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ummary
im. — The aim of this prospective, multicenter, randomized, placebo-controlled trial was to
valuate the efficacy of a commercial combination of simethicone and activated charcoal
Carbosylane®) on dyspeptic symptoms in patients consulting a general practitioner.
atients and methods. — A total of 132 patients were studied. Treatment duration was 3 months,
ollowed by a 2 month follow-up period.
esults. — At the end of the treatment period, the percentage of patients with a reduction of at

east two points on the symptom intensity scale was significantly higher with Carbosylane® than
ith a placebo (P = 0.043). Compared with placebo, the intensity of three symptoms (abdominal

ullness, bloating and the sensation of slow digestion) was significantly decreased after 90 days
f Carbosylane® (P < 0.05). At the end of the post-treatment follow-up, the percentages of
atients with moderate or severe global complaints were 6.78% and 21.43% in the Carbosylane®
nd placebo groups, respectively (P < 0.03).
onclusion. — Among patients consulting a general practitioner for dyspeptic syndrome,
months of treatment with Carbosylane® resulted in significant symptomatic improvement.
he improvement was still evident 2 months after the end of treatment.
2009 Elsevier Masson SAS. All rights reserved.
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Résumé
But. — Le but de cette étude multicentrique, prospective, randomisée contre placebo était
d’évaluer l’efficacité de l’association siméthicone—charbon activé (Carbosylane®) chez des
patients atteints de dyspepsie fonctionnelle pris en charge en médecine générale.
Patients et méthodes. — Cent trente-deux patients ayant un syndrome dyspeptique ont été
inclus. La durée du traitement était de trois mois, suivis d’une période d’observation de deux
mois.
Résultats. — À la fin de la période de traitement, le pourcentage de patients ayant une
diminution d’au moins deux paliers d’intensité était significativement plus élevé dans le
groupe Carbosylane® que dans le groupe placebo (p = 0,043). L’intensité de trois symptômes
(pesanteur abdominale, distension/ballonnement, sensation de digestion lente) était significa-
tivement diminuée sous Carbosylane® par rapport au placebo (p < 0,05). Au terme de la période
d’observation après traitement, les pourcentages de patients se plaignant d’une plainte glob-
ale (moyenne ou sévère) étaient de 6,78 % dans le groupe traité versus 21,43 % dans le groupe
placebo (p < 0,03).
Conclusion. — Chez des patients consultant un médecin généraliste pour un syndrome dyspep-
tique, un traitement de trois mois par Carbosylane® entraîne une amélioration significative des

apr

b
t
p
w
t
i
w

c
f
H
t

p
C
f

P

P

T
c
a
s
e
t
t

a
t
P
i

symptômes. Cette amélioration est encore constatée deux mois
© 2009 Elsevier Masson SAS. Tous droits réservés.

Introduction

In France, dyspeptic syndrome is a common complaint
requiring significant attention by general practitioners
because of its frequency (afflicting about one in three
adults) and its major impact on the quality of life. In one
population-based study, abdominal pain and a sensation of
slow digestion were the most commonly reported complaints
[1]. While only 50% of sufferers consult a physician (either a
generalist or specialist), management practices should nev-
ertheless target individualized efficacy.

According to the Rome III criteria, dyspeptic syndrome
is defined as the association of diverse digestive symp-
toms of variable intensity in the epigastric region that,
particularly after meals and over a period of at least
6 months, become chronic and permanent, or recurrent
and episodic, occurring within the past 3 months. Dyspeptic
syndrome probably arises from a multifactorial mecha-
nism. Elements that are probably involved include impaired
gastric motility, gastric hypersensitivity and bloating and
inflammatory phenomena associated with Helicobacter
pylori infection [2]. The diagnosis of functional dyspep-
sia is generally one of exclusion as there is no specific
biological or morphological test for it. Nevertheless, in
the context of general practice, a pragmatic attitude
is the rule, involving a test using medical treatment
[3].

