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Clinic 2, Klinikum Leverkusen, Leverkusen, Germany; ¶Astra Draco AB, Lund, Sweden; **Gastroenterology Unit, Policlinico Mater Domini,
Catanzaro, Italy; ‡‡Department of Gastroenterology, Free University Hospital, Amsterdam, The Netherlands; §§Department of Gastroenterology,
Ospedale Nuovo Regina Margherita, Rome, Italy; and \\Department of Medicine, University of Leuven, Leuven, Belgium

Background & Aims: Prevention of postoperative recur-
rence after resection for Crohn’s disease (CD) would be
of great clinical benefit. The efficacy of oral budesonide
for prevention of endoscopic recurrence was evaluated
in patients undergoing resection for ileal or ileocecal
CD. Methods: Sixty-three patients received budes-
onide and 66 received placebo in a double-blind,
randomized trial with parallel groups. Ileocolonoscopy,
including biopsy, was performed after 3 and 12 months.
Indications for surgery were fibrostenosis (78 pa-
tients), disease activity (41), and other reasons (10).
Results: The frequency of endoscopic recurrence did
not differ between the groups at 3 and 12 months. In
patients with disease activity as indication for surgery,
the endoscopic recurrence rate at the anastomosis
was lower in the budesonide group at 3 months,
although not significantly (21% vs. 47%; P 5 0.11),
and at 12 months (32% vs. 65%; P 5 0.047). There
was no such difference with respect to fibrostenosis as
indication for surgery. No differences in adverse event
patterns were found between the two groups.
Conclusions: Oral budesonide, 6 mg daily, offered no
benefit in prevention of endoscopic recurrence after
surgery for ileal/ileocecal fibrostenotic CD but de-
creased the recurrence rate in patients who had
undergone surgery for disease activity.

Medical treatment in Crohn’s disease (CD) may have
three principally different purposes. First, medical

therapy can be used to induce remission in patients with
acute attacks. Second, it can be used for maintenance
when clinical remission has been achieved. Third, it can
be used to prevent recurrence of disease in disease-free
segments of the bowel after surgery.

Conventional steroids such as prednisolone,1,2 as well
as the new topically active, rapidly metabolized steroids
such as budesonide,3,4 have been shown to be effective for

treatment of acute attacks.5,6 Although studies with
budesonide have not shown any differences in relapse rate
at 12 months compared with placebo, they indicate a
potential role for this drug for prolongation of remission
after successful short-term treatment.7–9

The potential effects of steroids in prevention of
recurrence after surgery have not been studied.

The most common location for CD is the ileocecal
region.10–12 It has been shown that 50%–70% of budes-
onide controlled ileal release (CIR) is absorbed in the
ileum and ascending colon.13 Therefore, we believed it
was important to further investigate whether budesonide
CIR could prevent or delay an endoscopic recurrence in
patients in whom remission had been achieved by means
of surgical resection of the diseased ileal or ileocecal
segment. A secondary aim was to study the long-term
safety of budesonide.

Materials and Methods
The study was a parallel-group, double-blind, placebo-

controlled, multicenter study involving 13 centers in Belgium,
Denmark, France, Germany, Italy, the Netherlands, the United
Kingdom, and Sweden. The study was approved by the ethics
committee at each participating center.

Patients

Patients scheduled for resectional surgery for ileoco-
lonic CD who had given their informed consent at the
screening visit were eligible for the study. Patients who had a
septic complication, such as abscess or fistula, or who had
previously had more than 100 cm of the terminal ileum
resected were excluded.

Abbreviations used in this paper: CIR, controlled ileal release;
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IOIBD,
International Organization for the Study of Inflammatory Bowel Disease.
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The medical history, including indication for surgery, was
recorded, and a physical examination was performed at a
preoperative screening visit. At surgery the diagnosis was
verified, as defined by the criteria adopted by Lennard-Jones,14

by inspection and biopsy. An intraoperative endoscopy or
eversion for visual inspection of the neoterminal ileum was
performed at surgery to confirm that the distal neoterminal
ileum was disease-free. Biopsy specimens were taken for
histopathology.

