed conditions than under fasting 

conditions (3208 pg·h/mL vs 2728 pg·h/mL); however, arithmetic mean 
CL/F and Vz/F were lower (565.8 L/h vs 744.2 L/h and 3686 L vs 4358 L, 
respectively).

Safety and tolerability
•	 All TEAEs were mild or moderate in severity; there were no deaths, serious 

TEAEs or TEAEs leading to study discontinuation or withdrawal.

Pre-dose food does 
not have a clinically 
meaningful effect on 
systemic exposure 
to budesonide oral 

suspension (BOS) 2.0 mg 
in healthy adults. However, 
patients should not eat or 
drink for 30 minutes after 

taking BOS.

Conclusions

•	 The results suggest that despite slight differences in budesonide 

PK parameters between fasting and fed conditions, a clinically 

meaningful effect of pre-dose food on systemic exposure to 

budesonide (US FDA-approved BOS formulation)3 is not expected. 

•	 This study provides key information for patients with EoE, 

demonstrating that a single dose of BOS 2.0 mg can be taken 

without dietary restrictions before dosing. As per the prescribing 

information, patients should wait at least 30 minutes before 

eating or drinking after taking BOS.3

Figure 1. Study design.

Figure 2. Arithmetic mean plasma budesonide concentrations 
over time after a single oral dose of BOS 2.0 mg under fasting 
and fed conditions in healthy adults on linear (A) and semi-logarithmic 
(B) scales.

aOn the first day of each treatment period, participants received a single oral dose of BOS 2.0 mg under fasting or fed 
conditions, according to the randomization schedule. bPK sampling was carried out before dosing and up to 24 hours after 
dosing in both treatment periods. cAll participants who received BOS returned to the study site approximately 3 days after the 
last dose of BOS for follow-up procedures and to determine if any adverse events had occurred since the last study visit.
BOS, budesonide oral suspension; h, hours; PK, pharmacokinetic.
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BOS, budesonide oral suspension; h, hours.


