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Background: Symptomatic uncomplicated diverticular disease
(SUDD) is a common gastrointestinal disease, because it affects
about one fourth of the patient harboring colonic diverticula.

Goal: To assess the effectiveness of mesalazine in improving
symptoms (namely abdominal pain) and in preventing diverticulitis
occurrence in patients with SUDD.

Study: Only randomized clinical trials (irrespective of language,
blinding, or publication status) that compared mesalazine with
placebo or any other therapy in SUDD were evaluated. The
selected endpoints were symptom relief and diverticulitis occur-
rence at maximal follow-up. Absolute risk reduction (ARR, with
95% confidence interval) and the number needed to treat were used
as measures of the therapeutic effect.

Results: Six randomized clinical trials enrolled 1021 patients: 526
patients were treated with mesalazine and 495 with placebo or
other therapies. Symptom relief with mesalazine was always larger
than that with placebo and other therapies. However, absolute risk
reduction was significant only when mesalazine was compared with
placebo, a high-fiber diet, and low-dose rifaximin. The incidence of
diverticulitis with mesalazine was lower than that observed with
placebo and other treatments, being significant only when com-
pared with placebo.

Conclusions:Mesalazine is effective in achieving symptom relief and
primary prevention of diverticulitis in patients with SUDD.
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Diverticular disease of the colon is one of the most
common gastrointestinal diseases, with its prevalence

increasing with age and affecting almost 50% of the people
by the fifth decade.1,2 However, a growing body of
knowledge is changing the epidemiologic pattern of the
disease. Overall, annual age-adjusted admissions for acute
diverticulitis are increasing rapidly.3

Although most patients remain asymptomatic for their
lifetime, about one fifth or one fourth of them will experi-
ence symptoms related to the presence of diverticula, a
condition referred to as “diverticular disease.”1,2 Divertic-
ular disease can be classified into symptomatic uncompli-
cated diverticular disease (SUDD), recurrent symptomatic
disease, or complicated disease.4,5

SUDD is characterized by abdominal pain (mainly
located in the left lower quadrant) and altered bowel hab-
its.4,5 It is thought that among patients with diverticular
disease, 25% develops complications, 1% to 2% require
hospitalization, and 0.5% require surgery.3,6 An
endoscopy-based study found a lower rate (ie, 5%) of
diverticulitis at 5 years and only 1.5 per 1000 patient-years,
using strict criteria in diverticulosis-proven patients.7

However, the recurrence of acute diverticulitis was found to
be higher, involving up to 20% of the patients after the first
episode.8

Concerning medical therapy, current guidelines
actually recommend only the use of fibers and spasmolytics
in treating SUDD.9 Clinical trials have recently provided
evidence of the substantial benefit of mesalazine in SUDD,
reducing symptoms and maintaining remission in most
patients.10–19 However, its value in modifying the clinical
course of the disease and in primary prevention of diver-
ticulitis needs to be fully assessed.

The aim of the present systematic review was to
compare the efficacy of mesalazine, alone or in combination
with other treatments, against placebo or other therapies on
symptom improvement and the occurrence of diverticulitis
in patients with SUDD.

METHODS
Methods for the analysis and the generation of inclu-

sion criteria were based on the Preferred Reporting Items
for Systematic Reviews and Meta-analyses Statement
(PRISMA) recommendations.20

From the *Division of Surgery, “P. Colombo” Hospital, ASL RMH,
Velletri; wDivision of Gastroenterology, ASL RMH, Albano
Laziale; zDivision of Internal Medicine and Gastroenterology,
“Cristo Re” Hospital, GIOMI Group, Rome; yDepartment of
Clinical & Experimental Medicine, Gastroenterology Unit; zDe-
partment of Clinical & Experimental Medicine, Clinical Pharma-
cology & Digestive Pathophysiology Unit, University of Parma;
#Gastroenterology Service, ASL BAT, Andria (BT), Italy; and
8Department of Gastroenterology, Hepatology and Infectious
Diseases, University of Magdeburg, Magdeburg, Germany.

C.S. is member of the Speakers’ Bureau and of the Scientific Advisory
Board of Alfa Wassermann. F.D.M. was member of the Speakers’
Bureau and of the Scientific Advisory Board of Sofar and Nathura.
P.M. is member of Speakers’ Bureau of Biohit and Infai. The
remaining authors declare that they have nothing to disclose.