Treatment Plan

The study treatment was initiated as soon as the patient
was fully recovered and could start eating solid food, but not
later than 2 weeks after surgery. Patients were then randomized
to treatment with either budesonide CIR, 6 mg/day (Entocort
capsules; Astra Draco AB, Lund, Sweden), or placebo. The
study drugs were given as single daily morning doses for 52
weeks. Follow-up visits were carried out after 4 weeks (63
days) and after 13, 26, 39, and 52 weeks of treatment (61
week).

Use of systemic glucocorticoids had to be discontinued
within 30 days of surgery. No other concurrent medication for
the treatment of CD, such as sulfasalazine, olsalazine, mesala-
mine, 4-aminosalicylic acid, metronidazole, immunosuppres-
sive agents, or tuberculostatic agents, was permitted during the
study. Antibiotics were allowed in the immediate postoperative
period but had to be discontinued before the study treatment
was started. Antidiarrheals, such as loperamide and other
opiates, were allowed. All other concomitant therapy was
recorded in the case report form.

Compliance with dosage instructions was checked by count-
ing unopened blisters at each clinic visit. Patients were
considered noncompliant if they consumed less than 80% of
the study medication during the entire study or if they
interrupted the study medication for more than 10 consecutive
days.

Patient Withdrawal

The patients were free to withdraw from the study at
any time without the need to give a reason. The investigator
was obliged to withdraw the patient (treatment failure) if the
patient’s condition deteriorated significantly so that additional
medical therapy for CD was deemed necessary or if the patient
was subject to a new resection. Patients could also be
withdrawn from the study by the investigator if a septic
complication occurred, if the patient became pregnant, or if the
patient could not be weaned from oral steroid therapy within
30 days of the surgery.

Outcome Measurement

The primary clinical assessment for determination of
drug efficacy was scoring of the mucosal inflammation at the
ileocolonic anastomosis and proximal to it, determined by
endoscopy. Endoscopy was carried out at surgery (optional) and
after 13 and 52 weeks of treatment or when the patient was
withdrawn from the study. Endoscopy during surgery could be

replaced by eversion and inspection of the neoterminal ileum.
Absence of macroscopically visible lesions adjacent to the
anastomosis was confirmed at surgery. The endoscopic scoring
system (0–3) of Rutgeerts et al.12 was used for evaluation of the
degree of mucosal inflammation at endoscopy (Table 1).

Recurrence was defined as an endoscopy score of 2 or higher.
A reference videotape showing the different grades of inflamma-
tion was made available to all investigators. At least 6 biopsy
specimens were taken at surgery and at ileocolonoscopy both
after 13 and after 52 weeks of treatment or when the patient
was withdrawn from the study.

The Crohn’s Disease Activity Index (CDAI) was calculated at
all postoperative visits.15 Each patient was provided with a
diary card that was to be filled in during the week before each
clinic visit and was used to collect data necessary for CDAI
calculation. The physician’s global evaluation of the patient’s
clinical status with regard to CD was also recorded at the
beginning of treatment and at all postoperative visits (Table 2).

Laboratory Assessments

Adrenal function was tested by a short adrenocortico-
tropic hormone (ACTH) stimulation test that was performed at
the start of treatment and after 13 and 52 weeks or when a
patient was withdrawn from the study. Adrenal function was
regarded as normal if the P-cortisol concentration before
stimulation was at least 150 nmol/L (normal baseline) and the
concentration after 30 or 60 minutes was at least 400 nmol/L,
the increase from baseline was at least 200 nmol/L, or both
(normal increase).

C-reactive protein (CRP) level, serum albumin level, oroso-
mucoid level, and erythrocyte sedimentation rate (ESR) were
analyzed at each clinic visit for assessment of inflammatory
activity. ESR determination was carried out at the local
hospital, whereas CRP, serum albumin, and orosomucoid levels
were analyzed by one central laboratory.

