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INTRODUCTION

Diverticular disease (DD) 
is one of the most frequent 
gastroenterological diseases in 
western countries and the most 
frequent finding on colonoscopies 
[1].  Approximately 20% of 
patients with diverticula develop 
symptoms, which can range from 
symptomatic uncomplicated 
diverticular disease (SUDD) to 
acute diverticulitis (AD) and 
its complications (perforation, 
peritonitis, fistulas, abscesses) 
[2] .  SUDD is  a  syndrome 
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ABSTRACT

Background & Aim: Symptomatic uncomplicated diverticular disease (SUDD) is characterized by abdominal 
pain, bloating and altered bowel habits (constipation or diarrhea) attributed to diverticula in the absence of 
macroscopic mucosal alterations. There is no consensus about management of these patients. DIVER-100®, 
an association of natural active ingredients may be effective in the treatment of patients with SUDD. The aim 
was to evaluate the efficacy and safety of DIVER-100® in patients with SUDD.
Methods: We conducted a prospective observational study to evaluate the efficacy of DIVER-100® in 
consecutive patients with SUDD, confirmed by radiology or endoscopy. All patients were treated with 
DIVER-100® 2 capsules/day 10 days per month, for 3 months. The primary endpoint was the clinical remission 
rate, defined as the reduction of abdominal pain and bloating, improvement of bowel habits and prevention 
of acute diverticulitis (AD). The secondary endpoint was the rate of adverse events.
Results: One hundred and one patients were consecutively enrolled at the Internal Medicine and 
Gastroenterology Unit, Sant’Orsola Hospital, Bologna, Italy. DIVER-100® was effective in inducing remission of 
symptoms in 12 patients (11.9%) at 3 months and in 10 patients (9.9%) at 6 months. DIVER-100® significantly 
reduced abdominal pain and bloating in 45.5% and 57.4% of patients respectively (p <0.001) after 3 months. 
No episodes of AD and no adverse events related to DIVER--100® were recorded at month 6 in the study 
population. 
Conclusions: DIVER-100® is a safe and effective nutraceutical compound in obtaining remission and symptom 
relief in SUDD patients. Further randomized, placebo-controlled clinical trials are needed to confirm these 
preliminary data.  

Key words: SUDD – diverticular disease – DICA 1 – nutraceuticals – DIVER-100®.

Abbreviations: AD: acute diverticulitis; DD: diverticular disease; SUDD: symptomatic uncomplicated 
diverticular disease; DICA: Diverticular Inflammation and Complications Assessment.

characterized by left lower abdominal pain, bloating and altered 
bowel habits, including constipation or diarrhea, attributed to 
diverticula in the absence of macroscopic mucosal alterations 
[3]. Pathogenesis of SUDD is not clear, although genetic 
susceptibility, diet, neuromuscular dysfunction, altered gut 
microbiome and chronic mucosal inflammation play a key role, 
thus representing an attractive therapeutic target [4].

Rifaximin, mesalazine and probiotics are the most frequently 
used drugs for the treatment of patients with SUDD. A meta-
analysis, which included 4 prospective randomized trials and 
over 1600 patients showed the efficacy of rifaximin in the 
treatment of symptoms in patients with SUDD [5]. A recent 
multicenter retrospective study confirmed the efficacy of 
rifaximin in the treatment of SUDD symptoms over a follow-up 
period of 8 years [6]. A systematic review with meta-analysis 
of randomized, placebo controlled trials, enrolling 379 patients 
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demonstrated a statistically significant relief of symptoms, as well 
as a lower rate of AD onset in patients treated with mesalazine, 
compared to those treated with placebo (80% vs 62.7% and 
19.3% vs 33.3% respectively) [7]. A systematic review by Lahner 
et al. [8] showed an apparent trend to a positive clinical response 
on abdominal symptoms and their recurrence in patients with 
SUDD treated with probiotics.

