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ABSTRACT

Background: Life expectancy is increasing, technology progress and technique improve-
ments allow performing more colonoscopies in more patients, and these circumstances
determine an increasing rate of diagnosing diverticular disease (DD). The more is diagnosed,
the better the respective patients will be followed in order to prevent the severe complications
of this anatomical disease: diverticulitis, recurrences, bleeding, perforation, septic peritonitis,
even death. Present statistics reveal that the number of patients who suffer a recurrence of
diverticulitis is higher than in the past (around 20 % at 5 years) which increases the risk of
more severe complications within the respective patients. Treatment of DD of the colon is
still, not completely standardized because of a lack of both solid and recent evidences and
on the other hand due to the present guidelines which give indications not always unique. The
best studied treatment solutions in symptomatic uncomplicated diverticular disease (SUDD)
are dietary fibers and Rifaximin-α, but most of the studies are supporting the 
combination of the two. Recently, more and more controversies emerged regarding the
usage of fibers in DD and these new circumstances motivated the initiation of the present
study. 
Objective: Head-to-head comparison between Rifaximin-α and dietary fibers in order to 
evaluate their efficacy and safety in patients with SUDD. 
Material and methods: The patients diagnosed with SUDD who fulfilled the inclusion 
criteria were randomized into two groups: group 1 received Rifaximin-α 800 mg/day, group
2 received a fiber food supplement (20 gr/day). For both groups the treatment approach was
a cyclic one: 10 days each month over a period of 9 months. Clinical evaluation was 
performed using interviews and questionnaires at inclusion and then every 3 months
throughout the study. The biologic systemic inflammatory profile of each patient was also
evaluated at inclusion and at the end of study period. 
Results: For the final analysis, 165 patients were included in Rifaximin-α group and 100
patients in dietary fiber group. Both therapies proved clinical benefit in reducing symptoms
(lower abdominal pain, tenesmus, bloating, diarrhea), with a higher efficacy for Rifaximin-α.
The global symptomatic score at the end of 9 month treatment period showed a highly 
significant reduction in favor of Rifaximin-α in comparison with dietary fibers, both in 
intention to treat (group 1: 3.31±2.68 vs 9.57±5.05, p<0.0001; group 2: 5.36±4.45 vs
10.14±4.48, p<0.0001) and per-protocol analysis (group 1: 3.50±2.56 vs 9.72±4.10,
p<0.0001; group 2: 6.32±4.21 vs 10.45±4.63, p<0.01). Moreover, the comparison of 
the biochemical parameters at the beginning and at the end of the study shows a highly 
significant reduction of the inflammatory systemic profile only within the group treated with
Rifaximin-α. Regarding the complications, there were 5 cases registered in group 1 (rectal
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bleeding in 3 cases, diverticulitis in 2 cases) and 9 cases in group 2 (rectal bleeding in 2 cases, diverticulitis in 4 cases, intestinal
infections in 3 cases). Regarding the secondary effects, we registered a single case within group 1 (headache and nausea, 
symptoms which remitted after interrupting the medication). 
Conclusion: Rifaximin-α alone (800 mg/day, 10 days/month, each month) proves a better efficacy than dietary fibers in improving
the clinical evolution of uncomplicated colonic diverticular disease, in improving the quality of life of respective patients and in 
reducing disease complications. If it is well chosen and managed, soluble fiber diet regimen plays also a beneficial role in SUDD.
Key words: acute diverticulitis, colonoscopy, diverticular disease, fiber, intestinal microbiota, rifaximin

INTRODUCTIONINTRODUCTION

Diverticular disease (DD) of the colon has a preva-
lence that increases with age, from 10% in patients
younger than 40 years to >60% in patients older than 80
(1). DD is an anatomic alteration of the colonic wall,
consisting in protrusion of mucosa and submucosa
through muscularis layer followed by the development
of so called ‘colonic wall pockets’ (diverticula). Colonic
DD mainly affects the sigmoid region of the colon, at
least in European countries. This condition can be
asymptomatic, and is called “diverticulosis”, or can be
associated with symptoms, and is called “diverticular
disease”, which in turn can be complicated or uncompli-
cated (2). 

Although most patients with diverticulosis remain
asymptomatic their whole life, 20-25% of them have
clinical manifestations and an impairment of quality of
life (3). Acute diverticulitis is the most frequent 
complication of DD and develops in 10-25% of patients
with DD (4). Recurrent diverticulitis is observed in 7-
20% of patients with DD, and the risk of developing
another episode after remission is of 3-5% (5). Bleeding
and other severe complications occur in 5-15% of
patients (6). 

