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Unmet needs in treatment of symptomatic 
uncomplicated diverticular disease and 
prevention of recurrent acute diverticulitis: 
a scoping review
Marilia Carabotti , Rosario Cuomo, Giovanni Marasco, Giovanni Barbara, Franco Radaelli 
and Bruno Annibale

Abstract
Background: Diverticular disease (DD) represents a common gastrointestinal condition 
that poses a heavy burden on healthcare systems worldwide. A high degree of uncertainty 
surrounds the therapeutic approaches for the control of symptoms in patients with 
symptomatic uncomplicated diverticular disease (SUDD) and primary and secondary 
prevention of diverticulitis and its consequences.
Objectives: To review the current knowledge and discuss the unmet needs regarding the 
management of SUDD and the prevention of acute diverticulitis.
Eligibility criteria: Randomized trials, observational studies, and systematic reviews on 
lifestyle/dietary interventions and medical treatment (rifaximin, mesalazine, and probiotics) of 
SUDD or prevention of acute diverticulitis.
Sources of evidence: The literature search was performed from inception to April 2023, 
without language restriction, following the modified Preferred Reporting Items for Systematic 
review and Meta-Analyses (PRISMA) reporting guidelines. References of the papers selected 
were checked to identify additional papers of potential interest. The final list of references was 
evaluated by a panel of experts, who were asked to check for any lack of relevant studies.
Charting methods: Information on patient population, study design, intervention, control 
group, duration of the observation, and outcomes assessed was collected by two authors 
independently.
Results: The review shows a high degree of uncertainty about therapeutic interventions, both 
dietary/lifestyle and pharmacological, in patients with SUDD, because of the scarcity and 
weakness of existing evidence. Available studies are generally of low quality, heterogeneous, 
and outdated, precluding the possibility to draw robust conclusions. Similarly, acute 
diverticulitis prevention has been seldom investigated, and there is a substantial lack of 
evidence supporting the role of dietary/lifestyle or pharmacological approaches to reduce the 
risk of diverticulitis.
Conclusion: The lack of robust evidence regarding therapeutic options for gastrointestinal 
symptoms in SUDD patients and for primary and secondary prevention of acute diverticulitis 
remains an important unmet need in the management of DD.
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Introduction
Colonic diverticulosis represents one of the most 
frequent findings during colonoscopy1 and diver-
ticular disease (DD) represents a common gastro-
intestinal condition that poses a heavy burden on 
healthcare systems worldwide.2 Over 50% of peo-
ple over the age of 60 and over 60% of people 
over age 80 have colonic diverticula.1,3,4

DD encompasses several clinical scenarios, rang-
ing from asymptomatic diverticulosis to sympto-
matic uncomplicated or complicated DD (i.e. 
acute diverticulitis or diverticular bleeding).5 
Although most subjects with DD remain asymp-
tomatic for life (diverticulosis), approximately 
15% experience chronic, recurrent gastrointesti-
nal symptoms (e.g. abdominal pain and/or dis-
comfort, alteration of bowel movements, and 
bloating in the absence of macroscopic signs of 
colonic inflammation), a condition termed as 
symptomatic uncomplicated diverticular disease 
(SUDD) that may be difficult to differentiate 
from irritable bowel syndrome (IBS). In fact, it is 
a matter of debate whether SUDD could be con-
sidered a disease of its own or whether it repre-
sents the coexistence of IBS in patients with 
colonic diverticula. However, the high prevalence 
of this condition and the significant impact on 
quality of life require therapies for the relief of 
chronic symptoms.6,7 About 1–4% of DD patients 
developed acute diverticulitis (e.g. acute symp-
toms/signs as fever, acute abdominal pain, and 
leukocytosis) in its uncomplicated or complicated 
form (with the presence of abscesses, perforation, 
fistulas, stenosis, or peritonitis),8 that can recur in 
approximately one-third of patients.1,8–11

Despite the clinical relevance, the high prevalence 
of DD, and its impact on quality of life, a high 
degree of uncertainty surrounds the therapeutic 
approaches for gastrointestinal (GI) symptoms in 
patients with SUDD and primary and secondary 
prevention of diverticulitis and its consequences.

This scoping review of the literature aims to sum-
marize the current knowledge and discuss the 
unmet needs regarding the management of 
SUDD and the prevention of acute diverticulitis.