Currently, there is no agreed-upon standard treatment
for dyspeptic syndrome. The use of antisecretory drugs,
H2-receptor antagonists (anti-H2) or proton pump inhibitors
(PPI) may provide improvement in a minority of patients,
but only for off-label indications [4] and with a high num-
ber of patients-to-treat to cure one (NPT), or around eight
or nine [4]. Considering its low efficacy (NPT = 18) [5], sys-
tematic eradication of H. pylori is not recommended for this

indication [6]. Although several studies have demonstrated
that prokinetic drugs such as D2 dopamine receptor antag-
onists or cisapride [4] are more effective than placebo, the
risk of serious adverse effects with cisapride greatly limits
its use.
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ès l’arrêt du traitement.

In the course of dyspeptic syndrome, the sensations of
loating or abdominal fullness are probably related, in part,
o the accumulation of air, an anomaly demonstrated in
atients with irritable bowel syndrome [7]. Simethicone is
idely used to reduce the amount of air in the digestive

ract. Two studies have also demonstrated that simethicone
s more effective than either cisapride or placebo in those
ith functional dyspepsia [8,9].

A commercial combination of simethicone and activated
arbon (Carbosylane®) has had marketing approval in France
or dyspeptic syndrome since 1981 and is widely prescribed.
owever, its efficacy should be reassessed in the context of
he new, recently issued guidelines [10].

The purpose of the present multicenter, randomized,
lacebo-controlled study was to assess the efficacy of
arbosylane® in patients consulting a general practitioner
or dyspeptic syndrome.

atients and methods

atients

his study included patients, aged 18 to 49 years, who
omplained of at least one of the following symptoms:
bdominal fullness; bloating; nausea; slow digestion. These
ymptoms were present every day for a period of at least
ight consecutive days prior to consultation and were
he main reason for seeking care from a general practi-
ioner.

The presence of symptoms of gastroesophageal reflux
nd/or irritable bowel syndrome was tolerated as long as
hese symptoms were not predominant at history taking.
atients who had a history of gastrointestinal cancer, surgery
nvolving the gastrointestinal tract, recent weight loss,

nemia or an inflammatory syndrome were not included.
imilarly, patients with a long-standing dyspeptic syndrome
ho had undergone endoscopic and/or imaging explorations
ithin the past 2 years for this reason, or taken prior treat-
ent within the last 10 days for dyspeptic symptoms or
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Figure 1

reatment with an anxiolytic agent or antidepressant were
ot included.

Considering the age of the patients included
18—49 years), no complementary biochemical or mor-
hological test was required for inclusion. Similarly, a
earch for H. pylori was not deemed necessary [11].

The patients gave their informed consent to participate
n the study protocol, which had been approved by the ethics
ommittee Comité de protection des personnes se prétant
une recherche biomédicale (CPPRB) of the Saint-Germain-
n-Laye hospital.

reatment

n inclusion in the trial, patients were treated with
ither Carbosylane® or a placebo. The usual formulation
f gastrosoluble and gastroresistant capsules was used
or Carbosylane®. Each capsule of Carbosylane® contained
40 mg of activated charcoal and 45 mg of simethicone and
ould not be distinguished from the capsules containing the
lacebo. Two capsules taken three times a day during meals
ere prescribed.

tudy design

his was a multicenter, double-blind, placebo-controlled
tudy comparing two treatment arms of 3 months’ dura-
ion, followed by an observation period of 2 months with
o treatment (Fig. 1). Patients were recruited and fol-
owed by the general practitioner investigators and asked
o consult their physician if, for any reason, they were
issatisfied. Physicians were free to order any comple-
entary explorations they considered necessary and/or

o prescribe another treatment to achieve symptom
elief.
ymptom intensity

he overall and individual symptom intensities (abdominal
ullness, bloating, sensation of slow digestion, nausea) were

r
w
t
t

dy design.

etermined by each patient using a self-assessment diary
hat was completed every day for 7 days prior to the clinical
isit. These were scored using a scale from 0 to 3, where
= absence of symptoms, 1 = mild symptoms, 2 = moderate

ymptoms and 3 = severe symptoms. Clinical outcome was
efined as the symptom score on day 0 minus the symptom
core at the end of treatment and recorded as improved
positive difference), unchanged (no difference) or wors-
ned (negative difference). Major improvement was defined
s a positive difference of more than two points.

