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Background. Diverticular disease treatment is limited to fibres, antibiotics, and surgery.There is conflicting evidence onmesalazine
benefits and harms. Aim. We systematically reviewed current evidence on benefits and harms of mesalazine versus all other
treatments in people with diverticular disease. Methods. We searched MEDLINE, EMBASE, CENTRAL, ClinicalTrials.gov
for studies published to July 2018. We estimated risk ratios (RR) for dichotomous outcomes (disease remission/recurrence,
acute diverticulitis in symptomatic uncomplicated diverticular disease, need for surgery/hospitalization, all-cause/disease-related
mortality, adverse events), mean differences (MD) or standardized MD (SMD) for continuous outcomes (quality of life, symptoms
score, time to recurrence/remission), and their 95% confidence intervals (CI) using random-effects models. We quantified
heterogeneity byChi2 and I2 tests.We performed subgroup analyses by disease subtype, comparator, follow-up duration,mesalazine
dose, andmode of administration. Results. We identified 13 randomized trials (n=3028 participants).There was a higher likelihood
of disease remission with mesalazine than controls in acute uncomplicated diverticulitis (1 trial, 81 participants, RR=2.67,
95%CI=1.05-6.79), but not in symptomatic uncomplicated diverticular disease (1 trial, 123 participants, RR=1.04, 95%CI=0.81-
1.34).There was a lower likelihood of disease recurrencewith mesalazine than controls in symptomatic uncomplicated diverticular
disease (2 trials, 216 participants, RR=0.52, 95%CI=0.28-0.97), but not in acute uncomplicated diverticulitis (7 trials, 2196
participants, RR=0.90, 95%CI=0.61-1.33).Therewas no difference in the likelihood of developing acute diverticulitis in symptomatic
uncomplicated diverticular disease between the two groups (3 trials, 484 participants, RR=0.26, 95%CI=0.06-1.20). There was
a higher global symptoms score reduction with mesalazine than controls in symptomatic uncomplicated diverticular disease (2
trials, 326 participants, SMD=-1.01, 95%CI=-1.51,-0.52) and acute uncomplicated diverticulitis (2 trials, 153 participants, SMD=-
0.56, 95%CI=-0.88,-0.24). Conclusions. Mesalazine may reduce recurrences in symptomatic uncomplicated diverticular disease.
There is uncertainty on the effect of mesalazine in achieving diverticular disease remission. Mesalazine may not prevent acute
diverticulitis in symptomatic uncomplicated diverticular disease.

1. Introduction

The prevalence of colonic diverticulosis increases with age,
ranging from approximately 30% in people aged 50-59 years
to around 70% in those older than 80 years [1]. Some 20%
of people with diverticulosis experience symptoms related

to diverticular mucosa inflammation, ranging from mild
abdominal pain to severe complications [2]; this condition is
defined diverticular disease [3]. Low dietary fibre intake, gut
microbiota alteration, obesity and changes in colonicmotility,
and sensitivity play a role in the development of symptoms
and complications in diverticular disease [4]. About 2% of
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people with diverticular disease require hospital admission,
0.5% need surgery, and 1% die during hospitalization [5, 6].

Current management of diverticular disease focuses on
dietary and pharmacological interventions, such as rifaximin
and systemic antibiotics. Some guidelines [4, 7, 8] suggest the
combination of high-fibre diet and rifaximin in symptomatic
uncomplicated diverticular disease for symptoms relief and
acute diverticulitis prevention. In case of acute diverticulitis,
differently from early recommendations [3, 9–11], antibiotics
are currently suggested only if complications arise and surgi-
cal interventions are required [4, 7, 8, 12–16]. No treatment
prevents diverticular disease recurrences or complications
(Supplementary Table 1).

Given the existing uncertainties, mesalazine, an anti-
inflammatory drug, has been purported as a promising
intervention in diverticular disease. Studies with different
designs have investigated the use ofmesalazine in diverticular
disease and found contradicting results on achieving disease
remission and preventing recurrences. Despite these individ-
ual conflicting findings, some clinical practice guidelines now
recommend mesalazine for symptom relief in symptomatic
uncomplicated diverticular disease [7, 14] or recurrence
prevention in acute uncomplicated diverticulitis [12].

We systematically reviewed the totality of evidence on the
benefits and harms of mesalazine versus all other treatments
in people with diverticular disease, to inform clinical deci-
sions.

2. Materials and Methods

The review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement [17].