Methods
An expert panel composed of six gastroenterolo-
gists with long-lasting experience in DD was 
involved in the identification of the major open 

questions regarding the medical management of 
DD. In a face-to-face meeting, chaired by a panel 
moderator experienced in facilitating group dis-
cussions and criteria development, the experts 
were asked to generate relevant clinical questions 
using the Patients-Interventions-Comparators-
Outcomes (PICO) format (Table 1). Based on 
the PICO questions identified, a detailed and 
broad literature search was performed from 
inception to 12 April 2023, without language 
restriction, following the modified Preferred 
Reporting Items for Systematic review and Meta-
Analyses (PRISMA) reporting guidelines12 
(Supplemental Table 1). Studies selected 
included randomized clinical trials (RCTs) and 
observational studies assessing the role of lifestyle 
interventions or medical treatment, that is, rifaxi-
min and mesalazine (often prescribed in patients 
with SUDD or with a previous episode of diver-
ticulitis, even if not approved in any jurisdiction), 
and probiotics. When available, results of meta-
analyses or systematic reviews were utilized as the 
primary source of information/data. References of 
the papers selected were also checked to identify 
additional papers of potential interest. The final 
list of references was also evaluated by the panel 
experts, who were asked to check for any lack of 
relevant studies. Discordance regarding the perti-
nence of the study to address each PICO was 
resolved in a face-to-face meeting.

For eligible studies, information on patient popu-
lation, study design, intervention, control group, 
duration of treatment and follow-up, and out-
comes assessed was collected by two authors 
independently. Study characteristics are summa-
rized in tables; no formal quantitative synthesis of 
results was performed.

Results
Four major questions regarding the management 
of DD were identified (Table 1). The literature 
search initially identified 361 papers, of which 62 
were considered pertinent to address the PICO 
questions.

Dietary and lifestyle interventions in patients 
with SUDD without previous diverticulitis
Two systematic reviews have investigated the 
role of fibers in SUDD. A systematic review 
published in 201713 included 19 studies: 9 
regarding the intake of dietary fibers and 10 with 
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Table 1.  PICO questions identified by the expert panel.

Question Population Intervention Control Outcomes

Question #1 Patients with 
SUDD, without 
a history of 
diverticulitis

Dietary/lifestyle 
interventions:
1. High-fiber diet/fiber 
supplementation
2. Lifestyle intervention 
(smoking cessation, 
physical activity, alcohol 
consumption, weight 
management).

1. Free diet
2. No lifestyle 
intervention

Symptoms
Diverticulitis
Bleeding
Quality of life
Hospitalizations
Need for surgical 
intervention
Resource utilization

Question #2 Patients with 
SUDD, without 
a history of 
diverticulitis

Medical treatment:
1. Rifaximin
2. Mesalazine
3. Probiotics

Placebo
Usual practice
Head-to-head 
comparison

Symptoms
Diverticulitis
Bleeding
Quality of life
Hospitalizations
Need for surgical 
intervention
Resource utilization

Question #3 Patients with 
a history of 
diverticulitis

Dietary/lifestyle 
interventions:
1. High-fiber diet/fiber 
supplementation
2. Lifestyle intervention 
(smoking cessation, 
physical activity, alcohol 
consumption, weight 
management).

Placebo
Usual practice
Head-to-head 
comparison

Relapse of 
diverticulitis
Symptoms
Bleeding
Quality of life
Hospitalizations
Need for surgical 
intervention
Resource utilization

Question #4 Patients with 
history of 
diverticulitis

Medical treatment:
1. Rifaximin
2. Mesalazine
3. Probiotics

Placebo
Usual practice
Head-to-head 
comparison

Relapse of 
diverticulitis
Symptoms
Bleeding
Quality of life
Hospitalizations
Need for surgical 
intervention
Resource utilization

PICO, Patients-Interventions-Comparators-Outcomes; SUDD, symptomatic uncomplicated diverticular disease.

fiber supplementation. Individual studies sug-
gested that fibers, both dietary and supplemen-
tal, may provide a benefit in SUDD, but the 
quality of the studies was very low, with only one 
study having an optimal score according to the 
Jadad scale.

As for studies on dietary fibers, only one trial was 
double-blind, therapeutic regimens were hetero-
geneous (i.e. dietary fibers, crispbread, high resi-
due, low sugar with unprocessed bran), the 
amount of dietary fiber utilized was variable (from 
20 to 96 g/day), and control groups were also het-
erogeneous (i.e. symbiotic preparations, rifaximin, 

lactulose, not high-fiber diet). The follow-up 
ranged from 3 to 65 months.

Among studies on fiber supplementation, the 
kind of supplementation was heterogeneous (glu-
comannan, ispaghula, bran, plantago ovata, and 
methylcellulose). None of the studies achieved a 
high dosage of fiber intake with the prescribed 
supplementation regimen. Control groups were 
also highly variable, including, among others, the 
combination of fibers with rifaximin, placebo, 
and lactulose. The follow-up ranged between 1 
and 12 months. The presence of substantial meth-
odological limitations, the heterogeneity of the 
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therapeutic regimens, the heterogeneity of treat-
ment in the control groups, and the lack of ad 
hoc designed studies did not allow to draw any 
conclusion on the potential benefit of dietary or 
supplemental fibers in patients with SUDD 
(Table 2).