It is still accepted by most of the doctors that initial
treatment of acute diverticulitis should be based on
broad-spectrum systemic antibiotics (7).

But prevention of diverticulitis and of septic peritoneal
perforation, along with symptoms remission in patients
with SUDD, have been targeted by more and more 
clinical trials with different designs including multiple
treatment alternatives: non-absorbable antibiotics,
mesalazin, probiotics, antispasmodics (8,9,10). 

In SUDD patients, only those clinical trials which
used Rifaximin-α and dietary fibers proved 
systematically that long-term cyclic-treatment with
such a combination could alleviate symptoms,
improve quality of life, prevent the recurrences of
diverticulitis and decrease the risk of severe complica-
tions (perforation, bleeding, peritonitis) (11,12,13).

Rifaximin-α is a wide-spectrum non-absorbable
rifamycin analogue with a high safety profile (14). A
meta-analysis published in 2011, which gathered 4
prospective randomized trials including 1,660 patients
with SUDD, concluded that Rifaximin-α combined
with dietary fibers for one year of cyclic therapy is
more efficient than fibers alone in terms of symptoms
remission and prevention of complications (15).

OBJECTIVEOBJECTIVE

As far as recently there are more and more 
controversies regarding the usage of fibers in DD due to
the fact that not all the fibers are the same, and only
soluble fibers could bring a real advantage in these kind
of patients, the present study aimed to do (maybe for
the first time!) a comparative analysis regarding the
efficacy (symptoms remission, decrease the risk of 
complications) and safety (tolerability, side effects) of 9
month of treatment with Rifaximin-α alone vs fibers
alone in SUDD patients. Another novelty of the present
study consisted in the prolongation of treatment 
duration from 7 days/month, each month (which was
the normal duration of one cycle therapy in most of
previous studies), to 10 days/month, each month.

MATERIAL AND METHODSMATERIAL AND METHODS

The study was performed in two Romanian 
gastroenterology centers. Within a time interval of 18
months, 284 consecutive patients suffering from DD,
diagnosed by colonoscopy and/or contrast-enhanced
CT, were identified within the two centers.

The inclusion criteria were: age between 18-80
years, the presence of diverticular disease evaluated by
endoscopy and/or imagistic investigations (with at least
five diverticula on the left colon), the presence of 
symptoms generated by colonic DD (upper and/or
lower abdominal discomfort, nausea, vomiting, 
flatulence, tenesmus, diarrhea, occult bleeding).

The exclusion criteria were: only one colonic 
diverticulum, diverticulitis or any other severe compli-
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Figure 1 - Study design (intention-to-treat 
and per-protocol population)

cations, history of surgery of the colon, history of any
type of cancer, antibiotics in the past month, chronic
hematologic or renal diseases, pregnancy or breast
feeding.

Diverticulitis was excluded based on clinical and 
laboratory data (lack of peritoneal inflammation signs,
fever absence, normal levels of: leukocytes, ESR, reactive
C protein, procalcitonin), as well as on radiologic and
endoscopic examinations.

The patients who fulfilled the inclusion criteria
signed an individual written consent to participate to
this trial. They were randomized into two groups: group
1 received Rifaximin-α (Normix®, manufactured by Alfa
Wassermann SpA), 400 mg x 2/day, 10 days each
month over a period of 9 months. Group 2 received a
supplement of dietary fibers (Colon Help®), 20 g/day
over the same period of time as patients in group 1.

Clinical evaluation was performed using interviews
and questionnaires at inclusion and then every 3
months throughout the study. 12 symptoms were 
quantified: upper abdominal discomfort, lower 
abdominal discomfort, flatulence, tenesmus, diarrhea,
abdominal sensibility, fever, general illness, nausea,
vomiting, inferior digestive bleeding, dysuria. The
respective symptoms were classified according to 
intensity as follows: 0=without symptoms; 1=easy to 
tolerate symptoms (mild form); 2=symptoms that inter-
fere with daily activity (moderate form); 3=symptoms
that impair normal daily activity (severe form). A total
score (global symptomatic score, GSS) was calculated for
each patient during the visits to the clinic (with a 
maximum score of 36). Based on this score, we evaluated
the efficacy of the two therapeutic regimens.