Statistical Considerations

Data entry and statistical analyses were performed by
the Department of Biostatistics and Data Management at Astra
Draco AB. Data were entered twice and checked for consis-
tency. The randomization code was not broken until each
patient’s file was complete and approved for statistical analysis
and adverse event evaluation.

Based on the results of Rutgeerts et al.12 it was assumed that
the endoscopic recurrence rate in the placebo group would be
70%. The sample size was based on expected recurrence rates.

Table 1. Endoscopic Scoring System

Grade 0 Normal distal ileum
Grade 1 Up to 5 small aphthous lesions
Grade 2 Six or more aphthous lesions with normal mucosa in

between or larger lesions with skip areas either at the
ileocolonic anastomosis or proximal to it

Grade 3 Diffuse aphthous ileitis with diffusely inflamed mucosa
Grade 4 Diffuse inflammation with larger ulcers, nodules, and/or

narrowing

Data from Rutgeerts et al.12
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With 50 patients per group, there was an 80% probability of a
significant difference in endoscopic recurrence rate if the
budesonide recurrence rate was 40%.

Based on the surgeon’s evaluation of the most dominating
symptom, patients were preclassified according to indication
for surgery. The primary efficacy variable was the endoscopic
recurrence rate. Primary analysis was based on recurrence rates
after 13 and 52 weeks. Secondary analyses included changes
from surgery to weeks 13 and 52 in endoscopy score and
changes in laboratory values from treatment initiation to weeks
4–52. Secondary analyses also included the influence on
recurrence rates of two particular prognostic factors: indication
for surgery and outcome of previous medical treatment.

Quantitative variables were analyzed by the Student t test,
Wilcoxon rank sum test, and two-way analysis of variance
(ANOVA). Qualitative variables were analyzed by x2 test. The
primary analysis was based on all patients treated, last value
extended (from 4 weeks on). The last-value extended principle
was not applied to the ACTH test data.

Results

Patients

Of 134 patients recruited (February 1992 through
August 1993), a total of 130 were randomized into the
study. One patient never took any study drug and was
omitted from all further analyses. Patient characteristics
and disease history are shown in Table 3. Twenty-one
(33%) of the patients on budesonide and 18 (27%) of
those on placebo were taking conventional steroids at the

time of surgery. The two groups were similar in terms of
characteristics and disease history.

Treatment Discontinuations

Of the 129 patients treated in the study, 41 (23 in
the budesonide group and 18 in the placebo group) were
withdrawn from or discontinued participation in the
study. The patients withdrawn and the reasons for
discontinuation are shown in Table 4. The most common
reason for patient withdrawal was treatment failure. The
frequency of treatment failure was 22% in the budesonide
group and 15% in the placebo group (NS). No treatment
failures were caused by inability to taper conventional
steroids.

Of the withdrawn patients in the budesonide group, 9
of 23 underwent endoscopy within a week of withdrawal;
7 of them had endoscopy scores of 2 or more. In the
placebo group, the corresponding numbers were 6 of 18
and 5.

Compliance

Three patients (on budesonide) were assessed as
noncompliant because less than 80% of the study
medication was taken.

Endoscopy Score and Recurrence Rate

After 13 and 52 weeks of treatment, the two
groups did not differ significantly with respect to
endoscopic recurrence rates or quantitative endoscopy
scores, either in the neoterminal ileum or at the anastomo-
sis. In the budesonide group, the recurrence rates as
assessed in the neoterminal ileum were 31% after 13
weeks and 52% after 52 weeks of treatment, compared
with 35% after 13 weeks and 58% after 52 weeks in the
placebo group. At anastomosis, the corresponding figures
were 32% and 44% in the budesonide group and 37%
and 48% in the placebo group (Figures 1 and 2).
Confidence intervals (95%) may be obtained by adding
614.