In 2019, another systematic review summarized 
the evidence on the effects of dietary fiber modifi-
cations, with or without the probiotics use, on the 
incidence of asymptomatic or SUDD in older 
adults, as well as on gastrointestinal function and 
symptoms.14 Nine studies were included: seven 
investigated the effect of dietary fibers and two 
the effect of symbiotics. Only one study, with a 
high risk of bias, measured the effect of dietary 
fiber on the incidence of diverticulitis. The 
mean sample age ranged between 57 and 
70 years, and three meta-analyses on different 
outcomes were performed. Dietary fiber supple-
mentation improved stool weight [mean 

difference (MD): 29 g/day, p < 0.00001; level of 
evidence: low] but had no significant effect on 
gastrointestinal symptoms [standardized mean 
difference (SMD): −0.13, p = 0.16; level of evi-
dence: low] and stool transit time (MD: −3.70 h, 
p = 0.32; level of evidence: low). According to the 
authors, fibers may have a role in improving 
bowel function, but future studies are needed to 
assess their role in preventing diverticulitis. 
However, in this systematic review, only one 
meta-analysis addressed our selected outcome 
(effect on gastrointestinal symptoms).

No additional studies following the publication 
of the two systematic reviews were identified, nor 
were studies on lifestyle interventions. The lack 
of intervention studies evaluating the effects of 
smoking cessation or body weight reduction/
physical activity promotion on DD certainly falls 
among the unmet needs linked to the manage-
ment of SUDD. In fact, although 

Table 2.  Systematic reviews on the role of fibers in SUDD.

Author year 
(ref.)

No. studies/
patients

Type of 
diverticular 
disease

Type of studies Control group Outcomes Efficacy

Carabotti, 
201713

19/2443 SUDD DB RCT, RCT, 
interventional not 
controlled and 
observational

Placebo, 
symbiotic, 
rifaximin, 
lactulose, non-
high-fiber diet,
diet with standard 
content of fiber, 
bulk laxative plus 
antispasmodic

Reduction of 
abdominal
symptoms
Occurrence
of diverticulitis

The presence of substantial 
methodological limitations, the 
heterogeneity of the therapeutic 
regimens employed, and the lack 
of ad hoc designed studies, did not 
permit a summary of the outcome 
measures.

Eberhardt, 
201914

Nine, of which 
seven testing 
dietary fibers 
and four 
included in 
the meta-
analyses

AS or SUDD 
in older 
adults

One DB RCT,
three DB cross-
over RCT,
three pre-
post-trials (not 
included in the 
meta-analysis)

Placebo Prevention of 
diverticulitis
Stool weight
Symptoms
Stool transit 
time

• � Prevention of diverticulitis: only 
one single-arm study. Meta-
analysis not feasible

• � Stool weight: significant 
increase versus placebo [MD: 
29 g/day (95% CI: 8–51 g); I2: 
65%; n = 3 intervention groups (2 
ispaghula husk; n = 1 bran); n = 2 
studies, n = 134 participants].

• � Symptoms: no significant 
difference versus placebo [SMD: 
−0.13 (95%: −0.31 to 0.05); 
p = 0.16; I2: 33%; n = 4 intervention 
groups; n = 161 participants].

• � Stool transit time: no 
significant difference versus 
placebo [MD: −3.70 (95% CI: 
−11.06 to 3.65); p = 0.32; I2: 
0%; n = 3 intervention groups; 
n = 134 participants].

AS, asymptomatic diverticular disease; CI, confidence interval; DB, double-blind; MD, mean difference; RCT, randomized clinical trial; SMD, 
standardized mean difference; SUDD, symptomatic uncomplicated diverticular disease.
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Table 3.  Epidemiological studies investigating the role of lifestyle on the risk of DD.

Author (year) 
(ref.)

Study design Number of 
participants

Risk factors evaluated Results

Strate et al., 
201715

Prospective 46,295 men • � Western dietary pattern 
(high in red meat, refined 
grains, and high-fat dairy);

• � Conservative dietary 
pattern (high in fruits, 
vegetables, and whole 
grains)

Men in the highest quintile of the Western 
Dietary Pattern score had a 55% higher 
risk of diverticulitis (HR = 1.55; 95% CI: 
1.20–1.99).

Aune et al., 
202016

Meta-analysis 
of five 
prospective 
studies

865,829 •  Dietary fiber intake The risk of DD was reduced by 26% for every 
10 g/day of dietary fiber (RR = 0.74; 95% CI: 
0.71–0.78). A risk reduction of 23%, 41%, 
and 58% was documented for an intake of 
20, 30, and 40 g/day, respectively, compared 
to 7.5 g/day.

Aune et al., 
201717

Meta-analysis 
of five 
prospective 
studies

147,869 •  Physical activity The risk of DD was 24% lower for high levels 
of physical activity compared to low levels 
(RR = 0.76; 95% CI: 0.63–0.93) and 26% 
lower for highly vigorous versus low levels 
of vigor physical activity (RR = 0.74; 95% CI: 
0.57–0.97).

