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Abstract 
Introduction: Budesonide MMX® is approved for induction of remission in mild-to-moderate active ulcerative colitis (UC) in 

adults in whom 5-ASA is not sufficient. There is a lack of data on its effectiveness and safety in clinical practice.
Material and methods: The CORE Practice study was a multi-centre prospective, observational study of mild-to-moderate 

UC-patients treated with Budesonide MMX® 9 mg for up to 8 weeks (induction). Enrolled patients had previously been prescribed 
Budesonide MMX® 9 mg in accordance with the SmPC within a 5-day time window. The primary endpoint was the percentage of 
patients achieving a decrease ≥ 3 points in the UCDAI clinical sub-score at the end of the induction treatment. Other endpoints 
were clinical remission (decrease ≤ 1 in UCDAI clinical sub-score), resolution of symptoms, change in Short Inflammatory Bowel 
Disease Questionnaire (SIBD-Q) score, treatment satisfaction, and tolerability. This report presents results from the Polish study 
sites.

Results: The data from a Polish subgroup of 181 patients with mild-to-moderate UC were analysed. Clinical improvement 
≥ 3 points in the UCDAI at the end of treatment induction was achieved in 63.8% patients. Clinical remission was observed in 
55.9% of patients at the end of the induction treatment. Full resolution of symptoms (rectal bleeding = 0 and stool frequency 
= 0) at the end of the Budesonide MMX® treatment was achieved in 52.5% of patients. Significant improvement in quality of 
life was seen in mean SIBD-Q total score from 40 points at baseline to 56 points at last assessment (p < 0.001). A treatment 
satisfaction score of more than 8 out of 10 was observed in 72.9% of patients. One patient discontinued Budesonide MMX® due 
to an adverse event that was related to the study drug, which counted for less than 1% of patients. 

Conclusions: The data from the Polish subgroup of the real-life study CORE Practice confirms the clinical efficacy of 
Budesonide MMX® 9 mg in the majority of patients with active mild-to-moderate UC. Budesonide MMX® was safe and well 
tolerated. The therapy was satisfactory for patients and showed a beneficial effect on the patients’ quality of life.

Introduction 
Ulcerative colitis (UC) is a chronic inflammatory bow-

el disease (IBD). The disease is characterized by unpre-
dictable periods of remissions and exacerbations, during 
which the physical and mental well-being of the patient 

can be significantly impaired. Symptoms of active dis-
ease are rectal bleeding, diarrhoea, and rectal urgency. 
These symptoms reflect disease activity and the extent 
of inflammation in the colon. The goal of UC treatment 
is to achieve clinical remission without the need for the 
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use of glucocorticosteroids, which remain the primary 
class of drugs to induce remission at various stages of 
treatment [1]. To reduce the risk of adverse events during 
the use of systemic corticosteroids, budesonide MMX® 

has been introduced into the therapy of UC. Budesonide 
is a low bioavailability steroid, and the MMX® technolo-
gy allows for continuous release of the active molecule 
along the colon [2]. In the CORE I and CORE II trials, the 
clinical and endoscopic remission of budesonide MMX® 

9 mg in mild-to-moderate UC was proven. The incidence 
of adverse events in the budesonide MMX® group was 
comparable to that in the placebo group [3, 4]. In a sim-
ilar population of patients within the CONTRIBUTE trial, 
budesonide MMX® was used in the add-on therapy to 
5-ASA formulations and showed higher clinical and en-
doscopic remission compared to the placebo group [5]. 
Currently budesonide MMX® is registered for induction 
of remission in adult patients with mild-to-moderate 
UC, where 5-aminosalicylic acid (5-ASA) treatment is not 
sufficient [6]. Randomised clinical trials require strict ad-
herence to a study protocol.

Aim
It is therefore important to investigate the effective-

ness and safety of budesonide MMX for the treatment 
of active mild-to-moderate UC in a real-life setting [7]. 