Recently, clinical studies showed that the use of nutraceutical 
compounds, reducing the inflammatory response and intestinal 
permeability, might play a role in the treatment of these patients. 
However, despite the different therapeutic possibilities, there is 
no consensus about management of SUDD patients. 

DIVER-100® is a new association of natural active ingredients 
containing Boswellia serrata, inulin, niacin, cranberry, vitamin 
B1, B2, B6, B12, zinc and folic acid.

The aim of this prospective open label trial was to evaluate 
the efficacy and safety of DIVER-100® for the treatment of 
SUDD patients.

METHODS

We aimed to evaluate prospectively the efficacy of 
DIVER-100® in inducing remission of symptoms in consecutive 
adult patients affected by SUDD, confirmed by radiology 
(computer tomography) or by colonoscopy. The study included 
only patients scored as DICA 1 according to the Diverticular 
Inflammation and Complications Assessment (DICA) 
classification [9]. All patients were treated with DIVER-100® 
2 capsules/day 10 days per month, for 3 months. Exclusion 
criteria were: AD, complicated DD (i.e. perforation, bleeding), 
concomitant unstable comorbid conditions (i.e. chronic renal 
failure, liver cirrhosis), active malignant neoplasm, co-existing 
inflammatory bowel disease, pregnancy or lactation, treatment 
with antibiotics or NSAIDs in the 30 days prior to enrollment, 
inability to  sign an informed consent. 

Patients were assessed at baseline and at 3 and 6 months after 
the beginning of the treatment regarding their general condition, 
symptoms and adverse events. The primary endpoint of the study 
was the clinical remission rate, defined as the disappearance 
of abdominal pain and bloating, improvement of bowel habits 
and prevention of AD. This endpoint was assessed using a 
visual analog (VAS) scale (a 10-point visual scale, assigning 
numerical values of 0 for absence of symptom until 10 for the 
most severe symptom). The secondary endpoint was the rate 
of adverse events.

Statistical analysis
Frequency, distribution analyses and non-parametric tests 

were used for the statistical analysis. Results were considered 
statistically significant for p values < 0.05.

RESULTS

One hundred and one patients were consecutively enrolled 
at the Internal Medicine and Gastroenterology Unit, Sant’Orsola 
Hospital, Bologna, Italy. Patient characteristics are summarized 
in Table I.

DIVER-100® was effective in inducing remission of 
symptoms (VAS score: 0) in 12 patients (11.9%) at 3 months 

and in 10 patients (9.9%) at 6 months. DIVER-100® was already 
able after 3 months to significantly reduce abdominal pain in 
45.5% of patients (VAS score from 3.028 to 1.631, p<0.001) and 
bloating in 57.4% of patients (VAS score from 4.560 to 3.021, 
p <0.001). After 6 months, a further, statistically significant 
reduction in abdominal pain (VAS score from 3.028 to 1.128) 
and bloating (VAS score from 4.560 to 2.485) was confirmed 
in 46.5%  and in 58.4% respectively of patients  treated with 
DIVER-100® (p<0.001 for both comparisons). An improvement 
in bowel movements, not statistically significant, was recorded 
in 26 patients (25.7%) at 3-month follow-up and in 21 patients 
(20.8%) a 6-month follow-up. The efficacy data of DIVER-100® 
are shown in Fig 1.

No episodes of AD and no adverse events related to 
DIVER-100® were recorded in the 6 months of follow-up in the 
study population. No association was found between remission 
and baseline characteristics (comorbidities, concomitant 
medication, location and number of diverticula) of patients 
(all p> 0.05).  

DISCUSSION

SUDD is generally characterized by mild to moderate 
symptoms, which significantly impair the patients‘ quality of life 
[10]. The goal of treatment is to reduce symptoms and prevent 
the onset of AD.