Aune et al., 
201717

Meta-
analysis of six 
prospective 
studies

1,636,777 •  BMI An increase in BMI of 5 units was associated 
with an excess risk of DD of 28% (RR = 1.28; 
95% CI: 1.18–1.40), an excess risk of 
diverticulitis of 31% (RR = 1.31; 95% CI: 1.09–
1.56), and an excess risk of complications of 
DD of 20% (RR = 1.20; 95% CI: 1.04–1.40).
The risk of DD increased linearly with BMI, 
being three times greater for subjects with 
a BMI of 40 or more compared to subjects 
with a BMI of 20 (RR = 3.01; 95% CI: 2.06–
4.39).

Aune et al., 
201718

Meta-analysis 
of five 
prospective 
studies

385,291 •  Smoking The risk of incident DD was 36% higher in 
current smokers (RR = 1.36; 95% CI: 1.15–
1.61) and 17% higher for former smokers 
(RR = 1.17; 95% CI: 1.05–1.31). The risk 
increased by 11% for every 10 cigarettes 
smoked during the day.

Liu et al., 
201719

Prospective 51,529 men • � Low-risk lifestyle 
defined as average red 
meat intake <51 g/day, 
dietary fiber intake in the 
highest 40% of the cohort 
(approximately 23 g/day), 
vigorous physical activity 
in the highest 50% of 
the cohort participants 
with a non-zero value 
(approximately 2 h of 
exercise per week), 
normal BMI between 18.5 
and 24.9 kg/m2 and never 
smoker.

Compared to men with no low-risk lifestyle 
factors, the multivariable relative risks of 
diverticulitis were 0.71 (95% CI: 0.59–0.87) 
for men with one low-risk lifestyle factor; 
0.66 (95% CI: 0.55–0.81) for two low-risk 
factors; 0.50 (95% CI: 0.40–0.62) for three 
low-risk factors; 0.47 (95% CI: 0.35–0.62) 
for four low-risk factors; and 0.27 (95% CI: 
0.15–0.48) for five low-risk factors. Based 
on data from these studies, adhering to a 
low-risk lifestyle could prevent 50% (95% CI: 
20–71%) of incident diverticulitis cases.

BMI, Body Mass Index; CI, confidence interval; DD, diverticular disease; HR, Hazard Ratio; RR, Relative Risk.
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epidemiological studies suggest an important 
protective role of lifestyle habits on the risk of 
DD (Table 3),15–19 no study conducted on 
SUDD patients is available.

Overall, epidemiological studies indirectly pro-
vide a rationale for assessing the efficacy of life-
style interventions to prevent DD complications 
even in SUDD patients.

Medical treatment in patients with SUDD, 
without previous diverticulitis
Rifaximin.  It has been proposed that gut micro-
biota imbalance is one of the pathogenetic mech-
anisms underlining symptomatic DD. On this 
basis, rifaximin, a broad-spectrum non-absorb-
able antibiotic, has been tested as a possible treat-
ment for symptoms relief in DD.20

In a systematic review, Maconi et al.21 examined 
the evidence regarding the role of medical therapy 
in reducing symptoms and preventing acute 
diverticulitis. Overall, 31 prospective clinical 
studies were analyzed, which presented high het-
erogeneity in the study design, inclusion criteria, 
patient characteristics, treatment regimens, and 
combinations and outcome type. This heteroge-
neity precluded quantitative synthesis of the 
results, limiting their interpretation. However, in 
all nine randomized trials that included symptom 
reduction as an outcome, a dose of 400 mg/12 h of 
rifaximin was able to reduce lower GI symptoms. 
Furthermore, cumulative data from the four ran-
domized trials evaluating the prevention of acute 
diverticulitis demonstrated a significant benefit 
with rifaximin plus fiber compared to fiber alone 
[1-year acute diverticulitis rate: 11/970 (1.1%) 
versus 20/690 (2.9%); (p = 0.012)], with a number 
needed to treat (NNT) of 57 to prevent an attack 
of acute diverticulitis.

A meta-analysis of four RCTs for a total of 1660 
patients compared the long-term efficacy of rifax-
imin plus fiber supplementation administration 
compared with supplementation alone.22 The 
study documented a pooled risk difference (RD) 
for symptom reduction of 29.0% [rifaximin versus 
control; 95% confidence interval (CI): 24.5–
33.6%; p < 0.0001] with an NNT of 3. 
Furthermore, there was an RD for the complica-
tion rate of −1.7% in favor of rifaximin (95% CI: 
−3.2 to −0.1%; p = 0.03; NNT = 59).

The only double-blind placebo-controlled trial 
included 168 SUDD outpatients who were 
treated with cyclic (i) fiber supplementation (glu-
comannan 2 g/day) plus rifaximin 400 mg b.d. for 
1 week per month (n = 84) or (ii) glucomannan 
2 g/day plus placebo two tablets b.d. for 1 week 
per month (n = 84).23 After 1 year, patients treated 
with rifaximin were significantly more asympto-
matic or mildly symptomatic compared to the 
placebo group (68.9% versus 39.5%, p = 0.001). 
The GI symptoms that were mainly influenced by 
rifaximin treatment were bloating and abdominal 
pain or discomfort (p < 0.001).