An increase in endoscopy score was found after 13
weeks of treatment with a mean of 1.04 in the budesonide
group and 1.11 in the placebo group. The corresponding

Table 2. Physician’s Global Evaluation of Patient’s
Clinical Status

Asymptomatic Symptoms not present
Mild Symptoms present but not bothersome
Moderate Symptoms bothersome
Severe Symptoms that interfere with normal activities
Incapacitating Symptoms that do not allow the patient to continue

with normal activities

Table 3. Demography and Disease History:
All-Patients-Treated Analysis

Budesonide, 6 mg
(n 5 63)

Placebo
(n 5 66)

Sex ratio (M/F) 35/28 27/39
Age (yr )a 34 (20–76) 36 (17–81)
Weight (kg )a 64 (38–96) 63 (39–83)
Previous resection (Y/N) 19/44 17/49
Time since resection (yr )a 9.0 (1–29) 9.2 (0–26)
Resected length (cm) visit 2a 29 (5–75) 32 (5–95)
Reason for resection

Obstruction 36 42
Disease activity 22 19
Complications 4 5
Other reasons 1 0

aMean (range).

Table 4. Treatment Discontinuations

Budesonide Placebo Total

Randomized 63 67 130
Treated 63 66a 129
Adverse events discontinuations 5 5 10
Treatment failure 14 10 24
Lost to follow-up 1 0 1
Other reasons 3 3 6
Completed study 40 48 88

aOne patient was randomized but never took any study drug.
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figures after 52 weeks of treatment were 1.59 and 1.76,
respectively (Figure 3). At anastomosis, similar results
were found (Figure 4).

Analyses were carried out according to the predefined
subgroups with regard to response to previous medical
treatment for CD and indication for surgery.

There were no differences based on response to previ-
ous medical treatment. In patients who underwent
resection for disease activity, however, the endoscopic
recurrence rate at anastomosis was significantly lower in
the budesonide group at 3 months (21% vs. 47%;
P 5 0.11) and at 12 months (32% vs. 65%; P 5 0.047).
The effect of resection was better for patients with
obstruction than for those with disease activity, irrespec-
tive of treatment.

There was a significant difference in endoscopy score in
the terminal ileum at 13 weeks based on indication for
surgery (obstruction or disease activity; P 5 0.043; two-
way ANOVA). The difference in mean score was 0.56 for

the budesonide and placebo groups (higher score for
disease activity). At anastomosis and at 52 weeks, there
was no significant difference in endoscopy scores for any
of the factors.

CDAI

The mean CDAI score after 4 weeks of treatment
was 119 in the budesonide group and 124 in the
placebo-treated group. After 52 weeks of treatment, the
corresponding figures were 114 and 116. No significant
difference in mean CDAI was observed at any time
during the treatment period. During the trial, 32% of
patients in the budesonide and 31% in the placebo group
had recurrence defined as CDAI . 200.

Physician’s Global Evaluation

The physician’s global evaluation score increased
(worsening) in both groups during the study. However,
no significant difference between the two groups was
found at any time.

Figure 3. Endoscopy score in the neoterminal ileum. d, Budesonide;
s, placebo.

Figure 4. Endoscopy score at anastomosis. d, Budesonide; s,
placebo.

Figure 1. Percentage (SEM) of patients with macroscopic recurrence
of inflammation in the neoterminal ileum. j, Budesonide; h, placebo.

Figure 2. Percentage (SEM) of patients with macroscopic recurrence
of inflammation at anastomosis. j, Budesonide; h, placebo.
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Clinical Chemistry and Hematology

Most of the laboratory values outside the reference
range were considered by the investigators to be related
to the underlying CD. All variables included in the
clinical chemistry panel were stable throughout the
study, with only minor differences between the two
treatment groups.

