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Clinical trial

Single blind comparative study of ranitidine and
cimetidine in patients with gastric ulcer
THE BELGIAN PEPTIC ULCER STUDY GROUP*

SUMMARY In a single blind multicentre study, the efficacy and safety of ranitidine was compared
with cimetidine in patients with gastric ulcer confirmed by endoscopy. Patients were randomly
allocated to receive either 150 mg ranitidine twice daily, or 200 mg cimetidine three times a day
and 400 mg at night for four weeks; patients with unhealed ulcers continued the same treatment
for a further two weeks. Out of 260 patients, 197 were analysed. Of the ranitidine treated
patients, 66% were healed after four weeks and 78% after six weeks and of the cimetidine treated
patients 62% were healed after four weeks and 87% after six weeks. These differences are not
significant. These results confirmed that ranitidine is as effective as cimetidine in the acute
treatment of gastric ulcer.

Ranitidine is an H2-receptor antagonist' which has
been shown to be five to eight times more potent
than cimetidine on a molar basis in suppressing
gastric acid secretion.4 Ranitidine differs from
cimetidine chemically by containing a furan instead
of an imidazole ring which is thought to be
responsible for microsomal enzyme inhibition in the
liver5 and hormonal imbalance.6 Furthermore,
ranitidine is effective when given only twice daily.
This multicentre study was undertaken to compare
the efficacy of ranitidine and cimetidine in gastric
ulcer healing.

Methods

PATIENTS
Patients aged from 18 to 75 years with
endoscopically confirmed gastric ulcer were allowed
to enter the study. The patients gave their informed
consent to the study. Exclusion criteria included:
previous oesophageal or gastric surgery, regular
ingestion of ulcerogenic drugs, pyloric stenosis, liver
and renal insufficiency, and other severe concurrent
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disease. Patients with associated oesophagitis and
duodenal ulcer, those treated with another anti-
ulcer drug during the previous two weeks, and
pregnant and lactating women were also excluded.

Patients were randomly allocated either to
cimetidine 200 mg three times a day with meals and
400 mg at night, or to ranitidine 150 mg twice daily
with breakfast and the evening meal, and three
placebos to match the number of cimetidine tablets
taken.
A Tausworthe pseudo-random number

generator7 was used to produce on a computer
separate lists for each centre to allocate patients to
treatment, balancing them in blocks of 10. The
physician assigned identification numbers in
sequence to patients.
As placebo cimetidine was not readily available at

the time of the study, all tablets were foil wrapped
so that the physician, but not the patient, was blind
to the therapy.

Patients were allowed to take antacids (Maalox*)
if required for symptomatic relief and this was
recorded on a diary card.
The patients were reviewed after two weeks'

treatment and any change in symptoms or adverse
events recorded. At four weeks, the patients were
again reviewed and an endoscopy performed. If the
ulcer had not healed, the same medication was
continued for a further two weeks when the patients
were again fully assessed and endoscopy was
performed.

' Maalox formula: aluminium hydroxide, magnesium hydroxide.
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The characteristics of the ulcers were categorised
in terms of type of ulcer (multiple or single) and, for
single ulcers, the shape (round, oval, linear,
irregular or 'salami'). The length and width of the
ulcer were measured in mm with a calibrating
instrument. At each endoscopy, at least four
quadrant biopsies and exfoliative brush cytology
were obtained.
Blood and urinary samples were collected for

haematology, liver function, blood urea, and serum
electrolytes, before and after four weeks' treatment
and, for those not healed, after six weeks'
treatment.
Two hundred and sixty outpatients with endo-

scopically proven gastric ulcer entered the trial.
Forty six patients were excluded from analysis for
reasons listed in Table 1. Eleven patients dropped
out before four weeks for unknown reasons and six
patients did not follow treatment for reasons
explained below. Therefore, 197 patients were
included in the analysis at four weeks. After four
weeks' treatment, six patients (three receiving
ranitidine and three receiving cimetidine) who were
not healed dropped out for unknown reasons and
seven patients (three receiving ranitidine and four
receiving cimetidine) were excluded from analysis
because they missed their appointment for
endoscopy by more than seven days from the
scheduled date, which had to be 42 days of
treatment from the beginning of the trial. Thus, at
six weeks 184 patients remained for anaylsis.