Material and methods
This report presents the results of Polish patients 

who took part in a multi-centre, international, observa-
tional study: CORE Practice. The study was registered on 
www.clinicaltrials.gov (https://clinicaltrials.gov/, identi-
fier NCT02586259). The relevant Ethics Committee ap-
proved the study according to EU and Polish regulations. 
The included patients were over 18 years old, recruited 
in outpatient care. Current flares of mild-to-moderate 
UC were treated to induce remission with budesonide 
MMX® 9 mg when 5-ASA treatment was not sufficient. 
The patient received full information about participa-
tion in the study, and once they understood its princi-
ples, they signed an informed consent form to partic-
ipate in the study. The criteria for exclusion from the 
study were severe UC, treatment of current flare with 
antibiotics and/or steroids, history of total or sub-total 
colectomy, hypersensitivity to the active substance, and 
current participation in an interventional trial. Reporting 
of adverse events (AE) was carried out in accordance 
with the legal regulations in Poland with the CIOMS 
form availability [8].

The duration of the study was 8 weeks. Data from 
observations were collected during 2 visits. The medical 
history data included gender, age, smoking, extension of 
colon inflammation, and intolerance to 5-ASA or steroids. 

UC medical history data in the last 12 months included 
the number of UC flares, induction cycles of oral 5-ASA, 
use of rectal/oral steroids, and the occurrence of adverse 
events associated with steroids. Clinical response, quali-
ty of life, and satisfaction with treatment were evaluated 
during the 2nd visit. The clinical response to the therapy 
was assessed using clinical sub-score of the Ulcerative 
Colitis Disease Activity Index (UCDAI) (rectal bleeding-RF, 
stool frequency-SF, physician global assessment-PGA) [9]. 
The Short Inflammatory Bowel Disease Questionnaire 
(SIBDQ) was used to evaluate the quality of life. This ques-
tionnaire consists of 10 questions concerning the symp-
toms of illness, and the social and emotional sphere of the 
UC patient [10]. To assess satisfaction with the treatment 
a 10-point visual analogue scale (VAS) was used [11]. 

The data of the whole group were analysed and 
compared between 3 cohorts of patients as follows: 
– �Budesonide MMX® added to the 5-ASA drug 14 days 

or more after increase/optimization of 5-ASA dose 
for treatment of current flare or without 5-ASA dose 
modification (cohort 1);

– �Budesonide MMX® added to the 5-ASA drug within  
14 days since increase/optimization of 5-ASA dose for 
treatment of current flare (cohort 2);

– �Budesonide MMX® used in monotherapy for treatment 
of current flare (cohort 3).

Statistical analysis
In the Polish sub-group of the study, 181 patients 

were recruited, and 177 of them completed the study. 
Based on that, the analysis per protocol of 177 patients 
was performed. The main outcome for assessment was 
the clinical improvement described as the percentage 
of patients with a change in the UCDAI clinical sub-
score ≥ 3 points. The analysis also covered the percent-
age of patients with partial resolution of symptoms  
SF = 0 or RB = 0. The clinical remission was defined as 
UCDAI clinical sub-score ≤ 1 point and full resolution 
of symptoms as SF = 0 and RB = 0. The analysis of 
the clinical response was performed by comparing the 
results of descriptive statistics for the difference in out-
come at the baseline and at the end of treatment. The 
patient’s quality of life was assessed according to the 
SIBDQ, comparing the results at the baseline and at the 
end. Satisfaction with treatment by VAS was evaluated 
at the end of treatment. The scale of clinical response 
and the impact on the quality of life of patients were 
compared in the whole group and in individual cohorts 
of patients. Descriptive statistics for category variables 
are presented as numbers and percentages, and for nu-
merical variables as averages with standard deviation 
or median with quartiles. Comparisons of changes in 
the examined parameters of clinical evaluation and 

https://clinicaltrials.gov/
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quality of life were made using Wilcoxon’s paired test. 
Comparisons between cohorts were carried out using c2 
tests for category variables and Kruskal-Wallis tests for 
continuous and orderly variables. The calculations were 
carried out using the statistical program R 3.4.0 (R Core 
Team [2017]. R: A language and environment for statis-
tical computing. R Foundation for Statistical Computing, 
Vienna, Austria. URL https://www.R-project.org/).