Address correspondence to: Antonio Tursi, MD, Gastroenterology
Service, ASL BAT, Via Torino, 49, 76123 Andria (BT), Italy
(e-mail: antotursi@tiscali.it).

Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved.
DOI: 10.1097/MCG.0000000000000669

PRESENTATION

S64 | www.jcge.com J Clin Gastroenterol � Volume 50, Supp. 1, October 2016

Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved.

mailto:antotursi@tiscali.it


Types of Studies, Participants, and Interventions
Randomized clinical trials (RCTs) (irrespective of

language, blinding, or publication status) that compared
mesalazine (irrespective of the associated therapies and
dosage regimens) with placebo or any other therapy (fibers,
rifaximin, or probiotics) in SUDD were evaluated. Cohort
studies, case series, and case reports were excluded.

Types of Outcome Measures
The selected primary outcome was the percentage of

patients with symptom relief at maximal follow-up. The
secondary outcome was diverticulitis occurrence at max-
imal follow-up.

Literature Search
The RCTs were identified by searching MEDLINE

and the Cochrane Central Register of Controlled Trials
from 1966 to April 2016. No language limits were imposed.
A search of the abstract books from the British Society of
Gastroenterology (2000 to 2015), the American Gastro-
enterological Association (2000 to 2015), the American
College of Gastroenterology (2004 to 2015), and the United
European Gastroenterology Federation (2000 to 2015) was
also performed. Bibliographies of all identified relevant
studies were used to perform a recursive search. In addition,
authors were contacted to obtain unpublished data from
their studies, whenever deemed necessary.

Data Extraction
Two reviewers (A.T. and M.P.) extracted all data

independently, using a paper data extraction form. A third
author (W.E.) further confirmed the accuracy of the
extracted data. The information collected from each study
was as follows: study design, definition of primary and
secondary outcomes, and frequencies of each endpoint.

To have homogenous groups, different doses of
mesalazine and rifaximin were pooled. This helps analyze
the data, but it is noteworthy that this may be a
confounding factor, as different drug doses may have dif-
ferent efficacies.

Assessment of the Risk of Bias
Two raters (A.T. and M.P.) independently assessed the

methodological quality of the included studies according to
the Cochrane Collaboration guidelines.21 A third inves-
tigator (C.S.) arbitrated in the event of a lack of agreement.

Statistical Analysis
The percentage of absolute risk reduction (ARR) and

the number needed to treat (NNT) were assessed as a
measure of the therapeutic effect because these parameters
are relevant from a clinical standpoint. ARR describes the
difference in the rates of events between study and control
populations, whereas NNT (defined as the inverse of the
ARR) is the average number of patients who need to be
treated to prevent 1 additional bad outcome.21

RESULTS
Figure 1 illustrates the PRISMA flow chart for study

inclusion and exclusion. The search retrieved 68 records.
Two further records were identified in the reference lists.
After deleting duplicate results, 66 records remained for
title and abstract review. Of these, 10 trials were selected for
full-text examination. Three studies were excluded because
patients were not randomized.11,16,17 One study was
excluded because no control group was present.15 At the
end, 6 studies fulfilled the inclusion criteria and were suit-
able for the analysis.10,12–14,18,19

FIGURE 1. Article identification and selection algorithm.
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TABLE 1. Characteristics of the Included Studies

References Patients Randomization

Follow-

up

(mo) Clinical Evaluation Main Results Adverse Events

Trespi et al10 166 Mesalazine (400mg bid

per 8wk) (n=81)

High fiber diet (Z30 g/

d) (n=85)

48 Recurrence of symptoms The likelihood of remaining

symptom free during follow-

up favored treatment with

mesalazina

Epigastric pain in 13 patients

Epigastric pain in 4 patients

Di Mario

et al12
170 Mesalazine 400mg bid

(n=40)

Mesalazine 800mg bid

(n=48)

Rifaximin 200mg bid

(n=39)

Rifaximin 400mg bid

(n=43)

3 A questionnaire on 11 clinical

variables (upper/lower

abdominal pain/discomfort,

bloating, tenesmus,

diarrhea, abdominal

tenderness, fever, general

illness, nausea, emesis,

dysuria), scored from

0=no symptoms to

3= severe (incapacitating

symptoms with inability to

perform normal activities)

In all treatments but rifaxim

200mg bid group 3 of the 11

symptoms improved. The

global score decreased in all

groups but rifaxim 200mg

bid group. Mesalazine-

treated patients had the

lowest global score at 3mo.

