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INTRODUCTION  

Diverticular disease (DD) is 
commonly found in developed 
countries, slightly more frequently 
in the USA than in Europe. It was 
considered a rare condition in 
Africa and developing countries, 
but new data showed an increased 
prevalence in these countries too 
[1]. Although the pathogenesis of 
the disease is still not well known, 
its prevalence is increasing 
throughout the world, probably 
because of changes in lifestyle [2]. 

Diverticular disease can be 
effectively treated with several 
treatments, but rifaximin and 
mesalazine seem to be the most 
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ABSTRACT

Background & Aim: Although rifaximin and mesalazine seem to be effective in treating the majority of people 
suffering from diverticular disease (DD), some patients still experience symptoms following those treatments. 
The aim of this study was to assess the efficacy of budesonide MMXTM in managing symptoms and raised fecal 
calprotectin (FC) in patients with endoscopic diagnosis of DD and not responding to standard treatments.
Methods: We performed a post-hoc analysis of the patients enrolled in the DICA prospective study. All 
patients were at the first diagnosis of DD, scored according to DICA classification. We assessed abdominal 
pain, meteorism, constipation and diarrhea (scored from 0 to 10) and FC expression at baseline and after six 
months. Patients were treated with budesonide MMXTM for 4 weeks (9 mg/day for 2 weeks, followed by 9 mg 
every other day for further 2 weeks), followed by mesalazine 2.4 grams/day for further 5 months.  
Results: We studied 24 patients (18 females and 6 males, median age 64, inter quartile range (IQR): 57.5-
73.5), previously treated with mesalazine and/or rifaximin (equally subdivided between DICA 2 and DICA 
3). At 6-month follow-up, a significant reduction of all symptoms assessed was observed (abdominal pain 
and meteorism: p<0.001; constipation: p=0.007; diarrhea: p=0.009). Median (IQR) FC level was 244.5 (171.5-
322.0) µg/g at baseline and 51.0 (IQR: 35.5-61.5) µg/g (p< 0.001) after 6 months. No side effects were recorded.  
Conclusions: Treatment with budesonide MMXTM seems to be effective in obtaining symptoms’ control and 
dropping of FC in patients with DD and not responding to standard treatments.

Key words: acute uncomplicated diverticulitis - budesonide - fecal calprotectin.   

Abbreviations: DICA: Diverticular Inflammation and Complication Assessment; DD: diverticular disease; 
FC: fecal calprotectin; MMX: multi-matrix system; SCAD: segmental colitis associated with diverticulosis.

effective [3]. Mesalazine and rifaximin, alone or in combination, 
are the most used drugs in managing symptomatic uncomplicated 
DD, especially in treating symptoms and in preventing the first 
episode of acute diverticulitis (AD) [4, 5]. Moreover, mesalazine 
seems to be effective also in preventing AD occurrence/
recurrence in patients with DICA 2 score at endoscopy [6], 
alone or in combination with rifaximin. Unfortunately, some 
patients still experience symptoms following those treatments, 
often associated with raised fecal calprotectin (FC).  

Budesonide is a second-generation corticosteroid with low 
systemic bioavailability after oral administration because of 
extensive (>90%) first-pass hepatic metabolism [7]. Budesonide 
MMXTM (multi matrix system) is a new formulation of 
budesonide that is available as 9 mg delayed- and extended-
release tablets for oral administration. The MMX formulation 
has been designed to target orally administered drugs to sites 
in the distal colon [8]. After positive results obtained by two 
randomized, placebo-controlled studies [9], in 2017 Budesonide 
MMX was included in the European Crohn’s and Colitis 
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Guidelines for treatment of ulcerative colitis (UC) patients with 
mild to moderate disease who are intolerant or refractory to 
aminosalicylates [10]. 

Given the pharmacological characteristics of budesonide 
MMXTM, the aim of this study was to assess the efficacy of this 
formulation in managing symptoms in patients with endoscopic 
diagnosis of DD and not responding to standard treatments.   

METHODS 

We performed a post-hoc analysis of the patients enrolled 
in the DICA prospective study [11]. All patients were at the 
first diagnosis of DD, which was scored according to DICA 
classification [12]. All of them were previously treated with 
standard treatments (mesalazine and/or rifaximin), but these 
therapeutic approaches failed in controlling symptoms. We 
analyzed the following symptoms: abdominal pain, meteorism, 
constipation and diarrhea, scored from 0 to 10, and FC 
expression at baseline and after six months. All patients were 
treated with budesonide MMXTM for 4 weeks (9 mg/day for 2 
weeks, followed by 9 mg every other day for further 2 weeks), 
followed by mesalazine 2.4 grams/day for 5 months. Also, the 
occurrence of side effects was recorded. 