Inflammatory Indicators

Mean ESR values after 13 weeks of treatment had
decreased from 26.5 to 12.2 mm/h in the budesonide
group and from 26.6 to 18.3 mm/h in the placebo group
(P 5 0.033). After 52 weeks of treatment, the mean ESR
value was 13.3 mm/h in the budesonide group and 20.2
mm/h in the placebo group (P 5 0.017). Mean CRP
values after 52 weeks had decreased from 19.0 to 6.2
mg/L in the budesonide group and from 12.7 to 12.2
mg/L in the placebo group (P 5 0.018). Differences in
serum albumin and orosomucoid levels between groups
were small and not statistically significant.

Basal Plasma Cortisol Concentration

The mean basal plasma cortisol concentration was
332 nmol/L in the budesonide group and 335 nmol/L in
the placebo group. After 13 weeks of treatment, the mean
basal plasma cortisol level was significantly higher in the
placebo group (406 nmol/L) than in the budesonide
group (322 nmol/L; P 5 0.016). However, after 52
weeks, there was no statistically significant difference
between the groups (P 5 0.40).

ACTH Stimulation Test

At randomization, the mean cortisol concentra-
tion after ACTH stimulation (after 30 or 60 minutes,
highest value analyzed) was 713 nmol/L in the budes-
onide group and 719 nmol/L in the placebo group. After
13 and 52 weeks of treatment, the mean cortisol values
after stimulation were significantly higher in the placebo
group (785 and 792 nmol/L) than in the budesonide
group (560 and 620 nmol/L; P , 0.0001 and P 5 0.0013,
respectively).

The mean increase in plasma cortisol level after ACTH
stimulation before treatment was 385 nmol/L in the
budesonide group and 384 nmol/L in the placebo group.
After 13 and 52 weeks of treatment, the increase was
significantly higher in the placebo group (379 and 377
nmol/L) than in the budesonide group (238 and 242
nmol/L; P , 0.0001).

Seventy-seven percent of the patients in the budes-
onide group and 79% of those in the placebo group had
normal adrenal function at randomization. The propor-

tion of patients with normal adrenal function was
significantly higher in the placebo group after 13 weeks,
with 93% and 75% for placebo and budesonide, respec-
tively (P 5 0.0092), but not after 52 weeks (93% and
83%, respectively; P 5 0.16) of treatment.

Glucocorticosteroid-Associated
Side Effects

The frequency of reported glucocorticosteroid-
associated side effects was comparable in the two groups
(Table 5). Twenty-one patients (33%) who received
budesonide and 20 patients (30%) who received placebo
were reported to have one or several signs or symptoms.
Three patients in each group experienced these side
effects but only during the run-in period (before study
treatment was initiated).

Seventeen patients in the budesonide group and 18 in
the placebo group were reported to have one or two
different glucocorticosteroid-associated side effects. Three
to five different side effects were reported by 4 patients in
the budesonide group and 1 patient in the placebo group.
One patient in the placebo group was reported with more
than five different glucocorticosteroid-associated side
effects. The most common side effects reported in both
groups were acne (10 patients/group) and moon face (7
patients/group).

Adverse Events

One hundred twenty-nine patients were included
in the safety evaluation. Nineteen patients (10 in budes-
onide group and 9 in placebo group) experienced a total
of 23 adverse events that were classified as serious. The
serious events were related mainly to the recrudescence of
symptoms of CD. There were no differences in adverse
event patterns between the two groups. A total of 10
patients (5 in each group) discontinued participation in

Table 5. Number of Patients With
Glucocorticosteroid-Associated Side Effects

Symptom

Treatment

Run-in Budesonide Run-in Placebo

Moon face 5 7 8 7
Acne 7 10 5 10
Swollen ankles 1 1 0 1
Bruising easily 3 2 1 2
Hair growth

increase, general 2 2 1 1
Buffalo hump 1 0 1 1
Skin striae 1 0 2 1
Othera 1 3 1 2

aSymptoms considered by the investigator to be signs of possible
glucocorticosteroid-associated side effects included eczema, conjunc-
tivitis, nasal mucosa ulceration, muscle atrophy, paresthesia distal,
weight decrease, and vaginal fungal infection.
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the study because of adverse events. Three of these, 1 in
the placebo group and 2 in the budesonide group, were
considered serious. Adverse events were reported for 44
patients (70%) in the budesonide group and 51 patients
(77%) in the placebo group.