In addition to RCTs, the effectiveness of rifaxi-
min in the treatment of SUDD has been investi-
gated in several observational studies.

Table 4 reports the main characteristics of experi-
mental23–30 and observational31–34 studies on 
rifaximin in patients with SUDD.

Data arising from non-randomized studies, 
despite the lack of a control group or the likeli-
hood of selection bias, thus representing a weak-
ness in the quality of this evidence, are in line with 
the conclusions of RCTs. In this respect, the 
application of propensity score methods could 
reduce the risk of bias due to the non-comparabil-
ity of baseline characteristics and disease severity 
of patients treated with rifaximin or alternative 
approaches. In summary, RCTs and observa-
tional studies suggest a benefit of rifaximin associ-
ated with fiber in reducing lower GI symptoms 
associated with SUDD. However, the paucity of 
data and the lack of recent RCTs do not allow us 
to reach strong conclusions.

Mesalazine.  Mesalazine has been proposed as a 
treatment for low-grade inflammation of the 
colonic mucosa in SUDD. To date, three meta-
analyses of randomized controlled trials (RCTs) 
on mesalazine treatment have been published,35–37 
one of which included only studies in patients 
with previous diverticulitis.35

The meta-analysis by Iannone et al.36 included 
both studies on SUDD and studies on acute 
uncomplicated diverticulitis. Regarding SUDD, 
only one RCT (123 patients) evaluated the 
remission of symptoms using mesalazine 
(3000 mg/day for 6 weeks) versus placebo, with-
out showing a benefit for mesalazine use [odds 
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ratio (OR): 1.04; 95% CI: 0.8–1.34].38 As for 
symptomatic relapses, two RCTs conducted in 
SUDD patients were identified, for a total of 
216 patients.39,40 Treatment with mesalazine 
(1600 mg/day for 12 months) was associated 
with a significant reduction (48%) in the risk of 
symptomatic relapse (OR: 0.52; 95% CI: 0.28–
0.97). There was a reduction in diverticula-related 
symptoms with mesalazine compared to control 
interventions (placebo, rifaximin, or Lactobacillus 
casei sub-species DG) in four of six studies of 
symptomatic uncomplicated DD.24,26,38–41 In the 
analysis of two studies of SUDD patients reporting 
a global symptom score,24,26 a lower mean score 
was found with mesalazine (800 or 1600 mg/day 
for 10 days/month for 6–12 months) compared to 
control interventions at maximum follow-up (2 
studies, 326 participants, SMD = −1.01, 95% CI: 
−1.51 to −0.52). However, the global symptom 
score included also upper GI symptoms, thus 
reducing the clarity of these results.

In the meta-analysis by Picchio et al.37 RCTs 
comparing mesalazine versus placebo in patients 
with SUDD were included. Four RCTs enrolled 
379 patients, 197 treated with Mesalazine and 
182 with placebo. Three studies provided data on 
symptom relief,38,40,41 that was achieved in 97/121 
(80.0%) patients in the mesalazine group and 
81/129 (62.7%) patients in the placebo group 
(OR: 0.43; 95% CI: 0.24–0.75; p = 0.003 in favor 
of mesalazine group). Two studies provided 
information on the occurrence of diverticulitis 
during follow-up,40,42 which occurred in 23/119 
(19.3%) patients in the mesalazine group and 
34/102 (33.3%) patients in the placebo group 
(OR: 0.35; 95% CI: 0.17–0.70; p = 0.003 in favor 
of the mesalazine group).

Summary characteristics of RCTs assessing the 
effect of mesalazine on symptoms in patients with 
SUDD are reported in Supplemental Table 2.

In summary, existing evidence, particularly evi-
dence deriving from placebo-controlled RCTs, 
suggests that mesalazine can play a role in reduc-
ing symptoms. However, the total number of 
studies and patients involved is small, thus pre-
cluding the possibility of solid conclusions.

No studies were identified following the publica-
tion of the two meta-analyses in 2018.