Mesalazine was as effective as

rifaximin 400mg bid for

relieving some symptoms, but

appeared to be better than

rifaximin in improving the

global score in those patients.

No cases of diverticulitis

occurred during follow-up

Tursi et al13 90 Mesalazine 800mg bid

(n=30)

Mesalazine 800mg

bid+Lactobacillus

casei 750mg a day

(n=30)

Lactobacillus casei

750mg a day

(n=30)

12 Recurrence of symptoms In both mesalazine and

Lactobacillus casei group

76.7% of patients were

symptom free. In the group

that used both medications

together, the number of

patients, who were symptom

free, was significantly greater

than in the other groups.

One case of acute

uncomplicated diverticulitis

occurred in Lactobacillus.

casei group

Transitory epigastric pain

occurred in 2 patients and

reansitory pain in 1 patient

Comparato

et al14
268 Mesalazine 400mg bid

(n=66)

Mesalazine 800mg bid

(n=67)

Rifaximin 200mg bid

(n=66)

Rifaximin 400mg bid

(n=69)

12 A questionnaire on 12 clinical

variables (upper abdominal

pain/discomfort, lower

abdominal pain/discomfort,

bloating, tenesmus,

diarrhea, abdominal

tenderness, fever, general

illness, nausea, emesis,

dysuria, and bleeding)

graded on a quantitative

scale from 0 (no symptoms)

to 3 (severe, incapacitating

symptoms with inability to

perform normal activities)

All the treatment regimens, but

rifaximin 400mg bid, were

effective in reducing

symptoms scores.

Patients treated with mesalazine

800mg bid had the

significantly lowest scores for

symptoms.

Diverticulitis occurred in 2

patients in the group treated

with rifaximin 400mg bid and

in 1 patient in the group

treated with rifaximin 800mg

bid

Nausea, headache, and

asthenia were observed in 5

patients in rifaximin groups

and in 4 patients in

mesalazine groups

Kruis et al18 117 Mesalazine 1 g tid

(n=56)

Placebo (n=61)

1 Change in lower abdominal

pain at week 4 (baseline

defined using pain score

from 7d pretreatment)

Median change in lower

abdominal pain was similarly

Adverse events occurred in 13

patients randomized to

mesalazine and in 17 in the

placebo group. The most

frequently reported adverse

events were headache and

diarrhea

Tursi et al19 210 Mesalazine 800mg bid

(n=51)

Mesalazine 800mg

bid+Lactobacillus

casei 750mg a day

(n=54)

Lactobacillus casei

750mg a day

(n=55)

Placebo(n=50)

12 Recurrence of SUDD was

defined as the reappearance

of abdominal pain during

follow-up, scored as Z5 (0:

best; 10: worst) for at least

24 consecutive hours

Recurrence of SUDD occurred

in no patient in Lactobacillus

casei+mesalazine group, in

7 (13.7%) patients in

mesalazina group, in 8

(14.5%) patients in

Lactobacillus casei group and

in 23 (46.0%) patients in

placebo group.

Acute diverticulitis occurred in 6

patients in the placebo group

and in 1 patient in the

Lactobacillus casei group

No adverse events related to

study drugs were reported

SUDD indicates symptomatic uncomplicated diverticular disease.
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Description of the Included Studies
The included studies are described in Table 1.

Analysis of Data

Risk of Bias
Only 2 trials18,19 were of high quality. All the other

studies had inadequate generation of randomization, allo-
cation concealment, blinding of participants and personnel,
blinding of outcome assessment, and the risk of selective
reporting. Incomplete outcome data were present in the
study of Comparato et al.14

Symptom Relief
All studies provided data on symptoms, according to

the definition. As shown in Table 2, symptom relief with
mesalazine was always larger than that with placebo and
other therapies. However, ARR and NNT were significant
only when mesalazine was compared with placebo and a
high-fiber diet and rifaximin with long-term follow-up.

Globally, symptom relief was achieved in 440 of 526
(83.6%) patients, a proportion higher than that observed
with placebo (58/111, 52.3%) or any other treatment.

Prevention of Diverticulitis Occurrence
Four studies provided information about the occur-

rence of diverticulitis during follow-up.10,13,14,19 Table 2
shows that the incidence of this complication with mesa-
lazine was lower than that observed with placebo and other
treatments. However, ARR and NNT were significant only
when compared with placebo.

Globally, diverticulitis occurred in 4 of 382 patients
(1.1%) given mesalazine and in 6 of 50 patients (12.0%)
given placebo.

