
ABSTRACT
Background: bloating is a fastidious symptom reported by

many patients who also have other gastrointestinal functional dis-
orders. Bloating is more common in women, and it is often asso-
ciated with meals and improves or disappears overnight. No spe-
cific treatments are to date available for this disturbing symptom.

Aims: to evaluate the effects of an oral enterovaccine (Colifag-
ina®) on bloating and other abdominal symptoms in patients with
prevalent complaints of functional bloating.

Patients and methods: one hundred and forty-eight patients
with functional bloating according to Rome III criteria were re-
cruited. Questionnaires and a VAS scale on their symptoms were
administered at baseline and after four weeks of therapy with Col-
ifagina®.

Results: after treatment, a significant amelioration of bloating
(p < 0.0001), abdominal pain (p < 0.0001) and flatus (p <
0.0001) was observed; nausea and vomiting scores were not sig-
nificantly different at the end of the treatment. Subjective wellbe-
ing was also generally improved (p < 0.001) in treated patients.

Conclusion: treatment with an enterovaccine may help im-
prove symptoms in patients with functional bloating.
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INTRODUCTION

Bloating is a fastidious symptom reported by up to
96% patients who also have another gastrointestinal
functional disorder, such as patients with irritable bowel

syndrome (IBS). More common in women, it is often as-
sociated with meals and improves or disappears
overnight (1,2). In community observational studies 10-
30% of subjects reported bloating during the previous
year (3,4).
According to Rome III criteria functional bloating

(FB) is defined as a recurrent sensation of abdominal dis-
tension that may or may not be associated with measur-
able distension, but is not part of another functional bow-
el or gastroduodenal disorder (5,6) .
The treatment of bloating is similar whether it appears

as an isolated symptom or associated with another func-
tional disorder. Most treatments are designed to reduce
gas, but this measure is yet of unproven efficacy (7).
Recently, it has been shown that the administration of

an oral enterovaccine (Colifagina®, polymicrobial lysate
of gram-negative enterobacteriaceae) was an effective
immunostimulant in improving a model of murine colitis;
moreover, it significantly increased the fecal concentra-
tion of IgA in healthy and colitic mice (8). In addition, in
a previous study in patients with colonic diverticular dis-
ease, this enterovaccine improved symptoms and pre-
vented their recurrence, particularly bloating, probably
due to a direct stimulation of IgA-mediated mucosal
modulation (9). This immune activation has been widely
emphasized in various unifying pathophysiological mod-
els to explain gastrointestinal functional disorders, like
FB (10).
On the above basis, in the present study we assessed

abdominal symptoms in a population of patients with FB
treated with an oral enterovaccine (Colifagina®).
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PATIENTS AND METHODS

This was an observational uncontrolled prospective
study on unselected outpatients referred for gastroentero-
logical evaluation.
In a six-month period we recruited 148 patients

(45M/103F, mean age 41.96 yrs, range 18-64, median 41
yrs) with FB according to Rome III criteria (5). None of
the subjects took antibiotics or immunosoppressive
agents, or any medication that could alter digestive motil-
ity, gut microenvironment or bowel immunity in the two
weeks preceding the study, nor during the study period.
Mechanical obstruction or other GI diseases were exclud-
ed by endoscopy and abdominal ultrasound examination.
None of the patients had previously undergone abdom-

inal surgery, except appendectomy, or had abdominal
symptoms or a history of upper gastrointestinal disorders.
Patients with psychiatric disorders, cardiovascular, kid-
ney or neoplastic disease were excluded from the study.
Also, no patient fulfilled the criteria for irritable bowel
syndrome (IBS) (5).
All patients were evaluated before (visit 1) and after

four weeks of therapy with Colifagina® (ABC Farmaceu-
tici, Ivrea, Italy), 1 ampoule per os b.id. (visit 2). Colifag-
ina® contains lysate of 8.0 x 107 Escherichia coli
O1,O2,O55,O111; 5.0 x 107 Bacillus pumilus, 4.0 x 107

Alcaligenes faecalis, Shigella faecalis, Bacillus subtilis,
Proteus vulgaris. After mixing the strains, the compound
is immediately exposed to heat and pressure (via auto-
clave), and is sterile thereafter.
By means of a medical interview patients were ques-

tioned about nausea, vomiting, bloating, abdominal pain,
flatus and wellbeing; all symptoms were scored using a
visual analogical scale (VAS; score 0 = absent – 10 = se-
rious); wellbeing was scored by a visual analogical scale
(VAS) 0 = I feel very well 10 = I feel very bad; stool
shape was estimated using Bristol’s scale stool form clas-
sification (11).
The study was carried out according to local ethical

rules, after receiving the patients’ written informed con-
sent, and in accordance with the recommendations of the
Helsinki Declaration (Edinburgh revision, 2000).

Statistical analysis

Data were analyzed by means of the Wilcoxon’s
signed rank test. Values of p < 0.05 were chosen for re-
jection of the null hypothesis. Data are presented as mean
± SD.