Probiotics.  A systematic review evaluated the 
effectiveness of probiotics in SUDD in terms of 
abdominal symptoms remission and acute diver-
ticulitis prevention.43 Eleven studies were identi-
fied: two were double-blind placebo-controlled 
RCTs, five were open-label RCTs, and the 
remaining three were non-randomized open-label 
studies. Three studies included patients with 
symptomatic uncomplicated disease, whereas 
four studies included patients with symptomatic 
uncomplicated disease in remission. The remain-
ing four studies examined patients with compli-
cated or acute diverticulitis. Mainly single 
probiotic strains were used (72.7%), most fre-
quently Lactobacilli. Follow-up ranged from 1 to 
24 months. The interventions were variable: in 
eight studies, the probiotic was administered 
together with antibiotics or anti-inflammatory 
drugs and compared with the effectiveness of the 
drug alone; in three studies, the probiotic was 
compared with a diet rich in fiber or used together 
with phytoextracts. As an outcome measure, four 
studies evaluated the rate of acute diverticulitis 
occurrence, six studies the abdominal symptoms 
reduction, and six studies the abdominal symp-
toms recurrence. Meta-analysis on the efficacy of 
the probiotics in DD was not performed due to 
the poor quality of available studies. In the only 
double-blind, placebo-controlled RCT40 on 
patients with SUDD, 210 patients were random-
ized into 4 groups: (A) Mesalazine + placebo; (B) 
lactobacillus + placebo; (C) mesalazine + lactoba-
cillus; (D) placebo + placebo. Treatments with 
cyclic Mesalazine and Lactobacillus casei subsp 
DG, particularly if administered in combination, 
appeared to be better than placebo for maintain-
ing remission of uncomplicated symptomatic 
diverticular disease at 12 months (relapse in 0% 
of cases in group C, 13.7% in group A, 14.5% in 
group B, and 46% in group D).

In addition, a further double-blind placebo-con-
trolled RCT not included in the previous sys-
tematic review, included 120 SUDD patients 
treated for 3 months with (i) supplementation  
of  Lactobacillus rhamnosus, Enterococcus faecium, 
Lactobacillus acidophilus, and Lactobacillus plan-
tarum (1 ml/kg/day) or (ii) placebo.44 Alteration of 
bowel habits (constipation, diarrhea), mucorrhea, 
and back pain were significantly reduced in patients 
supplemented with probiotics, but the reduction of 
abdominal pain was similar between groups.
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A reduction in abdominal swelling and pain in 
subjects with SUDD is associated with the use of 
L. acidophilus, Lactobacillus helveticus, and 
Bifidobacterium spp. 420 or Lactobacillus paracasei 
has been documented in non-randomized stud-
ies45 or small RCTs.46,47

Overall, the evidence supporting the role of pro-
biotics in SUDD is based on small, heterogene-
ous studies, of generally poor methodological 
quality. Furthermore, existing studies were 
mainly focused on symptoms, and there is a sub-
stantial lack of information regarding the possible 
role of probiotics in reducing the risk of 
diverticulitis.

Dietary and lifestyle interventions in patients 
with previous diverticulitis with or without GI 
symptoms
Evidence regarding the role of fiber intake in pre-
venting the recurrence of diverticulitis is scant.

In 2018, a systematic review identified three stud-
ies in which dietary fiber intake was modified 
after an acute episode of uncomplicated divertic-
ulitis.48 Although all three studies reported data 
on symptoms and two out of three on diverticuli-
tis relapses, the absence in two studies of a con-
trol group taking a low-fiber diet precluded the 
possibility of performing a meta-analysis. 
Furthermore, one of the randomized trials con-
sidered49 compared fiber supplement versus fiber 
supplement + rifaximin, precluding the unbiased 
assessment of the role of fiber supplementation. 
Overall, the strength of evidence for the possible 
role of fiber in preventing recurrence was consid-
ered by the authors as ‘very low’.

No additional, more recent studies were identi-
fied. No lifestyle intervention studies for the pre-
vention of recurrence of diverticulitis (type of 
diet, BMI, physical activity, smoking) were iden-
tified. However, we can assume that the benefi-
cial effect of dietary fiber and lifestyle intervention 
reported in observational studies in patients 
without previous diverticulitis [increase in physi-
cal activity, weight loss in case of overweight or 
obesity, smoking cessation, avoiding Non-
Steroidal Anti-Inflammatory Drug (NSAIDs)] 
can be successfully applied to patients who have 
had acute diverticulitis to reduce diverticulitis 
recurrence.

Medical treatment in patients with previous 
diverticulitis with or without GI symptoms
Rifaximin.  The role of rifaximin in the preven-
tion of recurrent diverticulitis has been evalu-
ated in a few studies, most of them non- 
randomized. In a multicenter, randomized open-
label study conducted on 165 patients with a 
recent diagnosis of acute diverticulitis, the com-
bination of rifaximin (400 mg twice a day for 
7 days a month) and fibers (3.5 g/day) was dem-
onstrated to be more effective than fibers alone 
in preventing recurrence at 48 weeks (10.4% ver-
sus 19.0%).50 In multivariable analysis, the risk 
of relapse for the fiber supplement-only group 
compared with supplement + rifaximin was 2.64 
(HR; 95% CI: 1.08–6.46; p = 0.033). Regarding 
gastrointestinal symptoms, no improvements 
were shown at 48 weeks in either group.

In a retrospective study on patients with a previ-
ous acute diverticulitis episode, 72 subjects 
treated with rifaximin were compared with 52 
subjects treated with mesalazine.51 During a 
median follow-up of 15 months, the risk of diver-
ticulitis recurrence was 73% lower (HR = 0.27; 
95% CI: 0.10–0.72) with rifaximin, administered 
at a dose of 400 mg twice a day for 10 days per 
month.