utcomes

he main outcome was the change in overall patients’
omplaints. Secondary outcomes were the percentage of
atients with major improvement and the outcome of each
f the four key symptoms of the dyspeptic syndrome. The
eed for complementary explorations and/or the initiation
f another treatment for dyspepsia because of persistent
ymptoms was also taken into consideration.

tatistical analysis

n intention-to-treat analysis was performed using data
rom all patients who had received at least one capsule
n one of the study arms and had undergone an outcome
ssessment. Results are expressed as percentages or as
eans ± standard deviation.
A Cochran—Mantel—Haenszel test, stratified by symptom

ntensity on day 0, was used to analyze changes in overall
omplaints and dyspepsia symptoms. The relative risk of
mprovement (RRI) and the relative risk of major improve-
ent (RRMI), with 95% confidence intervals (95%CI) were

lso calculated to assess the effect of treatment.

The number of prescriptions for complementary explo-

ations and new treatments because of therapeutic failure
ere compared between the two groups using the Chi2

est or, for sample sizes inferior to 5, Fisher’s exact
est.
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Table 1 Included population.

Placebo Carbosylane®

Demographic data
Gender ratio (F/M) 70% 67%
Age (years) 40 ± 9 39 ± 8

Symptom data at inclusiona

Duration (months) 10 ± 29 4.6 ± 12
Overall complaint (%) 0:0 0:0

1:5 1:0
2:68 2:67
3:27 3:33

Abdominal fullness (%) 0:5 0:8
1:8 1:11
2:65 2:58
3:21 3:23

Bloating (%) 0:5 0:2
1:6 1:3
2:56 2:50
3:33 3:46

Slow digestion (%) 0:14.5 0:14
1:9.5 1:6
2:56 2:53
3:21 3:27

Nausea (%) 0:51 0:38
1:24 1:30.5
2:17 2:24
Efficacy of Carbosylane in dyspepsia

Results

Altogether, 132 patients — predominantly female and with
a mean age of 39.0 ± 8.8 years — were included in the
study. Demographic data, symptom distribution and symp-
tom intensity recorded on day 0 were similar for the two
treatment arms (Table 1). On average, patients had had the
symptoms for 7.1 ± 21.5 months, with a non-significant trend
for a longer course in the placebo group (P = 0.91).

Symptoms at end of treatment

Global complaints

At the end of treatment, there was no significant dif-
ference in overall complaints between the placebo group
and the Carbosylane® group (P = 0.115; RRI = 1.10, 95%
CI = 0.91—1.33) (Fig. 2). However, the RRMI (two or
more points on the intensity score) was greater in the
Carbosylane® group than in the placebo group (Fig. 3).
Improvement from mild intensity to complete relief and
from severe intensity to mild intensity was noted in 56.6%
of patients in the Carbosylane® group versus 33.3% in the
placebo group (P < 0.01). The RRMI with Carbosylane® was
1.54 (95% CI = 1.05—2.26).
Abdominal fullness

Compared with placebo, the fullness symptom was signif-
icantly improved in the Carbosylane® group (P = 0.004;
RRI = 1.2, 95% CI = 0.9—1.6 versus RRMI = 1.9, 95%

3:8 3:17

F/M: female/male.
a 0: never; 1: mild; 2: moderate; 3: severe.

Figure 2 Improvement in overall complaints between day 0 and day 90.
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igure 3 Rate of major improvement in overall complaints
etween day 0 and day 90.

