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Carbenoxolone sodium capsules in the treatment of
duodenal ulcer
An endoscopic controlled trial'

SUMMARY Eighty-six patients with duodenal ulcer were treated in a multicentre controlled trial with
carbenoxolone capsules (Duogastrone, 50 mg four times a day for six weeks)jor a placebo. Sixty-
nine patients accepted endoscopy at the beginning and end of the treatment. Symptomatic responses

and endoscopic improvement were significantly greater in those receiving the active preparation than
in those receiving the control capsules, complete, endoscopically assessed, healing being achieved
in 65% and 20 %, respectively, of individuals having accepted endoscopy, after six weeks' treatment.
Side-effects of salt and water retention or hypokalaemia were noted in over a quarter of those
receiving the carbenoxolone capsules, but none of the adverse effects was severe enough to neces-

sitate withdrawal of treatment.

Although there is a clear evidence that treatment
with carbenoxolone sodium will accelerate the heal-
ing of gastric ulcer, the value of the drug in duodenal
ulcer has been contested. When it is given in tablet
form it appears to be inactive, possibly because
absorption occurs in the stomach. A capsule was
therefore devised that would release its contents
directly into the duodenum. Some have concluded
that even in this form there is no evidence of any
useful clinical effect (Colin Jones et al., 1968; Cliff
and Milton Thompson, 1970), whereas others have
found that the drug does induce symptomatic
improvement and/or ulcer healing (Craig et al.,
1967; Archambault et al., 1975). Much of this con-
fusion may have arisen because investigators have
relied upon small series of patients in reaching their
conclusions, or else because direct endoscopic
evidence of healing was obtained. We therefore
treated a substantial number of patients with active
duodenal ulceration (as judged by symptoms and
endoscopic evidence of disease) with carbenoxolone
sodium capsules or with an apparently identical
placebo.
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study: R. C. Cros (U31 INSERM)
Received for publication 24 February 1977

Method

Treatment was given for six weeks in the form of
capsules containing 50 mg carbenoxolone sodium in
a delayed release form (Duogastrone) or with an
identical placebo capsule in which lactose replaced
the carbenoxolone. Each patient received three
boxes, each one containing 60 capsules of either the
placebo or the active product. A similar number of
boxes containing placebo or active product was
prepared. Each set of boxes was randomly allotted
a number and the key remained secret until the end
of the trial, so that neither the physician nor the
patient knew which treatment the patient was re-
ceiving. Each individual was instructed to swallow
one capsule 30 to 60 minutes before each of the three
main meals of the day, morning, midday and evening,
taking an extra capsule at 4 pm in the afternoon.

Patients were excluded from the trial if they were
70 years old or more, if they had an associated gastric
ulcer, if symptoms were sufficiently severe to warrant
surgery, or if they had complicating cardiovascular,
pulmonary, or renal disease. Those included in the
trial all had a characteristic ulcer history and active
symptoms as judged during a week's observation
when antacid treatment alone was given between the
initial radiological diagnosis and confirmation of
active ulceration by endoscopy. Information regard-
ing clinical, biological, radiographic, and endoscopic
symptoms was collected in a standardised question-
naire. Patients were advised to reduce their smoking
and intake of alcohol, but to continue with a normal
diet, cxcluding only items which they considered
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caused pain; they were also recommended to con-
tinue with their normal daily routine wherever
possible. Antacid drugs were given for the relief of
pain, but no other drugs, and all patients were
advised not to take salicylate analgesics or other
anti-inflammatory drugs.

Treatment was conducted at 13 different hospital
centres in Besangon, Bordeaux, Caen, Grenoble,
Lagny, Marseille, Nice, Paris, Strasbourg, and
Toulouse and each centre was supplied with separate
randomised sets of the test and placebo preparation
in groups of six containing three test and three
placebo.
Those treated were seen every two weeks when

their weight and blood pressure were determined and
the presence or absence of ankle oedema was noted,
as were any spontaneous complaints of side-effects.
Patients were also asked about the frequency and
severity of pain, the amount of antacid which they
had taken, and about their smoking habits and
alcohol consumption.
At the first and last visits blood samples were
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taken for full blood count, urea and electrolyte
determination, and measurements of serum trans-
aminases, alkaline phosphatase, lactic dehydro-
genase, and bilirubin. Endoscopy was performed
before treatment and repeated by the same endo-
scopist at the end of six weeks.

Endoscopic results were graded as follows: 3 =
ulcer still present, unchanged in size or larger;
2 = ulcer still present but smaller; 1 = ulcer almost
invisible or inflammatory changes only detectable;
0 = ulcer healed and no persistent inflammatory
changes.

Results

One hundred and two patients were initially included
in the trial, 53 receiving capsules containing carben-
oxolone and 49 the placebo. The two groups con-
tained almost equivalent numbers of men and
women, 47 men and six women receiving carben-
oxolone capsules and 44 men and five women the
placebo. The groups were also of equivalent age
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distribution 45 ± 14-4 and 46 ± 14-8 (mean ± SD)
years respectively. Sixteen patients (seven (13 21 %O)
treated by carbenoxolone capsules, nine (18-37%)
treated by placebo) failed to complete the full course
of treatment, either because they did not reattend
for assessment or because they were withdrawn
because of continuing severe symptoms.