RESULTS

The study group consisted of 24 patients (18 females and 6 
males, median age 64, IQR: 57.5-73.5), all of them previously 
treated with mesalazine and/or rifaximin. They were equally 
subdivided between DICA 2 and DICA 3. The most severe 
symptom was abdominal pain, showing a mean score of 5 (range 
4-6). Baseline demographic and clinical characteristics of the 
patients enrolled are shown in Table I. At 6-month follow-up 
a significant reduction in symptomatic score of all symptoms 
assessed was observed (abdominal pain and meteorism: p< 
0.001; constipation: p= 0.007) (Fig. 1). 

Median (IQR) FC level was 244.5 (171.5-322.0) µg/g at 
baseline and 51.0 (IQR, 35.5-61.5) µg/g (p<0.001, Kruskal-Wallis 
test) at 6-month follow up. Significantly, no side effects were 
recorded during the follow-up.   

DISCUSSION

One of the main clinical challenges is how to manage DICA 
2 and 3 patients who failed to obtain significant symptoms 
improvement after treatment with mesalazine and/or rifaximin. 

The first question is why those therapies failed. It is 
hypothesized that the inflammation is not only limited to the 
mucosa, but also to the sub-mucosa. Since rifaximin works 
mainly in the lumen, restoring dysbiosis [13], and mesalazine 
works mainly in the mucosa by its activation to N-acetyl-5-
ASA [14], both these drugs could be ineffective in controlling 
inflammation in DICA 2 and DICA 3 patients. 

The second question is how to treat those patients not 
responding to mesalazine and/or rifaximin. Hypothetically, 
we should use a drug that crosses the colonic wall, as steroids. 
However, steroids increase the risk of AD and its complications 
[15, 16].  Treatment with budesonide MMXTM could be an 
interesting option. As stated, the MMX formulation permits to 
discharge the drug to sites in the distal colon [8], and budesonide 
MMXTM has been advised by ECCO Guidelines for UC patients 
who are intolerant or refractory to aminosalicylates [10]. 

The results of this study confirm that budesonide MMXTM 
could be an option in treating patients with endoscopic 
diagnosis of DD and not responding to standard treatments. 
In fact, it seems to be effective in obtaining symptoms’ control 
and dropping of FC in patients with DD and not responding 
to standard treatments. These results are probably linked to the 
budesonide use rather than the only MMXTM mechanism of drug 
discharge. In fact, the MMXTM technology was already used in 

Table I.  Baseline demographic and clinical characteristics of patients with 
diverticular disease (n= 24).

Age 64 (57.5-73.5) 

Gender, female 18 (66.7) 

BMI, kg/m2 25.2 (23.4-28.5) 

Smoking 4 (16.7) 

Appendectomy 4 (16.7) 

Presence of co-morbidities 8 (33.3) 

   Charlson’s score >1 3 (37.5) 

Previous therapy   

   Mesalazine 12 (50.0) 

   Rifaximin   7  (29.2) 

   Mesalazine + rifaximin    5  (20.8) 

DICA score   

   2 12 (50.0) 

   3 12 (50.0) 

Symptoms   

   Abdominal pain 5 (4-6) 

   Meteorism 4 (3-4) 

   Constipation 2 (0-3) 

   Diarrhea 0 (0-4) 

Fecal calprotectin (µg/g) 244.5 (171.5-322.0)

Values are expressed as number (percentage) for categorical variables and as 
median (interquartile range) for continuous variables. DICA, Diverticular 
Inflammation and Complication Assessment; BMI, body mass index 

Fig. 1. Symptomatic score at the beginning and after 6 months of 
follow-up.
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assessing the efficacy of mesalazine MMXTM in preventing AD 
recurrence (PREVENT 1 and PREVENT 2 trials). Both trials 
failed in reaching primary end-point [17], probably due the 
high number of patients enrolled after multiple (more than two) 
episodes of AD [18]. Recurrent episodes of AD might cause 
progressive fibrosis of the colon with persistent inflammation 
in the deeper layers of the colonic wall, explaining therefore 
why the mesalazine, which works only in the colonic mucosa, 
failed despite the higher colonic concentration guaranteed by 
the MMXTM technology [18].    

In patients diagnosed with DD (DICA 2 and DICA 3), not 
responding to standard treatments, budesonide MMXTM, seems 
to be a promising option. Although limited by the low number 
of patients treated, this observational study shows for the first 
time that budesonide MMXTM may be effectively used in these 
patients. Other randomized clinical trials are needed to confirm 
those preliminary results, as well as to define whether it should 
be used alone or in combination with other treatments. 
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