2.1. Data Sources and Searches. A comprehensive literature
search for randomized controlled trials of mesalazine in
diverticular disease was performed in MEDLINE (1946 to
July 2018), EMBASE (1996 to July 2018), theCochraneCentral
Register of Controlled Trials (CENTRAL, from inception
to July 2018), and ClinicalTrials.gov (searched on July 2018)
using highly sensitive search strategies designed by an infor-
mation specialist (RM). Searches were performed without
language restriction. Relevant studies were also searched
from reference lists of identified trials and guidelines. Search
strategies are outlined in Supplementary Table 2.

2.2. Study Selection. Two reviewers (AI, MR) independently
screened the searches by title and abstract, then the full
text, to identify potentially eligible trials. We included any
randomized controlled trials which compared mesalazine, at
any dose, mode, and duration of administration with any
intervention for the treatment of people with diverticular
disease. Diverticular disease was defined as the presence
of any colonic diverticula-related symptoms [3]. Consider-
ing the lack of a standardized definition of symptomatic
uncomplicated diverticular disease, we considered this sub-
type of diverticular disease as the occurrence of nonspe-
cific diverticular disease-related abdominal symptoms, such

as lower abdominal pain and altered bowel habit, in the
absence of macroscopic colonic mucosa alterations [4, 7,
14]. Acute uncomplicated diverticulitis was defined as the
presence of macroscopic diverticula inflammation which
causes symptoms, such as fever, lower abdominal pain, and
leukocytosis in people with diverticular disease [4, 8, 14,
15]. The development of complications, such as abscess,
perforation, obstruction, or bleeding, characterized by acute
complicated diverticulitis [2]. We included studies in which
colonic diverticulosis diagnosis was performed by endoscopy
and/or radiologic imaging.

We excluded trials not involving any arm treated with
mesalazine alone or comparing this treatment only with a
combination therapy including mesalazine. We also excluded
trials investigating mesalazine in people with segmental
colitis associated with diverticulosis, a chronic inflammatory
process involving the interdiverticular mucosa, since it is
considered a distinct pathologic entity [4, 18].

2.3. Data Extraction and Quality Assessment. Two reviewers
(AI, MR) independently assessed each randomized con-
trolled trial for eligibility and extracted data on study, pop-
ulation, intervention (experimental and comparator treat-
ments), and outcomes characteristics.

2.3.1. Outcomes Measures. We evaluated the number of par-
ticipants achieving diverticular disease remission, develop-
ing diverticular disease recurrence, and experiencing acute
diverticulitis in symptomatic uncomplicated diverticular dis-
ease. We considered disease remission as the disappearance
of all diverticula-related symptoms after the beginning of
treatment with mesalazine or other interventions; relapse of
diverticula-related symptoms in asymptomatic participants,
after the beginning of the treatment with mesalazine or other
interventions, was defined as disease recurrence.

Other outcomes were quality of life and symptoms relief
assessed by any instrument reported in the trials, the number
of participants requiring surgery and needing hospitaliza-
tion, all-cause and diverticular disease-related mortality, any
adverse events and time to diverticular disease recurrence,
diverticular disease remission, and surgery and acute diverti-
culitis onset in symptomatic uncomplicated diverticular dis-
ease. We extracted outcome data according to the maximum
period of observation in each trial.

If published outcome data were not reported or provided
in sufficient detail, an author (AI) contacted trial investigators
one time by electronicmail requesting any relevant additional
information. When obtained, information was included in
the analyses.

2.3.2. Risk of Bias Assessment. We assessed the study level
risk of bias with the Cochrane risk of bias tool, including the
domains of random sequence generation, allocation conceal-
ment, blinding of participants or investigators, blinding of
outcome assessment, completeness of outcome data, selective
reporting, and other threats to validity.
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Review authors resolved any disagreement in data extrac-
tion and quality assessment through discussion and involve-
ment of an arbitrator (GFMS).

2.4. Data Synthesis and Analysis. We estimated risk ratios
(RR) for dichotomous outcomes and mean differences (MD)
for continuous outcomes, with their 95% confidence intervals
(95%CI), in individual studies. If continuous outcomes were
measured using different scales across individual studies,
we calculated standardized mean differences (SMD) with
95%CI.We assessed pooled estimates using the DerSimonian
and Laird random-effects model [19].

We formally estimated heterogeneity of intervention
effects among studies with the Chi2 (Cochran Q) and the I2
statistics.

We performed prespecified subgroup analyses by subtype
of diverticular disease (symptomatic uncomplicated diver-
ticular disease, acute uncomplicated diverticulitis or acute
complicated diverticulitis), type of comparator (probiotics,
rifaximin, systemic antibiotics, placebo, or no treatment),
follow-up duration (less than 3 months, 3 to 6 months, 6 to
12 months, or more than 12 months), mesalazine dose (800
to 1600 mg, more than 1600 to 2400 mg, or more than 2400
mg), and mode of administration (continuous or cyclic). All
subgroup analyses were stratified by subtype of diverticular
disease.