Student's t test for unpaired data was used to
compare age, distribution and duration of ulcer
history, onset of relief of symptoms, size of ulcer
and mean values for laboratory parameters.
The x2 test was used for intergroup comparisons

of sex distribution, ulcer type distribution, history of
disease distribution, previous use of cimetidine
distribution, smoking, and alcohol habits. The
Logrank test8 was performed to compare four and

Table 1 Reasons for excluding gastric ulcer patients from
the analysis

Patients (no)

Reasons Ranitidine Cimetidine

Age (>75 years) 9 4
Associated oesophagitis 5 8
Endoscopy performed outside seven days
from the scheduled date 10 6
Already on anti-ulcer medication
requiring exclusion 1 1
Both duodenal and gastric ulcers 1 0
Raised liver enzyme values 1 0
Total 27 19

six weeks' healing rates and to analyse homogeneity
from the eight different centres.

All calculated p values were two tailed. All six
weeks' healing rates were cumulative.

Results

Of the 197 patients who were available for analysis
at four weeks, 96 were allocated to ranitidine and
101 to cimetidine. The two groups of patients were
comparable except that the sex ratio and the number
of patients with their first episode of dyspepsia were
significantly different in the two groups (Table 2).
The mean surface area of single ulcers was quite
different in the two groups (85 mm2 for ranitidine
treated patients and 52 mm2 for cimetidine treated
patients) but without reaching the 5% level of
significance.
At the end of four and six weeks' treatment,

healing rates were not significantly different
between the two groups (Table 3).
The difference in the average healing rates at six

weeks for men and women, 82% and 89%
respectively, did not quite reach the 5% significance
level (p=0-06) when the evidence from the two
treatment groups was combined. Taking account of
sex in the comparison of the treatments reduced the
difference between the healing rates at six weeks,
which became 81% for ranitidine and 88% for
cimetidine. None of the treatment differences was
significant, for either sex separately at four or six
weeks (Table 3).
The type of ulcers (single or multiple) did not

influence the healing rates with the two drugs.
The difference in average healing rates at six

weeks was not significant (p=009) between patients
with their first episode of dyspepsia (healing rate
88%) and those with recurrent ulcers (healing rate
79%). When this factor was taken into account the
difference at six weeks between the treatments
remained non-significant. Also the treatment
differences were not significant for either factor
separately at four or six weeks (Table 3).

Duration of disease for patients with recurrent
ulcers, duration of the last episode of dyspepsia,
tobacco and alcohol consumption had no influence
on the four and six weeks' healing rates with either
drug.

It took on average four or five days for symptoms
to resolve for patients in either group, whether they
were healed after four weeks, after six weeks, or not
healed.

Big ulcers were defined as having a larger surface
area than the average surface area in this trial.
Combining the evidence from the two treatment
groups showed there was a significant difference
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Table 2 Population

Ranitidine Cimetidine Significance level

Patients (no) 96 101
Men/women (no) 55/41 72/29 p<0 05
Age (yr, mean ± SD) 50±14 53±15 NS
(range) (20-75) (20-74)
Weight (kg, mean ± SD) 67±12 66±12 NS
Mean duration of current episode of dyspepsia (months) 2 2 19 NS
(range) (0-03-12) (0-03-18)
Number of patients with first episode of dyspepsia 42 (44%) 28 (28%) p<0.02
Mean duration of ulcer history (years) 5 8 6-1
(range) (0.4-30) (0.08-32)
Number of smokers 44 (46%) 50 (50%) NS
Number with abover average alcohol consumption (%) 16 (17%) 11 (11%) NS
Number taking cimetidine in previous episode (%) 16 (17%) 27 (27%) NS
Number of patients with single ulcer 79 (82%) 84 (83%) NS
Number of patients with multiple ulcer 17 (18%) 17 (17%) NS
Ulcer surface (mm2, mean ± SD) (No of patients) 85±146 (78) 52±78 (81) NS
(range) (3-707) (3-511)

between the average healing rates at six weeks for continue treatment. The fourth patient had
big ulcers and small ulcers, namely 73% and 84% depression after one day's treatment and refused to
(p=003). When the size of ulcer, that is, big and take the tablets.
small ulcers, was taken into account in the In the cimetidine group, one patient developed a
comparison of healing rates for ranitidine and cerebellar tumour and died. A second patient felt
cimetidine, there was still no significant difference. tired, particularly in the evening, with loss of