DISCUSSION
SUDD is the most common clinical form of

symptomatic diverticular disease. Several symptoms
describe this specific subtype of the disease, ranging from
abdominal pain to alteration of bowel habits, often
resembling irritable bowel syndrome. It has been recently
suggested that pain in the left lower quadrant (especially its
duration) is the best pathognomonic symptom of SUDD,
which is able to differentiate it from irritable bowel
syndrome.22,23

Despite the large epidemiological impact of SUDD,
the “standard of care” for the treatment of symptoms and
for the prevention of diverticulitis occurrence is not yet
established. Consistent evidence indicates that dietary fiber,
especially the insoluble fiber found mostly in fruits and
vegetables rather than cereals, decreases the risk of diver-
ticula development, but evidence with respect to SUDD
and diverticulitis is still lacking.24,25

The administration of the nonabsorbable antibiotic
rifaximin is able to reduce most of the clinical manifes-
tations of diverticular disease and, when compared with
fiber supplementation alone, has been reported to improve
the clinical benefits of dietary fiber in SUDD.26 A system-
atic review assessed the long-term efficacy of rifaximin plus
fiber supplementation against fiber supplementation alone
on symptoms and complications in patients with SUDD.27

A meta-analysis of data found that treatment with rifax-
imin and fiber supplementation is effective in obtaining
symptom relief and preventing complications.

Mounting evidence underlines the role of inflamma-
tion in the pathogenesis of diverticular disease, ranging
from increased inflammatory infiltrate to the enhanced
expression of proinflammatory cytokines (such as TNF).28

Hence, diverticular disease may be considered as a chronic
inflammatory process, in which mesalazine may represent
an appealing therapeutic tool. Recently, Smith et al29 found
that besides decreasing the duration of abdominal pain,
mesalazine reduced important inflammation and pain
genes.

Results of the current systematic review show that
mesalazine administration achieves symptomatic relief and
reduce the occurrence of diverticulitis in a larger proportion
of patients with SUDD when compared with other treat-
ments and placebo controls.

Obviously, this study has limitations related to the
underlying literature on the topic. First, the number of
RCTs included is low. This is because mesalazine is now out
of patent and it is unlikely that any large RCT in SUDD
might ever be sponsored, at least for conventional for-
mulations. Although the RCTs included had a similar
patient population and endpoint, the comparator was dif-
ferent, including high-fiber treatment, placebo treatment,
probiotic treatment, or rifaximin treatment. Overall,
mesalazine was found to be significantly more effective than
other treatments. In particular, mesalazine proved to be
better than placebo in both endpoints analyzed. Moreover,
the ARR over placebo, observed by Tursi et al,19 is higher
than that achieved in the Kruis trial.18 The same holds true
when mesalazine was studied against low-dose rifax-
imin.12,14 One possible explanation for this apparent
quantitative difference is the duration of mesalazine treat-
ment, which was considerably longer in trials achieving
better results. It is conceivable that the longer the treat-
ment, the better the control of low-grade mucosal
inflammation.

The quality of the trials included in this systematic
review is poor. This could lead to an overestimation of the
treatment effect of mesalazine. Blinding and a placebo-
controlled group were guaranteed only in 2 studies.18,19 The
present study assessed only the effectiveness of mesalazine
in patients with SUDD. Therefore, the role of mesalazine in
preventing diverticulitis recurrence was not an endpoint of
this study, because SUDD and diverticulitis seem to show
different responses to medical treatment.28 In particular,
mesalazine seems to be effective in preventing primary
diverticulitis occurrence from SUDD but not secondary
diverticulitis recurrence.30–32 A potential explanation for
this dichotomy is that SUDD and diverticulitis are 2 dif-
ferent diseases. SUDD is characterized by mucosal
inflammation, whereas acute diverticulitis is characterized
by transmural inflammation, leading to fibrosis. Fibrosis
may be the key feature explaining mesalazine effectiveness
in SUDD but not in diverticulitis.33,34 If the patients are at
the first episode of diverticulitis, it is likely that the disease
still has low-grade fibrosis but marked inflammation: in
these patients, mesalazine could still be able to control
inflammation and, as a consequence, symptoms and
recurrence of the disease. In contrast, >2 attacks of acute
diverticulitis are able to cause fibrosis, limiting mesalazine
absorption across the colonic wall and making it
inefficacious.