To avoid double-counting of participants in trials com-
paring mesalazine with more than one intervention, we
divided the events and total number of participants allocated
to the mesalazine arm according to the number of times
that data from this group was used in each analysis. We
used the same method for trials including more than one
mesalazine arm,with different drug doses, dividing the events
and total number of patients allocated to the comparator
arm according to the number of times that data from this
group was used in each analysis. We estimated differences
among subgroups by the Mantel-Haenszel test. We planned
to explore publication bias with funnel plots where at least 10
studies were included [20].

We rated quality of evidence according to the Grades of
Recommendation, Assessment, Development and Evaluation
(GRADE) approach [21].

All analyses were performed using RevMan 5.3 (The
Cochrane Collaboration, Copenhagen, Denmark).

3. Results

3.1. Search Results. Of 245 articles identified electroni-
cally, 80 were duplicates and 131 were ineligible after
abstract review (Figure 1). The remaining 34 articles were
retrieved and reviewed in full text form, with 13 trials
(11 publications) [22–32], enrolling a total of 3028 par-
ticipants with diverticular disease, included. We received
additional unpublished information from the authors of 3
trials [24, 25, 29]. Two trials published in 2007 by the
same group [24, 25] had only 8 participants included in
both studies; thus they were considered as separate tri-
als.

3.2. Characteristics of Included Studies. Table 1 shows the
characteristics of populations, intervention, and comparators
in the included studies. Sample size in the trials varied
from 43 to 592. Six trials (46%) [23–27, 30] enrolled people
with symptomatic uncomplicated diverticular disease and
7 (54%) [22, 28, 29, 31, 32] enrolled people with acute
uncomplicated diverticulitis. No study included patients with
acute complicated diverticulitis. Mesalazine was compared
with probiotics in 1 (8%) [23], rifaximin in 2 (15%) [24,
25], placebo in 8 (61%) [26–29, 31, 32], no treatment in
1 (8%) [22], and both probiotics and placebo in 1 (8%)
trials [30]. No study compared mesalazine with systemic
antibiotics.

3.3. Quality of Studies. Therisk of bias of the 13 included trials
is summarized in Supplementary Figure 1.

Random sequence generation was adequate in 7 (54%)
trials and unclear in 6 (46%). Allocation concealment was
adequate in 2 (15%) studies and unclear in 11 (85%). Blinding
of participants and investigators was adequate in 8 (62%)
trials, inadequate in 2 (15%), and unclear in the remaining 3
(23%). Seven (54%) trials had adequate blinding of outcome
assessment, while in 6 (46%) this was unclear. Analysis
was by intention-to-treat in 5 (38%) and both intention-
to-treat and per protocol in 6 (46%) trials, while this was
unclear in the remaining 2 (16%).Withdrawal of participants
from analyses was <10% in 7 (54%) trials and >10% in 6
(46%).

Four (31%) out of 13 included trials were at low risk of bias
for most of the quality domains [27, 30–32].

3.4. Outcomes. Table 2 summarizes key results of the compar-
ison of mesalazine versus control interventions for diverticu-
lar disease, by disease subtype, and the grading of evidence
assessment, according to the GRADE approach. Complete
results of the comparison of mesalazine versus control inter-
ventions for diverticular disease are shown in Supplementary
Table 3.

3.4.1. Disease Remission. There was no statistically significant
difference in the likelihood of achieving diverticular disease
remission between mesalazine and control interventions
(2 trials, 204 participants, RR=1.51, 95%CI=0.57-3.98, and
I2=76%).

3.4.2. Disease Recurrence. There was no statistically signifi-
cant difference in the likelihood of diverticular disease recur-
rence between mesalazine and control interventions (9 trials,
2414 participants, RR=0.83, 95%CI=0.58-1.19, and I2=73%)
(Figure 2). One trial [22] had participants treated only for
2 months and then followed up for 48 months, leading
to uncertainty on the association between mesalazine and
prevention of disease recurrence. Another trial [28] enrolled
only people at their first diagnosis of acute uncomplicated
diverticulitis, a condition with an increased response to
mesalazine [2].



4 Canadian Journal of Gastroenterology and Hepatology

Ta
bl
e
1:
Ch

ar
ac
te
ris

tic
so

ft
he

ra
nd

om
iz
ed

co
nt
ro
lle
d
tr
ia
ls
co
m
pa
rin

g
m
es
al
az
in
ew

ith
co
nt
ro
li
nt
er
ve
nt
io
ns

fo
rd

iv
er
tic

ul
ar

di
se
as
e.