Four patients on ranitidine and two patients on appetite; she refused to continue the treatment.
cimetidine did not complete the study because of Four adverse events were reported by patients on
adverse events. The first of the ranitidine patients ranitidine. Headache on the 21st day of treatment
had a 10 day history of melaena which continued by one patient, fatigue and anorexia by a second
despite the treatment; he was referred to the patient, frequent headaches by the third. The fourth
surgeon. The second of the ranitidine patients patient complained of a mild pruriginous eruption
perforated on the 22nd day and was operated on. on the left arm after 10 days of treatment. Two
The third patient developed phlebitis and refused to adverse events were reported by patients on

Table 3 Proportion healed

Four weeks (healing rate) Six weeks (cumulative healing rate)

Ranitidine Cimetidine Ranitidine Cimetidine

Total healing rates 63/96 (66%) 63/101 (62%) 73/90 (78%) 83/94 (87%)
Sex: Men 32/55 (58%) 42/72 (58%) 39/49 (80%) 57/67 (83%)

Women 31/41 (76%) 21/29 (72%) 34/41 (83%) 26/27 (95%)
Type of ulcer: single 51/79 (65%) 53/84 (63%) 60/75 (78%) 70/81 (85%)

multiple 12/17 (72%) 10/17 (59%) 13/15 (80%) 13/13 (100%)
First episode of dyspepsia 31/42 (74%) 19/28 (68%) 34/41 (82%) 26/27 (96%)
Not first episode of dyspepsia 31/53 (58%) 44/73 (60%) 38/48 (76%) 57/67 (83%)
For recurrent disease duration

0-5 years 18/31 (58%) 30/48 (63%) 21/28 (71%) 37/42 (84%)
6-10 years 9/15 (60%) 5/10 (50%) 11/13 (80%) 7/10 (70%)
>10 years 4/7 (57%) 10/15 (67%) 6/7 (86%) 13/15 (87%)

Smokers 29/44 (66%) 30/50 (60%) 32/40 (75%) 41/47 (85%)
Non-smokers 33/50 (66%) 33/50 (66%) 40/48 (82%) 41/46 (87%)
Above average drinkers 9/16 (56%) 8/11 (73%) 10/14 (65%) 9/10 (86%)
Not above average drinkers 54/80 (68%) 55/90 (61%) 63/76 (81%) 74/84 (88%)
Duration of last episode:
>1 month 24/36 (67%) 16/31 (52%) 26/34 (74%) 22/27 (78%)
-1 month 39/60 (65%) 47/70 (67%) 47/56 (81%) 61/67 (90%)
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1002 The Belgian Peptic Ulcer Study Group

cimetidine: one patient developed hypertension
(blood pressure 170/100 mmHg), unsteady walking
and vertigo after two weeks' treatment. A second
patient complained of genital ulceration.

Discussion

This size of study has a power of about 50% for
detecting a difference significant at the 5% level if
the true healing rates for the two treatments are
80% and 90%. There was no significant difference
between the healing rates of the two drugs. It
appears, however, that the six weeks' healing rate
for the cimetidine treated group is higher than the
healing rate mentioned in placebo-controlled
trials.9 10
The fact that the sex ratio and the proportion of

patients with their first episode both varied between
the two groups did not affect the global results.
There was evidence that small ulcers have a

higher healing rate than big ones. This association
between healing rate and ulcer size has been
observed in other trials.'1 12
No difference was noted between the two drugs

when the following categories were analysed: single
or multiple ulcers, duration of the ulcer disease,
duration of symptoms of the present episode. No
relation could be established between the speed of
the disappearance of th.esymptoms and the healing
of the ulcer; no difference was found in the healing
rates between smokers and non-smokers, alcoholics
and non-alcoholics.

Investigators thank all collaborators who
contributed to this trial: Drs A Dumont, J
Toussaint, A Devos, J van Cauter, P van der Speck
and J Henrion and also Dr Bouckaert (Universite
Catholique de Louvain) for statistical anaylsis and
W D Robinson for statistical advice. Drugs were
kindly supplied by Glaxo Group Research Limited
(UK).
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