In another controlled, non-randomized study, 
patients with an acute episode of diverticulitis, 
once remission was achieved, were treated with 
mesalazine 1.6 g/day (59 patients) or with rifaxi-
min 800 mg/day for 7 days a month (52 patients).49 
The probability of maintaining clinical remission 
at 24 months was significantly higher in the 
mesalazine group (p = 0.002).

The paucity of RCTs and the major methodologi-
cal flaws related to the risk of selection bias in 
non-randomized studies prevent any clear con-
clusion regarding the treatments for patients with 
previous diverticulitis. In this respect, the treat-
ment for the prevention of diverticulitis is crucial, 
especially in the first 2 years after the acute event 
because of the greater incidence of recurrence 
registered in this period. Therefore, in patients 
with previous diverticulitis, this represents an 
important unmet need.

Mesalazine.  A systematic review by the Cochrane 
Collaboration published in 2017 included 7 ran-
domized trials (RCTs) with a total of 1805 
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participants.52 All seven studies had an uncertain 
or high risk of bias. The authors found no evi-
dence of an effect when comparing mesalazine 
versus control for the prevention of recurrent 
diverticulitis (31.3% versus 29.8%; RR: 0.69, 95% 
CI: 0.43–1.09; very low quality of evidence).

In a further meta-analysis by Kahn et al.,35 RCTs 
comparing the effect of mesalazine versus placebo 
on diverticulitis recurrence in patients with symp-
tomatic DD were included. Six RCTs enrolling a 
total of 1918 patients were identified. There was 
no difference in diverticulitis recurrence between 
mesalazine and placebo groups (OR: 1.20, 95% 
CI: 0.96–1.50, p = 0.11). There was a low level of 
heterogeneity between studies (I2 = 9%, p = 0.36). 
When the mesalazine dose was ⩽2 g/day, there 
was no difference in the relapse rate between the 
two groups (OR: 1.10, 95% CI: 0.79–1.54, 
p = 0.58). When the mesalazine dose was >2 g/
day, the risk of relapse was higher in the mesala-
zine group (OR: 1.28, 95% CI: 1.02–1.62, 
p = 0.04). The authors concluded that mesalazine 
does not prevent the recurrence of diverticulitis.

A more recent systematic review summarized the 
evidence deriving from studies that tested the 
effectiveness of mesalazine in preventing the 
recurrence of acute diverticulitis episodes.53 
Authors identified six randomized trials compar-
ing treatment with mesalazine in various doses 
and schedules of administration versus placebo, 
for a total of 1898 participants. The meta-analysis 
of the six RCTs found a summary OR of 1.15 
(95% CI: 0.92–1.44) for diverticulitis recurrence 
with mesalazine. No dose–effect relationship was 
documented. In the same systematic review, four 
RCTs reported time to relapse, but with conflict-
ing results. Parente et al.54 reported worse out-
comes with mesalazine: patients treated with 
mesalazine 1.6 g/day (10 days per month) had a 
shorter mean time to relapse than patients treated 
with placebo [MD, −151 days (95% CI: −366 to 
−66 days)]. The other three studies found no sta-
tistically significant differences between mesala-
zine and placebo.38,55

The role of mesalazine in the prevention of recur-
rence of diverticulitis was also investigated in a 
few non-randomized studies.

The two observational studies previously dis-
cussed comparing mesalazine versus rifaximin52,53 
produced conflicting results.

In another study on 218 patients, the combina-
tion of mesalazine and rifaximin (109 patients 
treated with rifaximin 400 mg bid plus mesalazine 
800 mg bid for 7 days, followed by rifaximin 
400 mg bid plus mesalazine 800 mg bid for 7 days/
month) was shown to be more effective than 
rifaximin alone (109 patients treated with rifaxi-
min 400 mg bid for 7 days, followed by rifaximin 
400 mg bid for 7 days/month) in relieving symp-
toms (absence of symptoms at 12 months: 86% 
versus 49%; p < 0.0005) and in preventing the 
recurrence of diverticulitis (12-month recurrence 
rate of 2.8% versus 18.0%).56

Despite non-randomized studies suggesting a 
possible benefit of mesalazine in preventing the 
recurrence of diverticulitis, this is not confirmed 
by double-blind, placebo-controlled trials. The 
high risk of selection bias in non-randomized 
studies represents a major methodological flaw 
limiting the interpretation of the results.

Probiotics.  No studies investigating the role of 
probiotics in the prevention of diverticulitis recur-
rence were found. The bibliographic search led to 
the identification of one potentially pertinent 
paper. In a pilot study, 30 consecutive patients 
suffering from uncomplicated diverticulitis were 
monitored.57 After achieving remission, patients 
were randomly assigned to one of the following 
groups: group A, balsalazide 2.25 g daily for 
10 days every month plus VSL#3 450 billion/day 
for 15 days every month and group B, VSL#3 
only 450 billion/day for 15 days each month. Since 
patients in both groups received the probiotic, no 
conclusion can be drawn about its efficacy.