St
ud

y
(r
ef
er
en

ce
)

Ye
ar

N
um

be
ro

f
pa

tie
nt
s

M
ea
n
ag
e

(S
D
)

Pr
oc
ed

ur
eu

se
d
fo
r

di
ag
no

si
so

f
di
ve
rt
ic
ul
ar

di
se
as
e

C
ha

ra
ct
er
is
tic

so
f

di
ve
rt
ic
ul
ar

di
se
as
e

Fi
rs
t

di
ag
no

si
so

f
di
ve
rt
ic
ul
ar

di
se
as
e(

%
)

M
ea
n
tim

ef
ro
m

la
st
ep
is
od

eo
f

di
ve
rt
ic
ul
ar

di
se
as
e(

SD
),
da

ys

C
ha

ra
ct
er
is
tic

so
f

ex
pe

ri
m
en

ta
lt
re
at
m
en

t
(m

es
al
az
in
e)

C
ha

ra
ct
er
is
tic

so
fc
on

tr
ol

in
te
rv
en

tio
ns

Tr
ea
tm

en
t

du
ra
tio

n,
m
on

th
s

Fo
llo

w
-u
p

du
ra
tio

n,
m
on

th
s

En
do

sc
op

y
R
ad

io
lo
gi
c

im
ag
in
g

Su
bt
yp

e
A
ct
iv
ity

D
ai
ly

do
se
,m

g
M
od

eo
f

ad
m
in
is
tr
a-

tio
n

Ty
pe

D
ai
ly
do

se
M
od

eo
f

ad
m
in
is
tr
a-

tio
n

Tr
es
pi

et
al
.

[2
2]

19
99

16
6

61
.4
(6
.4
)

√
√

Ac
ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Re
m
iss

io
n

21
.0

na
80
0

C
on

tin
uo

us
N
o
tre

at
m
en
t

/
/

2
48

Tu
rs
ie
ta
l.
[2
3]

20
06

6
0
a

67
.5

√
Sy
m
pt
om

at
ic

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
ar

di
se
as
e

Re
m
iss

io
n

31
.1

na
16
00

C
on

tin
uo

us
La

ct
ob

ac
ill
us

ca
se
i

su
b-
sp
ec
ie
s

D
G

16
bi
lli
on

vi
ab
le

ly
op

hi
liz
ed

ba
ct
er
ia

Cy
cl
ic
(1
5

da
ys
/m

on
th
)

12
12

C
om

pa
ra
to

et
al
.a

[2
4]

20
07

5
8
b

67
.3
(1
0.
2)

√
√

Sy
m
pt
om

at
ic

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
ar

di
se
as
e

Ac
tiv

e
na

na
80
0
or

16
00

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

Ri
fa
xi
m
in

40
0
or

80
0

m
g

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

6
6

C
om

pa
ra
to

et
al
.b

[2
5]

20
07

2
6
8
b

65
.0

(7.
2)
–6

7.4
(9
.1)

√
√

Sy
m
pt
om

at
ic

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
ar

di
se
as
e

Ac
tiv

e
na

na
80
0
or

16
00

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

Ri
fa
xi
m
in

40
0
or

80
0

m
g

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

12
12

Sm
ith

et
al
.

[2
6]

20
12

43
na

√
Sy
m
pt
om

at
ic

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
ar

di
se
as
e

Ac
tiv

e
na

na
30
00

C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
3

3

Kr
ui
se

ta
l.
[2
7]

20
13

12
3

63
.0
(8
.6
)-

62
.0
(8
.6
)

√
Sy
m
pt
om

at
ic

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
ar

di
se
as
e

Ac
tiv

e
na

na
30
00

C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
6
w
ee
ks

6
w
ee
ks

Pa
re
nt
ee

ta
l.

[2
8]

20
13

9
2
c

61
.5
(1
1.1
)

√
√

Ac
ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Re
m
iss

io
n

10
0.
0

<
12

m
on

th
s

16
00

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

Pl
ac
eb
o

/
Cy

cl
ic
(1
0

da
ys
/m

on
th
)

24
24

St
ol
lm

an
et
al
.