I = 1.2—33). With Carbosylane®, 68% of patients expe-
ienced symptom improvement versus 58% in the placebo
roup. The proportion of patients with major improvements
as two-fold greater in the Carbosylane® group: 44% versus
3% with placebo (Fig. 4).

loating

ompared with placebo, the intensity of bloating was signif-
cantly lower in the Carbosylane® group (P = 0.045; RRI = 1.2,

5% CI = 1.0—1.4 versus RRMI = 1.4, 95% CI = 1.0—1.8). Thus,
ith Carbosylane®, 89% of patients reported symptom

mprovement versus 71% with placebo. As for major
mprovements, the difference was greater: 67% in the
arbosylane® group versus 43% in the placebo group (Fig. 4).

a
p

(
f

Figure 4 Major improvements (two or thr
M. Lecuyer et al.

ensation of slow digestion

imilarly, compared with placebo, there was a signifi-
ant improvement in the slow digestion symptom with
arbosylane® (P = 0.022; RRI = 1.3, 95% CI = 1.0—1.5 ver-
us RRMI = 1.4, 95% CI = 0.9—2.2). Overall, 76% of the
arbosylane® patients reported improvement in the slow-
igestion symptom compared with 59% in the placebo group.
he difference between the Carbosylane® group and the
lacebo group was larger for major improvement: 45% and
9%, respectively (Fig. 4).

ausea

ew patients complained of nausea (Table 1). There was a
elative improvement (RRI = 1.04) with Carbosylane® (95%
I = 0.8—1.3), but the difference compared with the placebo
as not significant (P = 0.26).

rescriptions (complementary tests, new
reatment)

uring the treatment period (days 0—90), complementary
ests were ordered because of persistent dyspeptic symp-
oms for eight patients in the placebo group versus three in
he Carbosylane® group. Abdominal ultrasound was ordered
or eight patients and an endoscopic procedure for three
two colonoscopies and one video capsule ultrasound).
he initial treatment was considered unsuccessful (because

new treatment was prescribed) for 11 patients in the

lacebo group versus six patients in the Carbosylane® group.
These differences were not statistically significant

P = 0.12 for complementary tests and P = 0.19 for treatment
ailure).

ee points) between day 0 and day 90.
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Figure 5 Change in overall complaints between day 0 and day
90.

Outcomes after the end of treatment

The number of patients complaining of moderate-to-severe
symptoms continued to decline during the follow-up after
treatment (from day 90 to day 150) and was significant
(P < 0.03) in the Carbosylane® group (Fig. 5). Also, symptom
improvement persisted from day 90 to day 150 for abdomi-
nal fullness, bloating and sensation of slow digestion, with
a significant difference favoring Carbosylane® (P < 0.05).

Tolerability

During the trial, 70 patients (54%), including 36 (54%) in
the Carbosylane® group, reported 150 undesirable events
(Table 2). These adverse events were, in the order of
decreasing incidence: pharyngitis (n = 12; eight [10%] in the
Carbosylane® group and four [5.6%] in the placebo group);
bronchitis (n = 9; seven [9%] in the Carbosylane® group and
two [3%] in the placebo group); and cystitis (n = 9; six [7.6%]
in the Carbosylane® group and three [4%] in the placebo
group). The differences were not significant and none of
these events were considered to be related to the treatment
under study.

Discussion
The results of this randomized placebo-controlled trial
demonstrate a favorable action of Carbosylane® taken daily
for a period of 3 months for the treatment of dyspeptic

Table 2 Adverse effects.

Field Carbosylane®

(67 patients)
Placebo
(71 patients)

n % n %

ENT/stomatological 18 26.9 17 23.9
Pain in general 16 23.9 10 14.1
Miscellaneous 13 19.4 13 18.3
Gastrointestinal, biliary 12 17.9 5 7.0
Lung 10 14.9 8 11.2
Urogenital 7 10.4 6 8.4
Infection 2 2.9 2 2.8
Neurological/psychiatric 1 0.25 10 14.1
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yndrome managed by a general practitioner. Significant
ymptom relief was noted for the three key symptoms
haracteristic of the syndrome. Improvement in overall com-
laints was not demonstrated unless an improvement of at
east two points in the symptom intensity score was seen.