Sixty-eight of the 86 patients who completed the
trial were submitted to endoscopy at its beginning
and end, and the results are shown in Table 1; 18
patients refused the second endoscopic examination.
Twenty-four out of 37 (64-9 Y) of those receiving
the carbenoxolone capsules had ulcers which com-
pletely healed during treatment and in another seven

(18-9%) healing was almost complete. In contrast,
only six patients of the 31 (19-4%) receiving placebo
had ulcers which completely healed, and another
nine (29-0y%) had almost complete healing. This
overall difference in healing is highly significant
statistically (x2 = 19-0, n = 3, p < 0 001). Calculated
on the healed/unhealed basis, the difference is also
significant (X2 = 4-76, p < 0-05).

Table 2 similarly shows that patients tended to
become free of symptoms earlier in the trial if they
had received carbenoxolone than if they had
received placebo, and the difference between the
groups is again statistically significant by four to
six weeks and by six weeks (by two weeks: x2 =

0-38 NS; by two to four weeks: x2 = 6-28, p < 0 025;
by two to six weeks: X2 = 9X76, p < 0X005; n = 1).

Episodes of pain each day also tended to be less
severe and less frequent in those receiving the active
remedy and the Figure compares the average number
of attacks per day in those receiving carbenoxolone
and those receiving placebo.

Side-effects of undue weight gain, raised blood
pressure, or hypokalaemia were noted in 15 patients

receiving the active treatment (28 Y) and in three of
the controls (6 12 Y.). Five of those receiving carben-
oxolone capsules gained 4 kg or more in weight and
oedema was detectable in three of these. Systolic or
diastolic blood pressure rose by 20 mmHg or more
in 11 patients and serum potassium concentrations
fell by 0 5 mMol/l or more in eight patients. In the
control patients blood pressure rose unduly in one,
and serum potassium levels fell in two other patients.
No other consistent changes were noted either on

clinical examination of the patients or in the labora-
tory analyses. None of the side-effects noted was
severe enough to warrant discontinuation of the
treatment, and accessory diuretic treatment or
potassium supplementation were required only
occasionally.

Discussion

The results obtained in this trial clearly show that
treatment with carbenoxolone sodium capsules will
accelerate the healing of duodenal ulceration, and
that this healing is paralleled by the remission of
symptoms. These findings agree with those obtained
by others who obtained evidence of symptomatic
benefit (Craig et al., 1967) or endoscopic improve-
ment (Archambault et al., 1975), and similar though
statistically insignificant trends towards improve-
ment were noted by others in terms of earlier endo-
scopic improvement (Brown et al., 1972) or radio-
logical improvement (Montgomery et al., 1968). Our
results show more convincing evidence of benefit to
those receiving carbenoxolone capsules than has
usually been obtained in the past, and this reflects
the large number of patients who were studied as
well as the reliance which we placed upon endoscopic
criteria for assessment. Attempts have been made in

Table 1 Endoscopic assessment

Treatment capsules Ulcer

Completely healed Almost healed Smaller No change or worse Total
(grade 0) (grade 1) (grade 2) (grade 3)

Carbenoxolone 24 7 4 2 37
Placebo 6 9 3 13 31

Table 2 Symptomatic assessment

Individuals free of pain (no.)

Treatment Free ofpain* By 2 weeks By 2-4 weeks By 4-6 weeks Unrelieved Total

Carbenoxolone 3 14 33 38 5 46
Placebo 2 10 19 22 16 40

*Three patients remained free of pain before and during treatment in the treated group and two in the placebo group, although they had duo-
denal ulcer verified by endoscopy.

719

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.18.9.717 on 1 S

eptem
ber 1977. D

ow
nloaded from

 

http://gut.bmj.com/


720 J. Sahel et al

the past to demonstrate that a variety of treatments
will accelerate ulcer healing at the remission of
symptoms, but no convincing evidence has yet been
advanced to support the use of any other agent.

Thus, anticholinergic agents have been thought by
some to induce remission of ulcer symptoms or to
prevent relapse (Sun, 1964; Sun and Ryan, 1970;
Walan, 1970), but others have failed to show that
such treatment is of any value (Trevino et al., 1967;
Kaye et al., 1970; Cocking, 1972). Poor results have
in the past also been reported with the use of
carbenoxolone sodium capsules, but these may be
attributed in part to reliance on radiological change
as a measure of healing-although radiological and
endoscopic findings often correlate poorly, in part to
the reporting of results obtained in small groups of
patients, and in part to the inevitable random scatter
which will occur when multiple independent examin-
ations of treatment value are made (Colin Jones et
al., 1968; Cliff and Milton Thompson, 1970).

Salt and water retention, increase in blood
pressure, and occasionally hypokalaemia are well
known adverse effects of carbenoxolone treatment.
Although such changes were observed in 15 out of 53
treated by carbenoxolone capsules (approximately
one in four of our patients), in no case did treatment
have to be stopped.

Convincing evidence that any measure affects the
long-term course of gastric or duodenal ulcer has yet
to be obtained. It is correspondingly uncertain
whether short-term benefit associated with carben-
oxolone sodium capsule treatment is likely to be
maintained.
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