[2
9]

20
13

8
1
d

56
.1
(1
1.1
)-

57
.7
(1
2.
8)

√
Ac

ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Ac
tiv

e
49
.6

na
24
00

C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
3

12

Tu
rs
ie
ta
l.
[3
0]

20
13

1
5
6
e

60
-6
4
f

√
Sy
m
pt
om

at
ic

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
ar

di
se
as
e

Re
m
iss

io
n

54
.3

na
16
00

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

Pl
ac
eb
o

La
ct
ob

ac
ill
us

ca
se
i

su
b-
sp
ec
ie
s

D
G

/
24

bi
lli
on

vi
ab
le

ly
op

hi
liz
ed

ba
ct
er
ia

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

Cy
cl
ic
(1
0

da
ys
/m

on
th
)

12
12

PR
EV

EN
T1

[3
1]
g

20
14

59
0

55
.3
(1
1.4

)
√

√
Ac

ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Re
m
iss

io
n

58
.1

9
1
.0

f
12
00

or
24
00

or
48

00
C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
24

24

PR
EV

EN
T2

[3
1]
g

20
14

59
2

56
.1
(1
1.0

)
√

√
Ac

ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Re
m
iss

io
n

59
.7

1
1
5
.5

f
12
00

or
24
00

or
48

00
C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
24

24

SA
G
-3
7
[3
2]

h
20
17

34
5

58
.6
(9
.3)

√
Ac

ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Re
m
iss

io
n

55
.0

87
.0
(4
8.
0)

30
00

C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
12

12

SA
G
-5
1[
32
]h

20
17

33
0

55
.4
(1
0.
6)

√
Ac

ut
e

un
co
m
pl
ic
at
ed

di
ve
rt
ic
ul
iti
s

Re
m
iss

io
n

51
.2

89
.0
(4
4.
0)

15
00

or
30
00

C
on

tin
uo

us
Pl
ac
eb
o

/
C
on

tin
uo

us
24

24

SD
,s
ta
nd

ar
d
de
vi
at
io
n;

na
,n
ot

as
se
ss
ed
.

a T
he

stu
dy

in
clu

de
s3

ar
m
s(
m
es
al
az
in
e,
pr
ob

io
tic
,a
nd

m
es
al
az
in
e
pl
us

pr
ob

io
tic
),
bu

to
nl
y
th
em

es
al
az
in
e
an
d
pr
ob

io
tic

ar
m
sw

er
ec

on
sid

er
ed

in
th
is
an
al
ys
is.

b 8
pa
rt
ic
ip
an
ts
we

re
in
clu

de
d
in

bo
th

stu
di
es
.

c 9
6
pa
rt
ic
ip
an
ts
we

re
ra
nd

om
iz
ed
;4

we
re

ex
clu

de
d
fo
rn

o
stu

dy
dr
ug

as
su
m
pt
io
n,

bu
tt
he
re

is
no

m
en
tio

n
on

th
ei
rs
tu
dy

gr
ou

p.
Th

us
,o
nl
y
92

pa
rt
ic
ip
an
ts
ar
ei
nc
lu
de
d
in

ou
ra

na
ly
sis
.

d T
he

stu
dy

in
clu

de
s3

ar
m
s(
m
es
al
az
in
e,
pl
ac
eb
o,
an
d
m
es
al
az
in
e
pl
us

pr
ob

io
tic
),
bu

to
nl
y
th
em

es
al
az
in
e
an
d
pl
ac
eb
o
ar
m
sw

er
e
co
ns
id
er
ed

in
th
is
an
al
ys
is.

e T
he

stu
dy

in
clu

de
s4

ar
m
s(
m
es
al
az
in
e,
pr
ob

io
tic
,m

es
al
az
in
ep

lu
sp

ro
bi
ot
ic
,a
nd

pl
ac
eb
o)
,b
ut

on
ly
th
e
m
es
al
az
in
e,
pr
ob

io
tic
,a
nd

pl
ac
eb
o
ar
m
sw

er
ec

on
sid

er
ed

in
th
is
an
al
ys
is.

f M
ed
ia
n
va
lu
e.

g T
he

sa
m
e
pu

bl
ic
at
io
n
in
clu

de
st
wo

ra
nd

om
iz
ed

tr
ia
ls
w
ith

id
en
tic
al
stu

dy
de
sig

n.
h T

he
sa
m
e
pu

bl
ic
at
io
n
in
clu

de
st
wo

ra
nd

om
iz
ed

tr
ia
ls.