Results
Study population 
In the study population of 181 patients, women con-

stituted 45.9%. The average age for the whole group 
was 39.9 years, and among them 2.8% were identified 
as smokers. In terms of the extension of inflammation, 
55.8% of patients had left-sided colitis. In the whole 
group intolerance to 5-ASA and steroids was found 
equally in 3.9% of patients. There were no significant 
statistical differences between the cohorts. Baseline 
characteristics are summarized in Table I. 

In the past, during the last induction treatment, 
among 75 patients on oral steroid therapy, 25 of them 
reported adverse reactions to steroids. It occurred in 
33.3% of patients in this group and in 13.8% of the 
entire study population. The most frequently reported 

symptoms were mood swings, sleep changes, moon 
face, and fluid retention. These symptoms occurred in 
17 patients. Due to the low number of individual events, 
the statistical significance of differences between co-
horts was not tested. 

�Clinical response in the whole study 
population
At the end of budesonide MMX® treatment at the 2nd 

visit (W2), 99 patients reported normal stool frequency 
(SF) = 0 (55.9%), whereas no rectal bleeding (RB) = 0 
was reported by 133 (75.1%) patients. The changes in 
the percentage of patients with improved SF or RB were 
statistically significant (p < 0.001) (Figures 1 and 2). 

Clinical improvement in the UCDAI clinical sub-score 
≥ 3 points was reported in 113 (63.8%) patients. The 
clinical remission defined as UCDAI clinical sub-score  
≤ 1 point was observed in 99 (55.9%) patients. Full res-
olution of symptoms SF = 0 and RB = 0 was reported in 
93 (52.5%) patients. The differences in each category 
were statistically significant (p < 0.001) (Table II).

Clinical response in cohorts 
The highest percentage of patients with SF = 0 

or RB = 0 points was in the 2nd cohort, at 59.3% and 

Table I. Baseline characteristics of the study population n (%)

Parameter Total Cohort 1 Cohort 2 Cohort 3 P-value

Females 181 83 (45.9) 131 59 (45.0) 27 16 (59.3) 23 8 (34.8) 0.210

Males 98 (54.1) 72 (55.0) 11 (40.7) 15 (65.2)

Age [years] median 39.9 40 41.6 37.4 0.417

Smoking status:

In the past  181 20 (11) 131 17 (13.0) 27 1 (3.7) 23 2 (8.7) 0.303

Non 156 (86.2) 111 (84.7) 24 (88.9) 21 (91.3)

Current 5 (2.8) 3 (2.3) 2 (7.4) 0 (0.0)

Extension of UC:

Left-sided colitis 181 101 (55.8) 131 74 (56.5) 27 13 (48.1) 23 14 (60.8) 0.65

Pancolitis 49 (27.1) 40 (30.5) 8 (29.6) 1 (4.3)

Proctitis 9 (5) 3 (2.3) 0 (0.0) 6 (26.1)

Proctosigmoiditis 22 (12.2) 14 (10.7) 6 (22.2) 2 (8.7)

5-ASA intolerance:

No 181 169 (93.4) 131 122 (93.1) 27 27 (100.0) 23 20 (87.0) 0.263

Unknown 5 (2.8) 3 (2.3) 0 (0.0) 2 (8.7)

Yes 7 (3.9) 6 (4.6) 0 (0.0) 1 (4.3)

Steroids intolerance:

No 181 163 (90.1) 131 116 (88.5) 27 26 (96.3) 23 21 (91.3) 0.503

Unknown 11 (6.1) 8 (6.1) 1 (3.7) 2 (8.7)

Yes 7 (3.9) 7 (5.3) 0 (0.0) 0 (0.0)

https://www.R-project.org/
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77.8%, respectively. There were no statistically signifi-
cant differences between the cohorts in that category 
(Table III). 