Patients who presented adverse events or complica-
tions were withdrawn from the trial. The patients who
stopped taking their treatment or who did not come to
the determined evaluations were considered as
dropouts. Non-compliance was defined as interruption
of therapy for over 4 weeks.

Statistical Analysis

Clinical data are described as mean ± standard 
deviation. Fisher’s test was used to compare the 
distribution of categorical or absolute variables within
the studied groups.

The changes in GSS were evaluated by using non-
parametric tests: Wilcoxon test and one-way ANOVA
was applied to analyze the same parameters in sub-
groups of patients. We used SPSS 13.0 for all calcula-
tions, p values < 0.05 being statistically significant.

RESULTSRESULTS

From the total of 284 patients diagnosed initially,
282 patients were randomized (2 patients refused to be
included in the trial), of whom 172 patients in the group
treated with Rifaximin-α and 110 patients in the group
treated with dietary fibers. 7 patients were excluded
(dropout, complications, secondary effects) from
Rifaximin-α group, remaining 165 patients for the final
statistical analysis. From the second group10 patients
were excluded due to dropout and complications and
100 patients remained for the final statistical analysis.
Fig. 1 illustrates how the subjects were randomized.

The clinical characteristics of the patients of the two

Rifaximin-α vs fiber in SUDD
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Rifaximin-α Fiber supplementation p value
400 mg x 2/day 20 gr/day

Patients 172 110 NS

Male 88 73 NS

Female 84 37 0.02

Age (mean±SD) 63.4±10.9 66.6±9.1 NS

GSS (mean±SD) 9.57±5.05 10.14±4.48 NS

Table 1 - Main characteristics of patients with colonic diverticulosis at the start of the study

Site of diverticular disease Rifaximin-α Fiber supplementation p value
400 mg x 2/day 20 gr/day

Left colon 43 (25%) 24 (21.8%) NS

Colon-sigma 78 (45.3%) 44 (40%) NS

Sigma 51 (29.7%) 42 (38.2%) NS

Table 3 - Endoscopic localization of diverticular disease

Analysis T0 T1 T1 vs T0 T2 T2 vs T0 T3 T3 vs T0
baseline 3 mo p value 6 mo p value 9 mo p value

Intention to treat
Group 1 9.57±5.05 5.48±3.24 p<0.0001 4.15±2.87 p<0.0001 3.31±2.68 p<0.0001
Group 2 10.14±4.48 6.78±4.12 p<0.0001 6.16±3.41 p<0.001 5.36±4.45 p<0.0001

Per-protocol
Group 1 9.72±4.1 6.17±3.52 p<0.0001 4.87±3.81 p<0.0001 3.50±2.56 p<0.0001
Group 2 10.45±4.63 7.46±4.82 p<0.0001 7.09±4.12 p<0.001 6.32±4.21 p<0.01

Table 4 - Statistical analysis of GSS after 3, 6 and 9 months of therapy

Symptoms Rifaximin-α Fiber supplementation p value
400 mg x 2/day 20 gr/day

Upper abdominal discomfort 47.8 53.1 NS

Lower abdominal discomfort 88.5 91.2 NS

Flautulence 86.4 82.6 NS

Tenesmus 58.6 66.7 NS

Diarrhea 38.9 42.4 NS

Abdominal sensibility 72.6 68.7 NS

Fever (previous 3 mo) 27.8 20.6 NS

Nausea 31.6 33.4 NS

Vomiting 19.6 18.8 NS

Bleeding 22.6 19.4 NS

Dysuria 20.4 21.7 NS

Table 2 - Presence of diverticular disease symptoms at baseline

groups can be observed in tables 1 and 2, and we
remark the similar incidence of all symptoms.

Regarding the localization of colonic DD, 
determined by endoscopy, we remark the prevalence
of the disease in the left colon in both groups (table 3).

The results of therapy were evaluated by 
quantifying GSS in both groups, at each visit (table 4), as
well as the frequency of each symptom.