Canadian Journal of Gastroenterology and Hepatology 5

245 Records identified through database searching in July 2018 

40 Cochrane Central Register of Randomized Trials
100 MEDLINE

96 EMBASE
9 ClinicalTrials.gov

80 Duplicate records removed

165 Records screened by title
and abstract

131 Records excluded on title and abstract screening 

85 Not relevant study design
3 Case reports

15 Editorials and commentaries
14 Not randomized controlled trials
34 Narrative reviews
17 Systematic reviews 

2 Randomized trial protocol
25 Not relevant intervention
21 Not relevant population

34 Full-text articles assessed 
for eligibility

23 Records excluded on full-text analysis 

11 Not relevant study design 
5 Not randomized controlled trials
4 No comparison with other interventions
1 No arm treated only with mesalazine
1 Narrative review

2 Population included in a subsequent randomized
trial

3 Abstract also published as article 
7 Summary of trial results also reported as article

13 Studies (11 publications) included in review (3,028 patients)

5 Studies ( 5 publications, 609 patients) evaluating the induction of remission of diverticular disease
10 Studies ( 8 publications, 2,804 patients) evaluating the prevention of recurrence of diverticular disease

3 Studies ( 3 publications, 484 patients) evaluating the onset of acute diverticulitis in symptomatic 
uncomplicated diverticular disease

4 Studies ( 3 publications, 1,336 patients) measuring the quality of life of people with diverticular disease
13 Studies (11 publications, 3,028 patients) measuring the diverticular disease related symptoms
11 Studies ( 9 publications, 2,927 patients) evaluating any adverse event

Figure 1: Flow diagram of search results and selection of included studies.

3.4.3. Acute Diverticulitis Onset in Symptomatic Uncompli-
cated Diverticular Disease. There was no statistically signif-
icant difference in the likelihood of developing acute diver-
ticulitis in symptomatic uncomplicated diverticular disease
between mesalazine and control interventions (3 trials, 484
participants, RR=0.26, 95%CI=0.06-1.20, and I2=0%).

3.4.4. Quality of Life. Four trials [24, 28, 31] compared
mesalazine with control interventions on quality of life
(Table 3). One trial [24] included participants with symp-
tomatic uncomplicated diverticular disease, while 3 [28,

31] included people with acute uncomplicated diverticulitis.
There was a higher improvement of physical functioning
(p<0.05) and general health (p=0.01) in the mesalazine than
rifaximin group at 6 months in people with symptomatic
uncomplicated diverticular disease [24]. Conversely, there
was no significant difference in quality of life scores between
the two groups in acute uncomplicated diverticulitis [28, 31].

3.4.5. Symptoms Relief. Thirteen trials [22–32] compared
mesalazine with control interventions on symptoms relief
(Supplementary Table 4). There was a statistically significant
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Figure 2: Comparative effectiveness of mesalazine versus control interventions by subtype of diverticular disease on the number of
participants developing disease recurrence.

reduction of diverticula-related symptoms with mesalazine
compared to control interventions in 4 out of 6 trials on
symptomatic uncomplicated diverticular disease and in 2
out of 7 trials on acute uncomplicated diverticulitis. In the
analysis of the 4 [24, 25, 28, 29] trials reporting a global
symptoms score, there was a lower mean score at maximum
follow-up with mesalazine than control interventions (4
trials, 479 participants, SMD=-0.79, 95%CI=-1.18,-0.39, and
I2=72%) (Figure 3). Baseline global symptoms score was
not statistically different between mesalazine and control
interventions arms in all included studies.

A summary of trial results for other outcomes is reported
in Supplementary Table 3.

3.4.6. Subgroup Analyses. Subgroup analyses by subtype of
diverticular disease, type of control intervention, follow-up
duration, mesalazine dose, and mode of administration are
reported in SupplementaryTables 3, 5, 6, 7, and 8, respectively.

Subtype of Diverticular Disease. There was a higher like-
lihood of achieving remission with mesalazine than con-
trol interventions in acute uncomplicated diverticulitis (1
trial, 81 participants, RR=2.67, and 95%CI=1.05-6.79), but
not in symptomatic uncomplicated diverticular disease (1
trial, 123 participants, RR=1.04, and 95%CI=0.81-1.34).There
was no significant interaction between subgroups (p=0.06).

There was a lower likelihood of recurrence with mesalazine
than control interventions in symptomatic uncomplicated
diverticular disease (2 trials, 216 participants, RR=0.52, and
95%CI=0.28-0.97), but not in acute uncomplicated divertic-
ulitis (7 trials, 2196 participants, RR=0.90, and 95%CI=0.61-
1.33) (Figure 2).There was no significant interaction between
subgroups (p=0.14). There was a lower mean score at maxi-
mum follow-up with mesalazine than control interventions
in both symptomatic uncomplicated diverticular disease (2
trials, 326 participants, SMD=-1.01, and 95%CI=-1.51,-0.52)
and acute uncomplicated diverticulitis (2 trials, 153 partici-
pants, SMD=-0.56, and 95%CI=-0.88,-0.24) (Figure 3).There
was no significant interaction between subgroups (p=0.13).