The clinical improvement, clinical remission, and full 
resolution of symptoms in the highest percentage of 
patients was recorded in cohort 2 and was, respective-
ly, 74.1%, 70.4%, and 55.6%. No statistical differences 
between cohorts were observed (Table IV).

�Quality of life and satisfaction with 
treatment in the whole study population 
The quality of life was assessed by the SIBDQ. In the 

whole study population, the quality of life was improved 
after the treatment. The outcome from the SIBDQ score 

increased from 40 to 56 points on average. The change 
was statistically significant (p < 0.001). Satisfaction with 
the treatment was assessed by 10-point VAS. At the 
end of induction therapy with the budesonide MMX® 

the mean value in the VAS for the whole study popu-
lation was 7.79 ±2.89. Satisfaction with the treatment 
at the 10-point level was rated by 74 (41.8) patients. In 
total, 129 (72.9%) patients assessed satisfaction with 
treatment at ≥ 8 points. 

�Quality of life and satisfaction with 
treatment in the cohorts
In each of the analysed cohorts there was a statis-

tically significant change in the SIBDQ score between 

Figure 1. Stool frequency (SF) changes in the 
study population between visits: 1st (W1) and 
2nd (W2) 

Figure 2. Rectal bleeding (RB) changes in the 
study population between visits: 1st (W1) and 
2nd (W2)

60

50

40

30

20

10

0

80

70

60

50

40

30

20

10

0
1.7

9.4

55.9 75.1

24.4
37.2

30.5

14.7

37.8 52.8

7.9 9.0
5.6

1.1

36.1

0.6

Pa
ti

en
ts

 (
%

)

Pa
ti

en
ts

 (
%

)

	 0	 1	 2	 3
Score for SF according to UCDAI

 W1         W2

	 0	 1	 2	 3
Score for RB according to UCDAI

 W1         W2

Table II. Clinical response in the whole study population  

Variable Patients, n (%) P-value

Clinical improvement (decrease of UCDAI clinical sub-score ≥ 3 point) 113 (63.8) < 0.001

Clinical remission (UCDAI clinical sub-score ≤ 1 point) 99 (55.9) < 0.001

Full resolution of symptoms (SF = 0 + RB = 0) 93 (52.5) < 0.001

Table III. Changes in scores for SF and RB between visits: 1st (W1) and 2nd (W2) 

Variable
 

Cohort 1 
n = 128

Cohort 2
n = 27

Cohort 3
n = 22

P-value

W1 (%) W2 (%) W1 (%) W2 (%) W1 (%) W2 (%)

Stool frequency (SF) 0 1.5 53.9 0 59.3 4.3 63.6 0.49

1 20.8 30.5 33.3 29.6 34.8 31.8

2 36.2 9.4 37 3.7 47.8 4.5

3 41.5 6.2 29.6 7.4 13 0

Rectal bleeding (RB) 0 10.8 75 3.7 77.8 8.7 72.7 0.92

1 35.4 12.5 40.7 14.8 43.5 27.3

2 53.1 10.9 55.6 7.4 47.8 0

3 0.8 1.6 0 0 0 0
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the 1st and 2nd visit. There was no statistically significant 
difference between the cohorts in the change of SIBDQ 
score between the 1st and 2nd visit. In the evaluation 
of the treatment satisfaction by VAS scoring, the high-
est percentage of patients who evaluated budesonide 
MMX® treatment at 10 points was recorded in cohort 2. 
In all cohorts the percentage values were comparable, 
and therefore the statistical significance of differences 
between cohorts was not tested. 

Safety 
In 4 patients, the observation was not completed 

according to the protocol. Three of them did not attend 
the 2nd visit due to unknown reasons. The 4th patient 
was reported with an adverse event, which resulted 
in discontinuation of therapy and exclusion from the 
study. The event was reported by the investigator in ac-
cordance with the Polish legal system. 