Discussion

Surgery for CD is most often performed because of
complications such as abscess, fistula, and bowel obstruc-
tion or because of lack of response to medical treatment.
However, disease recurrence is a major problem, and
approximately 50% of patients required repeat surgery
within 10 years.9 Endoscopic recurrence at the anastomo-
sis has been shown to occur in a high percentage within a
year after surgery.11,12

Over the past years, different drugs have been investi-
gated for recurrence prevention; no convincing results
have been reported. Four of six placebo-controlled trials
of the prophylactic effect of mesalamine compounds
failed to show any benefit.16–19 At 3 years, a benefit of
mesalamine was shown in the largest study.20 At 1 year,
however, no difference was observed in that study. In the
fourth study, severe recurrence was less common in the
mesalamine group.21 If the same criteria for recurrence as
in the present study (Rutgeerts score . 1) are used, there
is no difference between placebo and mesalamine. Thus,
mesalamine prophylaxis is still controversial.22 In a
recent report, Rutgeerts et al.23 showed that metronida-
zole decreased the endoscopic recurrence rate after 1 year.
However, the clinical recurrence rate after 2 years was not
significant.

The present study shows results similar to those of
other studies12 indicating that glucocorticosteroids do
not prevent recurrence in CD after surgery. Thus, gluco-
corticosteroid treatment may be initiated when a clinical
recurrence or relapse occurs.

In the present study, the recurrence rate in the
placebo-treated group after 1 year was 48% at the
anastomosis and 58% in the neoterminal ileum, which is
lower than that found in other studies, in which recur-
rence rates have been more than 70%.11,12 Selection of
patients in this study may differ from that in other
studies, in which indications for surgery are not always
stated. Other factors that make comparisons difficult are
differences in the location, extent, and activity of disease
before surgery and differences in definitions of recurrence.
Therefore, comparison with other studies may be difficult
or even inappropriate.

This study indicates that budesonide may be more
effective than placebo in prevention of recurrence in
patients who undergo resection for disease activity. A

significant prolongation of remission after medically
induced remission has been observed in two studies with
budesonide.7,8 We would argue that an increase in time to
relapse from 154 to 263 days (P 5 0.005), as in the
recent study by Feagan et al.,9 is of clinical importance.
On the other hand, it would seem that patients with
obstructive CD receive no benefit from postoperative
glucocorticosteroid treatment.

Systemically active steroids are frequently used in the
treatment of inflammatory bowel disease. However, they
are commonly associated with many side effects. In this
study, the proportion of patients with glucocorticosteroid-
associated side effects in the budesonide group was
comparable to that in the placebo group. The most
common side effects were acne (10 patients/group) and
moon face (7 patients/group).

More than 90% of patients had normal mean baseline
cortisol values after 52 weeks of treatment with budes-
onide. Furthermore, there was no significant difference
between the groups with regard to proportion of patients
with normal adrenal function after an ACTH stimulation
test at the end of the treatment period. However, mean
post-ACTH cortisol values and mean increase in cortisol
values after ACTH stimulation were significantly higher
in placebo-treated patients than in budesonide-treated
patients. This finding indicates that budesonide is a
reasonably safe drug that may be preferable to systemi-
cally acting steroids.

The length of this study (1 year) may seem short in
light of the results obtained, and it is possible that a
longer study would have yielded different results. How-
ever, the attrition ratio in this type of study is inherently
high, and to end up with meaningful numbers, several
hundred patients would have to be randomized.

In summary, in the total patient population participat-
ing in the study, budesonide was not found to be
efficacious compared with placebo. Budesonide, 6 mg
daily, may be more effective than placebo in prevention of
postoperative endoscopic recurrence in patients with high
disease activity as a primary indication for surgery.
Budesonide, 6 mg daily, was generally well tolerated
during long-term use for up to 1 year.
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