Type of Comparator. There was a lower likelihood of symp-
tomatic uncomplicated diverticular disease recurrence with
mesalazine only in the comparison with placebo (1 trial,
101 participants, RR=0.33, and 95%CI=0.13-0.86). There was
no significant interaction among subgroups (p=0.22). In
acute uncomplicated diverticulitis, there was a lower likeli-
hood of recurrence with mesalazine only in the comparison
with no treatment (1 trial, 166 participants, RR=0.32, and
95%CI=0.18-0.57), with a statistically significant difference
among subgroups (p=0.001). However, in the single study
[22] comparing mesalazine with no treatment participants
were treated only for 2 months and then followed up for 48
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Figure 3: Comparative effectiveness of mesalazine versus control interventions by subtype of diverticular disease on global symptoms score.
∗There was not statistically significant difference in baseline global symptoms score between mesalazine and control interventions arms in
all included studies.

months, leading to uncertainty on the association between
mesalazine and prevention of disease recurrence.

Follow-Up Duration. In acute uncomplicated diverticuli-
tis, there was a lower mean global symptoms score with
mesalazine than control interventions only at long-term
(more than 12 months) follow-up (1 trial, 92 participants,
SMD=-0.64, and 95%CI=-1.06,-0.22). There was no signifi-
cant interaction among subgroups (p=0.55).

Mode of Mesalazine Administration. There was a lower like-
lihood of symptomatic uncomplicated diverticular disease
recurrence with mesalazine than control interventions only
with cyclic administration (1 trial, 156 participants, RR=0.46,
and 95%CI=0.22-0.98). There was no significant interaction
among subgroups (p=0.61).

Publication bias could not be assessed due to the paucity
of data.

4. Discussion

We found that mesalazine may decrease recurrences in
symptomatic uncomplicated diverticular disease, but not in
acute uncomplicated diverticulitis. Subgroup analyses con-
firmed an effect in symptomatic uncomplicated diverticular
disease only when mesalazine was compared with placebo
or cyclically administrated. Based on current evidence from
randomized trials, there is uncertainty on the effect of
mesalazine in achieving remission in both symptomatic
uncomplicated diverticular disease and acute uncomplicated
diverticulitis. The development of acute diverticulitis in
people with symptomatic uncomplicated diverticular disease
may not be reduced by mesalazine. Mesalazine may improve

quality of life in symptomatic uncomplicated diverticular
disease and the global symptoms score in both subtypes
of diverticular disease, with a larger effect in symptomatic
uncomplicated diverticular disease.

In acute uncomplicated diverticulitis, existing systematic
reviews either suggest a role for mesalazine in symptoms
relief [33, 34] and recurrence prevention [33–36] or find
no evidence supporting mesalazine use in the prevention
of disease relapse [37–39]. In symptomatic uncomplicated
diverticular disease, three systematic reviews found that
mesalazine has a role for symptoms relief [34, 36, 40],
recurrence prevention [34, 36], and prevention of acute
diverticulitis onset [36, 40].

Most of these analyses primarily described single study
results without performing quantitative syntheses of data
[33–36, 40]. In two of these reviews evidence is derived from
both randomized trials and observational studies [33, 36],
which are an inadequate study design to address intervention
questions. Existing reviews also focused on one diverticular
disease subtype only [33, 35, 37–40], with methodological
limitations in search strategies and study selection or in
outcomes analysis, considering selected outcomes rather than
the full benefits-harms trade-off for mesalazine [33–40].

We found that mesalazine may not reduce acute uncom-
plicated diverticulitis recurrence but may possibly lead to its
remission. This last finding is based only on one trial [29]
enrolling a small sample of people with 1-3 previous episodes
of acute diverticulitis, a condition with a high likelihood
of response to mesalazine due to the low-grade intestinal
fibrosis [41]. Thus, the certainty of evidence for this outcome
was graded as “very low” and we could not provide any
suggestions/recommendations on the use of mesalazine in
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the acute phase of acute uncomplicated diverticulitis. Our
analysis confirms the role of mesalazine in symptomatic
uncomplicated diverticular disease for the prevention of
recurrences, but not for acute diverticulitis onset. We also
found that mesalazine may produce a higher reduction in
patients’ symptoms compared to control interventions in
both disease subtypes, with a large difference in symptomatic
uncomplicated diverticular disease and a medium difference
in acute uncomplicated diverticulitis.