RESULTS

Overall, 112/148 (76%) patients (38 men, 74 women,
mean age 43 yrs, range 18-64) completed the study; the
36 drop-outs (7 men, 29 women, mean age 39 yrs, range

23-59) were due to an early suspension of the compound
due to immediate (within a week) lack of efficacy (22
cases) and reduced bowel frequency during the study (14
cases), also leading to an interruption of the schedule.
None of the 121 patients who completed the study

showed any drug-related side or adverse effects.
The effects of Colifagina® administration on bloating,

abdominal pain, flatus, nausea, vomiting and wellbeing, as
scored by VAS, are synthesized in table I and shown in fig-
ure 1. A significant amelioration of bloating (p < 0.0001),
abdominal pain (p < 0.0001) and flatus (p < 0.0001) was
observed, but nausea and vomiting scores were not signifi-
cantly different at the end of treatment. Subjective wellbe-
ing was also generally improved (p < 0.001) in treated pa-
tients. The stool shape was modified by therapy, with a
shift from type 4 to type 2 (increased consistency) in Bris-
tol’s classification at the end of the treatment period.

Table I. Results of VAS symptom score, expressed
as mean ± SD

Pre-therapy Post-therapy Significance

Bloating 6.40 ± 2.36 2.3 ± 1.98 p < 0.0001
Pain 2.93 ± 1.91 0.95 ± 1.34 p < 0.0001
Flatus 7.6 ± 2.15 2.22 ± 1.9 p < 0.0001
Nausea 1.2 ± 1.37 0.66 ± 1.15 n.s.
Vomiting 0.12 ± 0.32 0.02 ± 0.13 n.s.
Well-being 7.88 ± 1.64 3.58 ± 2.52 p < 0.001

DISCUSSION

Functional bloating is an unpleasant symptom in oth-
erwise healthy adults, but no firm therapeutic strategies
have been defined. Although most treatments aim at re-
ducing intestinal gas, their efficacy is presently unproven
(9). The recent reports on the potential pathogenetic roles
of the enteric flora and immune activation in functional
gastrointestinal disorders (especially IBS) (12) have led
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Fig. 1. Pre- and post-therapy VAS score. Results are expressed as mean.
*= p < 0.001 vs. pre-therapy.
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to a reawakened interest in bacteriotherapy for this com-
mon and challenging disorder.
Some evidence on the efficacy of probiotics to treat in-

dividual symptoms such as diarrhea, constipation, and
bloating (13-15) exists, using bacterial monospecies as
nutraceutic (13) or functional food (15). Moreover, probi-
otic monospecies treatment of IBS patients has also been
shown to have beneficial effects on abdominal pain and
stool frequency normalization (16), as well as to improve
orocecal transit, colonic transit, abdominal distension,
and constipation in women with constipation-predomi-
nant IBS (17).
However, it should be taken into account that the inter-

pretation of the literature in this area is complicated by
general lack of quality control, use of many different
species and strains and, above all, significant deficiencies
in trial methodology (18,19), especially for trials con-
ducted before 2005 (20).
The recognition of an upregulated immune system re-

sponse in the host suggests that an interaction between
the host and gastrointestinal microbiota may be important
in the pathogenesis of some functional gastrointestinal
disorders (21). Immune activation has been widely em-
phasized in various unifying pathophysiological models
to explain functional gastrointestinal disorders such as
FB (10).
There is some evidence that inactivated bacterial prod-

ucts have immunological and functional properties both
in vitro and in vivo (22-24). An oral mixture preparation
of inactivated E. coli and E. faecalis (25) has been found
effective for the treatment of abdominal symptoms due to
IBS (26), even in randomized controlled trials (27). Also,
other mixtures of different bacterial strains have been
shown to be effective in functional gastrointestinal disor-
ders (28,29).
Other evidences show that the administration of the

oral enterovaccine Colifagina® may be an effective oral
immunostimulant, used in the treatment of colitis in ex-
perimental animal models (8).
The present study suggests that the same enterovac-

cine is able to improve FB without side effects. We want
to stress that the study was carried out in patients with FB
not associated with other gastrointestinal symptoms or
diseases, such as IBS, as are most therapeutic studies on
this topic (30). We hypothesized that the amelioration of
symptoms in patients treated with this enterovaccine
might be due to a modification of the intestinal flora to-
ward strains sensitizing intestinal afferences to a lesser
extent; however, as hypothesized in other studies with
bacterial lysates (31), the enterovaccine itself might act
via direct interaction with the immune system rather than
via interaction with local bacteria.
Further data are obviously necessary to clarify these

mechanisms.
We feel that this novel approach to a fastidious symp-

tom might be worthwhile, since most alternative treat-
ments are ineffective and the quality of life of these pa-

tients may be improved to a great extent. Moreover, as re-
ported for other interventions aimed at modifying the
colonic flora, the lack of significant adverse events, high
acceptance by patients, and clinical benefits reported may
justify the use of such compounds, even though the inti-
mate mechanisms of their mode of action are still un-
known (32).
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