With the exception of the study of Kruis et al,18 all the
trials included in the present analysis used a pH-dependent
formulation of mesalazine, which has stood the test of time
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for the treatment of inflammatory bowel disease. The
impact and the efficacy of newer mesalazine formulations
(eg, granules and MMX-based technology) is almost
unknown. Actually, the site and the amount of mesalazine
released might well influence the therapeutic response in
SUDD.

Finally, although the trials included apparently similar
patient populations (namely patients with colonic divertic-
ula and related symptoms), the imaging (whether endo-
scopic or radiologic) criteria were not strictly standardized.
Future studies should overcome these limitations by
enrolling patients with the same endoscopic findings. The
first endoscopic classification of colonic diverticular disease

(ie, DICA, Diverticular Inflammation and Complication
Assessment) has been recently developed and validated.35 It
is advisable that future trials enroll homogeneous pop-
ulations to better define the correct management strategy
for this complex disease. The therapeutic role of mesalazine
might then be assessed more precisely.

In conclusion, the present systematic review shows
that mesalazine is more effective in obtaining symptom
relief and in preventing diverticulitis occurrence in com-
parison with placebo and other therapies in SUDD. How-
ever, larger and well-designed studies are needed to assess
the long-term impact of this treatment on diverticular dis-
ease outcomes.

TABLE 2. Symptom Relief and Diverticulitis Occurrence at Maximal Follow-up

References Randomization

Symptom

Relief

ARR

(95% CI)

NNT

(95% CI)

Diverticulitis

Occurrence

ARR

(95% CI)

NNT

(95% CI)

Trespi
et al10

Mesalazine (400mg
bid per 8wk)
(n=81)

69/81
(85.2)

31.1
(17.9-44.2)

3.2
(2.3-5.6)

2/81 (2.4) 8.6
(1.1-11.2)

11.6
(6.2-92.2)

High fiber diet
(Z30 g/d) (n=85)

46/85
(54.1)

Reference Reference 9/85 (11.0) Reference Reference

Di Mario
et al12

Mesalazine 400mg
bid (n=40) and
mesalazine 800mg
bid (n=48)

82/88
(93.2)

5.4
(�3.5 to 14.2)

18.6
(7.0-infinity)

— — —

Rifaximin 200mg
bid (n=39) and
rifaximin 400mg
bid (n=43)

72/82
(87.8)

Reference Reference

Tursi et al13 Mesalazine 800mg
bid (n=30) and
mesalazine 800mg
bid+Lactobacil-
lus casei 750mg a
day (n=30)

52/60
(86.7)

10.0
(�7.41 to 27.41)

10.0
(3.6-infinity)

0/60 (0) 3.3
(�4.6 to 11.2)

30.0
(8.9-infinity)

Lactobacillus casei
750mg a day
(n=30)

23/30
(76.7)

Reference Reference 1/30 (3.3) Reference Reference

Comparato
et al14

Mesalazine 400mg
bid (n=66) and
mesalazine 800mg
bid a day (n=67)

96/133
(72.2)

33.7
(2.5%-44.9%)

3.0
(2.2-4.5)

1/133 (0.7) 1.5
(�1.4 to 4.4)

68.0
(22.9-infinity)

Rifaximin 200mg
bid (n=66) and
rifaximin 400mg
bid (n=69)

52/135
(38.5)

Reference Reference 3/135 (2.2) Reference Reference

Kruis et al18 Mesalazine 1 g tid
(n=56)

41/56
(73.2)

7.6
(6.2%-29.5%)

13.1
(24.3-infinity)

— — —

Placebo (n=61) 40/61
(65.6)

Reference Reference

Tursi et al19 Mesalazine 800mg
twice a day
(n=51) and
mesalazine 800mg
bid+Lactobacil-
lus casei 750mg a
day (n=54)

98/105
(93.3)

39.3
(24.7-53.9)

2.5
(1.9-4.0)

0/105 (0%) 12.0
(2.9.6-21.0)

8.3
(4.8-33.4)

Lactobacillus casei
750mg a day
(n=55)

47/55
(85.4)

31.5
(14.8-48.1)

3.2
(2.1-6.8)

1/55 (1.8%) 10.2
(0.5-19.8)

9.8
(5.0-197.3)

Placebo (n=50) 27/50
(54.0)

Reference Reference 6/50 (12.0%) Reference Reference

Values are expressed as number (%)
ARR indicates absolute risk reduction; CI, confidence interval; NNT, number needed to treat.
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