In the present study, the inclusion criteria were defined
ragmatically to take into consideration the routine prac-
ices used by general practitioners in managing patients
ith dyspeptic syndrome. The participating patients had all

eported recent symptom onset (7 months on average) and
ere consulting for symptoms that had persisted for at least
days. Although, theoretically, the diagnosis of functional
yspeptic syndrome is a diagnosis of exclusion, requiring
pper gastrointestinal endoscopy to rule out other causes
12], the recent onset of symptoms and the characteristics
f the population (18—49 years) authorized the pragmatic
ttitude used in the present study, reflecting the daily prac-
ices of general practitioners [3,11]. Furthermore, patients
ith dyspeptic syndrome who required complementary tests
ere not included, which should have eliminated patients
ith long-standing or resistant symptoms. Retrospective
nalysis showed that the symptoms reported by the patients
ncluded in the study complied with the Rome III criteria.

The fact that the significant symptom relief observed in
he Carbosylane® group (significant improvement in three
f the four symptom scores and significantly favorable rel-
tive risk of major improvement) was associated with a
ack of improvement in overall complaints is, however, dif-
cult to interpret. One explanation might be the inherent
ubjectivity of global assessments. The small sample size
ay also be relevant. Designing a study to assess subjective

unctional symptoms is especially difficult [10]. Assessment
cales specifically designed for dyspeptic symptoms such
s the Nepean dyspepsia index are probably more sensi-
ive, but also rather complex and difficult to implement
n a therapeutic trial conducted in the context of general
ractice. Prescriptions for complementary tests and new
reatments, considered to be markers of patient dissatisfac-
ion, were thus noted to obtain a set of objective data. The
act that general practitioners in France prescribe few com-
lementary tests in young patients with recent dyspeptic
ymptoms [3] did not allow demonstration of any significant
ifferences. Nevertheless, the results of the present study
uggest that effective symptomatic treatment of dyspep-
ia can avoid costly investigations and multiple therapeutic
rescriptions. The medico-economic impact of this strategy
hould be evaluated in the context of the French healthcare
ystem.

Recent classifications have identified two subgroups
ithin the dyspeptic syndrome population: pseudo-
lcerative syndromes, during which abdominal pain
redominates; and motor syndromes [12]. This distinction is
ot based on any precise pathophysiological considerations
nd was not taken into account in this study.

In the absence of specific treatment for an identified
athophysiological target, first-line symptomatic treatment
an be recommended [2,11]. If patients with associated

igns of gastroesophageal reflux are carefully excluded, then
ntisecretory, anti-H2 or PPI can provide relief for, at best,
0—20% of patients [4]. Use of prokinetic agents such as
omperidone, cisapride, metoclopramide or erythromycin
re warranted on the basis of a pathophysiological rationale.
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owever, this therapeutic option has proven disappointing
4]. Itopride, a D2-dopamine antagonist with cholinergic
roperties, has shown efficacy in a phase-II trial but was
ot confirmed in two later, phase-III trials [13], thus illus-
rating the difficulties inherent in the development of new
ompounds.

The results of the present study confirm those of a
ontrolled-trial comparing simethicone and cisapride with
lacebo in which simethicone was significantly more active
han placebo, with a slight advantage compared with cis-
pride [8]. However, the mechanism of action of simethicone
emains unclear. This agent, which is not absorbed, reduces
ir production in the gastrointestinal tract [14] and may
avor clearance of gastrointestinal air [8] and also has an
ntibacterial effect on H. pylori [15]. Its association with
ctivated charcoal may favor the elimination of gastroin-
estinal air which probably plays an important role in the
eneration of functional symptoms [7].

In conclusion, the results of this double-blind, placebo-
ontrolled study confirm the favorable effects of the
ombination of activated charcoal with simethicone
Carbosylane®) for patients with recent dyspeptic disor-
ers managed by a general practitioner. The improvements
chieved with this simple first-line treatment may even bring
bout a reduction in the need for costly investigations that
re also unpleasant for the patient.

onflicts of Interest

ichel Lecuyer was the study coordinator. Thierry Cousin and Marie-
oëlle Monnot are employed by the clinical research department of
rimberg laboratories. Benoît Coffin was in charge of rereading the
rench manuscript.

eferences

[1] Frexinos J, Denis P, Allemand H, Allouche S, Los F, Bonnelye

G. Étude descriptive des symptômes fonctionnels digestifs
dans la population générale française. Gastroenterol Clin Biol
1998;22:785—91.