Statistical analysis showed that both therapies are
efficient in reducing the global symptomatic score, even
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Figure 2 - The evolution of symptoms
after 9 months of therapy

Figure 3 - Intention-to-treat analysis of GSS after 3, 6 and 9
months of therapy

Figure 4 - Per protocol analysis of GSS after 3, 6 and 9 months of
therapy

after the first 3 months of treatment, with a maximum
at 9 months. Even both therapies are efficient in 
reducing symptoms (lower abdominal pain, tenesmus,
bloating, diarrhea), there was registered a higher 
efficacy for Rifaximin-α (higher reduction of the GSS)
both in the intention to treat analysis (group 1:
3.31±2.68 vs 9.57±5.05, p<0.0001; group 2: 5.36±4.45
vs 10.14±4.48, p<0.0001), and in the per-protocol
analysis (group 1: 3.50±2.56 vs 9.72±4.10, p<0.0001;
group 2: 6.32±4.21 vs 10.45±4.63, p<0.01) (fig 2, 3, 4).
In fact, the symptom-free patients were 68 (41.2%) in
group 1 vs 30 (30%) in group 2 at the end of the third
month (p<0.001), and 141 (85.4%) in group 1 vs 51
(51%) in group 2 at the end of the ninth month
(p<0.0004).

The comparison of the biochemical parameters at 
the beginning and at the end of the study (table 5) shows

a highly significant reduction of the inflammatory 
systemic profile in the group treated with Rifaximin-α.

Regarding the complications, these occurred in 5
cases in group 1 (rectal bleeding in 3 cases, diverticulitis
in 2 cases) and in 9 cases in group 2 (rectal bleeding in
2 cases, diverticulitis in 4 cases, intestinal infections in 3
cases) (table 6). Regarding the secondary effects, we
registered a single case in the group treated with
Rifaximin-α (headache and nausea, symptoms which
remitted after the medication was stopped).

DISCUSSIONSDISCUSSIONS

Our study, conducted over a relatively short period
of time, shows the beneficial effects of the non-
absorbable antibiotic Rifaximin-α and of dietary fiber
supplement in reducing most symptoms of the patients

Rifaximin-α vs fiber in SUDD
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with uncomplicated DD. We have chosen those two
treatment regimens as far as are the most studied and
well experienced in our daily practice.

The role of diet along with physical activity and 
correlated with BMI (obesity) has been evaluated in
several trials regarding the development of diverticular
disease and its complications. Strate LL et al (16) 
evaluated the risk of diverticulitis and diverticular
bleeding according to BMI, and showed that male
patients with a BMI>30 kg/m2 have a relative risk of
1.78 for diverticulitis and of 3.19 for diverticular 
bleeding. In our groups, the number of patients with
BMI>30 kg/m2 was too small (only 12 patients), which
was insignificant for performing a statistical analysis. 

The role of fibers intake in controlling the symptoms
of DD has been outlined in several trials. In the study
conducted on the Oxford cohort (17), a statistically 
significant difference was remarked regarding the risk
of DD between vegetarians and non-vegetarians. The
first studies performed in SUDD (18) revealed an 
important role of a dietary fiber intake. In patients with
SUDD, a diet rich in fruits and vegetables is recom-
mended, as far as it has been proven that reduces the
intensity of symptoms and prevents major complica-
tions. Recent guidelines (19) recommend the usage of
a high-fiber diet in such cases, but preferably soluble
fibers. But more recently, a cross-sectional study 
conducted on 2104 patients with ages ranging from 30
to 80 years, and in whom the type of diet, as well as the
quantity of soluble and insoluble fibers was analyzed,
did not show the positive role of high-fiber diets (20),

but the protocol was not too accurate as far as the
patients were only investigated by colonoscopy.

Also, the lack of physical activity is involved in the
development of diverticular disease and its complica-
tions, a significant reduction of these complications
being registered when physical activity is sustained and
systematic (21). But this parameter was not included in
our study due to major difficulties in quantifying a 
standard protocol for the patients enrolled and an
objective follow-up method.

Very recently, more and more scientists focused
their interest in evaluating intestinal inflammation as
the main mechanism in diverticulitis, SUDD and 
chronic colitis associated with diverticular disease.
Synthesis of pro-inflammatory cytokines and increased
production of nitric oxide lead to inflammation (22). In
the genesis of inflammation, an important role is played
by the structure of the colonic microbiota, which 
permanently changes under the influence of external
and internal factors. These are the reasons for which 
trials using anti-inflammatory type drugs such as
mesalazin and non-absorbable antibiotics such as
Rifaximin-α (23) have been initiated. Mesalazine is 
an anti-inflammatory drug which activates PPARγ
receptors, reducing the release of pro-inflammatory
cytokines which could decrease fecal bacterial popula-
tion (24). Several studies have proven the efficacy of
mesalazine in the treatment of symptomatic diverticu-
losis (24,25,26), especially in combination with
Rifaximin-α (27,28). But as far as even Rifaximin-α could
play an important role in reducing intestinal inflamma-
tion through controlling intestinal microbiota, we
decided to not include also mesalazine as a possible
treatment alternative within our present study. Besides
its wide spectrum antibiotic activity, Rifaximin-α has
many other mechanisms of action: it reduces the 
metabolic activity of intestinal flora, fiber degradation
and gas production which is of a real help in controlling
DD progression.