Discussion
Currently, budesonide MMX® is approved for 

the induction of remission in adult patients with 
mild-to-moderate UC in whom 5-ASA treatment is not 
sufficient [6]. Based on registration trials (CORE I and II), 
the efficacy of budesonide MMX® in monotherapy was 
proven. In a phase IIIB trial (CONTRIBUTE) the efficacy 
of budesonide MMX® was demonstrated in add-on ther-
apy to 5-ASA. This subgroup study assessed the results 
of the 181 Polish patients participating in the European 
clinical trial CORE Practice: 177 patients were analysed 
per protocol. The clinical efficacy, quality of life, and sat-
isfaction with the therapy were evaluated. 

After 8 weeks of treatment with budesonide MMX®, 
63.8% of patients achieved clinical improvement in 
the UCDAI clinical sub-score ≥ 3. In the pooled analy-
sis of CORE I and II studies, the percentage of patients 
with improvement ≥ 3 points was 37.5% [12] and in 
the CONTRIBUTE trial 47% [5]. In the Polish population, 
the reduction by 3 or more points concerned only the 
clinical part of the UCDAI scale, so it is not possible to 
directly compare these results. However, in the Polish 
population of the CORE Practice and in the CONTRIBUTE  
trial, the percentage of patients with improvement in 
the UCDAI clinical sub-score ≥ 3 points were higher 

than in the CORE I and II trials. Budesonide MMX® was 
used as monotherapy in both CORE I and II whereas in 
CONTRIBUTE and CORE Practice it was used as add-on 
therapy to 5-ASA.  

In this study, clinical remission was defined as  
UCDAI clinical sub-score ≤ 1 point. In the whole study 
population, the percentage of patients with clinical re-
mission was 55.9%. In the CORE I and II studies, the 
primary endpoint was also ≤ 1 but on the total UCDAI 
scale. In a pooled analysis of these studies, the per-
centage of patients with UCDAI ≤ 1 was 17.7% [12]. 
In the CONTRIBUTE study, 13% of patients achieved 
clinical and endoscopic remission defined the same as 
in the studies (CORE I and II). In 2019, the results of 
a retrospective study evaluating the use of budesonide 
MMX® in add-on therapy in mild-to-moderate UC were 
published by Maconi et al. [13]. In this study 50% of 
patients achieved clinical remission defined as Mayo 
clinical sub-score ≤ 1 point. The results from that study 
and CORE Practice, which evaluated daily clinical prac-
tice, are therefore similar. 

Full resolution of symptoms (SF = 0 and RB = 0 
points) occurred in 52.5% of patients in the whole 
study population. In the pooled analysis of CORE I and II  
studies this percentage was 26.3% [12], and in the 
CONTRIBUTE study it was 24.3% [5]. In individual co-
horts of the Polish population, the percentage of pa-
tients with full resolution of symptoms was 51.6%, 
55.6%, and 54.5% for cohorts 1, 2, and 3, respectively. 
These results were comparable regardless of whether 
budesonide MMX® was used in add-on therapy (cohort 
1 and 2) or in monotherapy (cohort 3). According to the 
ECCO guidelines, stool frequency and rectal bleeding are 
highly appropriate measures of the therapy evaluation 
[14, 15].

When evaluating the outcome of Polish patients in 
the CORE Practice study, it is important to consider their 
characteristics relative to patients in the CONTRIBUTE  
trial. The percentage of patients with mild disease 
was higher than in the CONTRIBUTE trial: respectively, 
57.8% vs. 18.3% [5]. This is similar to the Maconi pub-
lication from 2019, in which clinical remission of 78% 
of patients was observed among those with mild UC 
[13]. In the Polish population of the CORE Practice study, 

Table IV. Clinical response in cohorts 

Variable Cohort 1 
N = 128

n (%)

Cohort 2 
N = 27
n (%)

Cohort 3
N = 22
n (%)