[2] Tack J, Bisschops R, Sarnelli G. Pathophysiology and treatment
of functional dyspepsia. Gastroenterology 2004;127:1239—55.

[

M. Lecuyer et al.

[3] Charachon A, Etienney I, Flahault A, Soulé JC. La recherche
d’Helicobacter pylori et l’endoscopie oesogastroduodénale
sont les grands oubliés de la prise en charge initiale des patients
dyspeptiques en médecine générale en France (abstract). Gas-
troenterol Clin Biol 2002;26:A154.

[4] Moayyedi P, Soo S, Deeks J, Delaney B, Innes M, Forman D. Phar-
macological interventions for non-ulcer dyspepsia. Cochrane
Database Syst Rev 2006:CD001960.

[5] Moayyedi P, Soo S, Deeks J, Delaney B, Harris A, Innes M, et
al. Eradication of Helicobacter pylori for non-ulcer dyspepsia.
Cochrane Database Syst Rev 2006:CD002096.

[6] Jian R, Coffin B. Should we take into account Helicobacter
pylori infection in a patient with dyspeptic symptoms? Gas-
troenterol Clin Biol 2003;27:432—9.

[7] Azpiroz F, Malagelada JR. Abdominal bloating. Gastroenterol-
ogy 2005;129:1060—78.

[8] Holtmann G, Gschossmann J, Mayr P, Talley NJ. A random-
ized placebo-controlled trial of simethicone and cisapride for
the treatment of patients with functional dyspepsia. Aliment
Pharmacol Ther 2002;16:1641—8.

[9] Holtmann G, Gschossmann J, Karaus M, Fischer T, Becker
B, Mayr P, et al. Randomised double-blind comparison of
simethicone with cisapride in functional dyspepsia. Aliment
Pharmacol Ther 1999;13:1459—65.

10] Irvine EJ, Whitehead WE, Chey WD, Matsueda K, Shaw
M, Talley NJ, et al. Design of treatment trials for func-
tional gastrointestinal disorders. Gastroenterology 2006;130:
1538—51.

11] Spiegel BM, Vakil NB, Ofman JJ. Dyspepsia management in
primary care: a decision analysis of competing strategies. Gas-
troenterology 2002;122:1270—85.

12] Tack J, Talley NJ, Camilleri M, Holtmann G, Hu P, Malagelada
JR, et al. Functional gastroduodenal disorders. Gastroenterol-
ogy 2006;130:1466—79.

13] Talley NJ, Tack J, Ptak T, Gupta R, Giguere M. Itopride
in functional dyspepsia: results of two phase-III multicen-
tre, randomised, double-blind, placebo-controlled trials. Gut
2008;57:740—6.

14] Smart HL, Atkinson M. Comparison of a dimethicone/antacid
(Asilone gel) with an alginate/antacid (Gaviscon liquid)
in the management of reflux oesophagitis. J R Soc Med

1990;83:554—6.

15] Ansorg R, von Recklinghausen G, Heintschel vH. Suscep-
tibility of Helicobacter pylori to simethicone and other
non-antibiotic drugs. J Antimicrob Chemother 1996;37:
45—52.


	Efficacy of an activated charcoal-simethicone combination in dyspeptic syndrome: Results of a placebo-controlled prospective study in general practice
	Introduction
	Patients and methods
	Patients
	Treatment
	Study design
	Symptom intensity
	Outcomes
	Statistical analysis

	Results
	Symptoms at end of treatment
	Global complaints
	Abdominal fullness
	Bloating
	Sensation of slow digestion
	Nausea
	Prescriptions (complementary tests, new treatment)
	Outcomes after the end of treatment
	Tolerability

	Discussion
	Conflicts of Interest
	References