Benchmarked with recommendations from key inter-
national guideline agencies, our findings support the more
recently guidelines which do not recommend mesalazine
for the prevention of acute uncomplicated diverticulitis
recurrence [4, 7, 14, 15] and acute diverticulitis onset in
symptomatic uncomplicated diverticular disease [4]. Guide-
line recommendations onmesalazine to achieve symptomatic
uncomplicated diverticular disease remission are conflicting
[4, 7, 14]. We found no benefit of mesalazine in this setting,
althoughuncertainty persists since only one trial with a short-
term follow-up assessed this outcome [27]. Finally, the Italian
Group on Diverticular Diseases [4] states that there is no
clear evidence on mesalazine use to achieve acute uncom-
plicated diverticulitis remission and prevent symptomatic
uncomplicated diverticular disease recurrence. We show
that mesalazine may decrease recurrences in symptomatic
uncomplicated diverticular disease, while there is uncertainty
on its effect in achieving acute uncomplicated diverticulitis
remission.

Based on the analysis of 13 randomized trials, we can
suggest the use of mesalazine for prevention of symp-
tomatic uncomplicated diverticular disease relapse, a con-
dition with no effective therapeutic alternatives, although
results from long-term high-quality randomized trials and
cost-effectiveness analyses are needed before extending the
indications of this drug.

To the best of our knowledge, this is the first systematic
review which compares mesalazine with other interventions
for all diverticular disease subtypes, with a comprehensive
evaluation of benefits and harms of this treatment and a
quantitative synthesis of data. We evaluated the totality of
evidence, including 13 trials versus 2-8 in existing systematic
reviews [33–40], and only randomized trials compared to
mixed use of both cohort and randomized designs in some
previous reviews.

Our study has some limitations. Most of assessed out-
comes had low/very low certainty of evidence due to the small
number of included trials at low risk of bias (4 out of 13)
and their heterogeneity. One trial [32] was stopped due to
futility before the 24-month planned follow-up, leading to
possible underestimation of events in mesalazine and control
interventions arms. Moderate/high heterogeneity was found
in some outcome analyses, which was mainly due to the
different disease subtypes of primary studies populations.
Anticipating this potential source of heterogeneity, we pre-
planned to stratify all outcome and subgroup analyses by
diverticular disease subtype. The criteria for the diagnosis
of symptomatic uncomplicated diverticular disease varied
across included studies, since the definition of this condi-
tion is not yet standardized. The diagnosis of diverticular

disease was not standardized across included trials (use
of endoscopy, radiologic imaging, or both). We could not
analyze the impact of mesalazine formulations on the con-
sidered outcomes. Most included studies used pH-dependent
preparations, with a similar drug release in the colon, while
only two trials [31] used the multimatrix (MMX) mesalazine
formulation.We could not evaluate the effect ofmesalazine by
diverticula localization. More than 90% of included patients
in each trial had diverticula in the left colon and results
based ondisease localizationwere not provided.We could not
evaluate some relevant outcomes (times to remission, acute
diverticulitis development in symptomatic uncomplicated
diverticular disease, surgery, and hospitalization), as these
were not reported in included trials. Finally, we could not
analyze the cost-effectiveness of the suggested therapeutic
approach with mesalazine for the prevention of symptomatic
uncomplicated diverticular disease recurrences because no
trial provided data on costs.

There remains a need for high-quality randomized trials
to further investigate the role of mesalazine in diverticular
disease and, especially, its effects on achieving disease remis-
sion. These studies should also better clarify the impact of
mesalazine on diverticular disease-related symptoms, quality
of life, and costs in symptomatic uncomplicated diverticular
disease. The role of mesalazine in acute complicated diver-
ticulitis and the comparison between its cyclic versus con-
tinuous administration require further consideration. Finally,
randomized trials including populations with right-sided
disease, a condition with a described different pathogenesis
from the left-sided disease, are warranted to evaluate any
differences in benefits and harms of mesalazine.

5. Conclusions

Based on the totality of evidence, mesalazine may decrease
symptomatic uncomplicated diverticular disease recurrence,
whereas itmay not prevent acute uncomplicated diverticulitis
relapse. There is uncertainty on the effect of mesalazine in
achieving remission in symptomatic uncomplicated diver-
ticular disease and acute uncomplicated diverticulitis. The
development of acute diverticulitis in people with symp-
tomatic uncomplicated diverticular disease may not be
reduced by mesalazine. Mesalazine may improve quality
of life in symptomatic uncomplicated diverticular disease
and patients’ symptoms in both subtypes of diverticular
disease, with a larger effect in symptomatic uncomplicated
diverticular disease.
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