Conflicting data regarding the efficacy of commonly used 
drugs for the treatment of SUDD such as rifaximin and mesalazine 
make DD an attractive challenge for gastroenterologists. The 
main doubts on the use of rifaximin are related to the risk 
of adverse events and allergic reactions and to the possible 
antibiotic resistance [11]. For mesalazine, on the other hand, 
there are no clear data to confirm its effectiveness in determining 
symptom relief in SUDD patients [12].

From these conflicting data arises the unmet need for new 
therapeutic agents, which by acting with different and combined 
mechanisms would control the symptoms.

TableI. Patient characteristics

Patient characteristics n (%)

Enrolled patients 101

Male 54 (53.4%)

Median age 67 years (range 35-89 years)

Location of the diverticula:

• Sigmoid region•  86 (85.1%)

•Sigmoid region, descending and 
transverse colon	

2 (2%)

•Descending colon 1 (1%)

• Ascending colon 1 (1%)

• Descending and ascending colon 11 (10.9%)

Number of diverticula:
> 15 diverticula 30 (29.7%)

Comorbidities:
• Cardiovascular diseases
• Rheumatological diseases
• Respiratory diseases
• Metabolic diseases

56 (55.4%)
5 (4.9%)
2 (2%)

17 (16.8%)
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Our study showed that DIVER-100®, a new nutraceutical 
formulation, is effective in determining the remission of 
symptoms in patients with SUDD. Furthermore, it has an 
excellent safety profile as suggested by the lack of adverse events 
in the study population. Moreover, the efficacy of DIVER-100® 
on the reduction of abdominal pain and bloating seemed not 
only rapid, showing a considerable and statistically significant 
benefit at the end of 3 months of treatment, but also lasting, 
as patients presented a relief of symptoms even 3 months after 
the end of therapy. We do not know the pathophysiological 
mechanism that determines the continuation of the effect during 
follow up, but it could probably be related to the inhibition of 
inflammation and to the activity on the gut microbiota which 
determines a benefit that lasts over time. 

The efficacy and safety of this nutraceutical compound could 
be explained by the combination of the various ingredients 
that compose it. Boswellia serrata and zinc, as investigated 
in vitro and in animal experimental models of intestinal 
inflammation, can preserve the intestinal epithelial barrier 
and function, and protect from oxidative and inflammatory 
damages [13,14]. Cranberries, reducing the production of 
biofilm and the adhesion capacity of micro-organisms, have an 
anti-inflammatory effect [15]. Prebiotics such as inulin are non-
digestible food ingredients which are fermented at the level of the 
colon, causing changes in the intestinal microbiota and resulting 
in beneficial effects [16]. Probiotics competing with pathogenic 
micro-organisms could lead to healthy benefits, reducing 
colonization and bacterial overgrowth of the gastrointestinal 
tract and favoring the balance of the gut microbiota [17].

Moreover, recently a 12-month, prospective, pilot study, 
including 15 patients with SUDD (14 DICA 1 patients and 1 
DICA 2 patient) showed that DIVER-100® was effective to reduce 
abdominal pain, meteorism, constipation and diarrhea. No 
adverse event was reported during the 12 month-follow up [18].

Despite these promising preliminary data, further 
randomized and placebo-controlled clinical trials are needed to 
confirm the efficacy and safety data of DIVER-100® and to rule 
out a possible placebo effect related to its intake.

CONCLUSION

DIVER-100® was effective and safe in inducing remission of 
symptoms in SUDD patients and about half of patients treated 
with this new formulation had significant relief of abdominal 
pain and bloating after 3 months of therapy. Further randomized 

Fig. 1. Efficacy of DIVER-100® at 3 months (A) and at 6 months (B)

and placebo-controlled clinical trials are needed to confirm these 
preliminary data.  Finally, comparative and/or combination trials 
between drugs commonly used for the treatment of SUDD and 
new nutraceutical formulations could provide additional data to 
optimize patient treatment and to define a therapeutic algorithm.
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