Discussion
This scoping review shows a high degree of uncer-
tainty about therapeutic interventions, both life-
style and pharmacological, in uncomplicated DD 
patients because of the scarcity and weakness of 
existing evidence. It is even more surprising, con-
sidering the high DD prevalence, its impact on 
quality of life, and its heavy burden on healthcare 
systems.

Regarding SUDD, even if a standardized diagnos-
tic criterion is not yet available, chronic abdominal 
symptoms attributable to diverticula influenced sig-
nificantly the quality of life. In fact, in an observa-
tional multicenter study, it has been shown that 
the quality of life of SUDD patients is similar to 
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patients with a previous episode of diverticulitis, 
likely suggesting that the presence of troublesome 
recurrent abdominal symptoms is perceived as a 
full disease similarly to patients who have experi-
enced a diverticular complication.7

Unfortunately, as shown in this literature review, 
since all existing evidence regarding SUDD is of 
low quality, heterogeneous, and outdated, there 
are still no clearly agreed therapeutic approaches 
for improving GI symptoms and preventing acute 
diverticulitis in this condition. We evaluated the 
three most common medical treatments utilized 
in SUDD management such as rifaximin, mesala-
zine, and probiotics. Particularly, rifaximin asso-
ciated with fiber appears to be effective in 
improving GI symptoms (NNT = 3), but a very 
high NNT (NNT = 57) was found when preven-
tion of acute diverticulitis was considered. 
However, based on these data, we can conclude 
that evidence supporting the use of rifaximin for 
the primary prevention of acute diverticulitis is 
scarce and probably not cost-effective. In fact, the 
only RCT showing a positive effect is now dated 
and no longer replicated. With regard to mesala-
zine, non-randomized studies suggest a possible 
benefit of mesalazine in both outcomes consid-
ered, but substantial methodological flaws limit 
the interpretation of the results. On the other 
hand, the evidence supporting the role of probiot-
ics in SUDD similarly has a low and heterogene-
ous quality of evidence.

Another relevant outcome, acute diverticulitis 
prevention, has been scarcely studied. This would 
be an important issue since several epidemiologi-
cal studies showed increasing acute diverticulitis 
incidence especially in Western countries.4,58–61 
At now, there are still no shared pharmacologic 
approaches for primary and secondary prevention 
of acute diverticulitis. Treatment interventions 
for reducing the risk of an acute episode are cru-
cial, especially in the first 2 years after the acute 
event because of the greater incidence of recur-
rence registered in that period. While for mesala-
zine the existing literature shows proof of 
non-efficacy, for rifaximin there is evidence to 
suggest a hypothetical benefit.49 Thus, the man-
agement of patients with previous diverticulitis is 
still an important unmet need, as no clear conclu-
sions can be drawn on treatment options in this 
context, due to the low quality and scarce evi-
dence available.

Evidence suggesting the protective role of die-
tary and lifestyle factors (i.e. high-fiber diet, 
smoking cessation, body weight reduction, and 
physical activity promotion), on the risk of 
complicated DD comes only from epidemio-
logical studies. Intervention studies assessing 
lifestyle factors in DD patients, an important 
area of interest, are currently unavailable. Since 
studies evaluating the effect of a high-fiber diet 
on pain reduction are of low quality and hetero-
geneous, it is not possible to draw a solid con-
clusion on the potential benefit of dietary or 
supplementary fiber in SUDD patients. 
Although there is a lack of intervention studies 
evaluating the effect of dietary and lifestyles, it 
is reasonable to believe that they may still be 
useful suggestions for preventing disease com-
plications. However, the scarcity of solid evi-
dence supporting dietary fiber and the lack of 
intervention studies evaluating lifestyle habits 
on DD certainly are among the unmet needs 
linked to SUDD management.

Other important outcomes still remain com-
pletely unexplored, as there is no study attempt-
ing to assess the risk of bleeding, the quality of 
life, the need for surgery, the rate of hospitaliza-
tion, and resource utilization.

Moreover, considering the attempt to better 
address therapeutic studies by accurate clinical 
endoscopic scores, the recent proposal of innova-
tive scores should be mentioned. Particularly, the 
Diverticular Clinical Score (DICS) a clinical 
score for SUDD post-acute diverticulitis,62 and 
the Combined Overview on Diverticular 
Assessment (CODA) score that combined both 
endoscopic and clinical parameters, predict the 
occurrence of acute diverticulitis and surgery due 
to diverticular complication.63 We hope that these 
scores will be used in the future to verify the effec-
tiveness of the medical treatments.

Therefore, these are crucial fields of interest on 
which future research should focus.

Conclusion
In summary, the lack of robust evidence regard-
ing therapeutic options for GI symptoms in 
SUDD patients and prevention of acute divertic-
ulitis remains an important unmet need in the 
management of DD.
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