Latella et al (29) conducted a prospective 

Table 5 - Biochemical parameters before and at the end of treatment period

Rifaximin-α Fibers

Baseline T3 (9 mo) p value Baseline T3 (9 mo) p value
ESR 27.9±14.3 16.7±12.2 <0.001 24.8±17.2 17.6±14.3 <0.04

Leukocytes 8640.4±1855.3 6325.8±1434.6 <0.001 8104±2014 6896±1860 <0.01

Creatinine 0.97±0.20 0.90±0.21 NS 0.98±0.21 0.95±0.18 NS

Serum sodium 138.7±4.8 139.6±5.1 NS 139.4±4.9 140.1±5.6 NS

Potassemia 3.92±0.41 3.98±0.45 NS 4.1±0.27 4.18±0.28 NS

ALT 27.4±13.6 24.8±11.5 NS 25.4±14.5 23.6±9.1 NS

Group 1 Group 2
Complications 5 9 

Rectal bleeding 3 2
Diverticulitis 2 4
Intestinal infections 0 3

Side effects 1 0

Table 6 - Complications and side effects
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randomized trial, which enrolled 968 patients with
SUDD: 595 patients received fiber supplement 
(glucomanan 4 gr/day) plus Rifaximin-α 400 mg bid for
7 days, per month, and 373 patients received 
glucomanan alone. After 12 months, a significant
reduction in the rate of symptoms was observed in the
group treated with Rifaximin-α and fibers (56.5% vs
29.2%). Another study compared Rifaximin-α plus
dietary fibers vs. dietary fibers (glucomanan), and
proved that 68.9% of patients were asymptomatic in
the Rifaximin-α group after 12 months of cyclic 
treatment (30). A meta-analysis published in 2011,
which gathered 4 prospective randomized trials 
including 1,660 patients with SUDD, concluded that
Rifaximin-α combined with dietary fibers for one year
of cyclic treatment is more efficient than fibers alone in
terms of symptoms remission and prevention of 
complications (15). Both Rifaximin-α and dietary fibers
re-establish the normal equilibrium of the intestinal
microbiota, and obviously the combination of the two
is superior to fiber treatment alone (31).

Our study intended to evaluate the benefits of
Rifaximin-α alone vs fiber alone in SUDD patients as far
as such comparative studies are not too many, taking
into consideration also the present controversies 
related to fiber intake which might increase gas produc-
tion (along with increasing the risk of septic peritoneal
perforation) within respective patients. Using only one
treatment regimen for each group, we extended the
cycle duration from 7 days to 10 days each month, in
order to cover better the period without treatment, but
keeping the normal dosage (800mg/day for Rifaximin-α
and 20gr/day for dietary fiber). In our study, patients
were selected based on endoscopic criteria (32) and on
CT exam, considered to be the gold-standard also for
the diagnosis of DD complications, thus resulting in a
homogenous group of patients without elements of
diverticulitis or of other inflammatory complications.

The intention-to-treat and the per-protocol analyses
showed that Rifaximin-α was more effective than
dietary fiber supplementation in reducing symptoms,
especially lower abdominal discomfort, tenesmus, 
flatulence, diarrhea, as well as the complications
(bleeding, diverticulitis). GSS values at the end of the 9
month treatment period support the above-mentioned 
statement (p<0.0001).

CONCLUSIONCONCLUSION

In conclusion, the present study proves a better 
efficacy of Rifaximin-α compared with dietary fibers in
improving the clinical evolution of uncomplicated

colonic diverticular disease, in improving the quality of
life of respective patients and in reducing disease 
complications, even after only 3 months of cyclic 
therapy. If it is well chosen and managed, soluble fiber
diet regimen plays also beneficial role in SUDD. Our
study results are in line with most of all relevant data
which have been published.
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