P-value

Clinical improvement (decrease of UCDAI clinical sub-score ≥ 3) 81 (63.3) 20 (74.1) 12 (54.5) 0.485

Clinical remission (UCDAI clinical sub-score ≤ 1 point) 57 (55.5) 19 (70.4) 9 (40.9) 0.112

Full resolution of symptoms (SF = 0 + RB = 0) 66 (51.6) 15 (55.6) 12 (54.5) 0.912
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most patients had left-sided colitis (55.8%), while in the 
CONTRIBUTE study this percentage was 36.5% [5]. In 
the Maconi group, the highest percentage of patients 
with clinical remission (75%) was among those with 
left-sided colitis or proctitis.

Patient’s quality of life in the Core Practice study 
was assessed by the SIBDQ. The increase of points be-
tween the 1st (W1) and the 2nd visit (W2) reflects the 
improvement in the quality of life. The average SIBDQ 
score in the whole population study at baseline was  
40 points, and it was 56 points at the end of budesonide 
MMX® treatment. Patients are assumed to respond 
positively to treatment in terms of quality of life when 
a change in SIBDQ value is obtained from less than  
49 points to more than 51 points [16].

The patients’ satisfaction with the therapy was as-
sessed by visual analogue scale (VAS) at the end of the 
8th week of budesonide MMX® treatment. A score of 1 
means that the current treatment is completely unsat-
isfactory, and a score of 10 means full satisfaction with 
the treatment. In the observed study population, the 
average VAS score was 7.8 points, and over 40% of pa-
tients assessed their satisfaction at 10 points.

The adverse events in the Polish sub-group of the 
CORE Practice study occurred in a single patient, which 
gives a percentage of 0.6%. In the whole study popu-
lation 38.4% of patients experienced a corticosteroid 
adverse event during the previous cycles of systemic 
steroid administration. It is estimated in the literature 
that more than 50% of patients treated with systemic 
steroids experience more than one side effect caused 
by these drugs [17]. In a pooled analysis of CORE I and 
II studies and in the CONTRIBUTE trial, the proportion 
of patients with glucocorticoid-related adverse events 
was 9% [5, 12]. In 2016, the results of a Czech obser-
vational study with budesonide MMX® used in 81 pa-
tients with mild-to-moderate UC were published [18]. 
In this group, 16% of patients had an adverse event 
during 8 weeks of observation. The low percentage 
of patients reporting adverse events after the use of 
budesonide MMX® was confirmed by the results of 
a meta-analysis comparing the safety of systemic and 
topical steroids. The meta-analysis covered the results 
of 31 clinical trials involving 5689 patients with IBD. 
The use of budesonide was statistically significantly 
less likely to cause adverse events than treatment with 
prednisone, or beclomethasone [19]. In another recent-
ly published meta-analysis, the risk of adverse events 
with budesonide MMX® was determined at the placebo 
level [20]. 

The limitation of the study is the lack of objective 
measures of inflammation to assess clinical effica-
cy such as endoscopy and/or faecal calprotectin test. 

Endoscopy or calprotectin measurement was optional 
because this was an observational study. Few patients 
underwent endoscopies and faecal calprotectin tests 
within the study.

The data from the Polish sub-group of the real-life 
study CORE Practice confirm the clinical efficacy of 
Budesonide MMX® 9 mg in the majority of patients with 
active mild-to- moderate UC. Budesonide MMX® was 
safe and well tolerated. Therapy was satisfactory for the 
patients and showed a beneficial effect on the patients’ 
quality of live.

In 2015, the guidelines of the Working Group of 
the Polish Society of Gastroenterology concerning the 
management of patients with Crohn’s disease and ul-
cerative colitis were updated. It is recommended that 
Budesonide MMX® be used at a dose of 9 mg/day for 
induction therapy of mild-to-moderate UC if no remis-
sion is obtained after 5-ASA or if intolerance of 5-ASA 
preparations is observed. The drug should be recom-
mended by indication for steroid therapy, but before 
systemic corticosteroids [21].
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