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Comparison of cimetidine 800 mg once daily and 400 mg
twice daily in acute duodenal ulceration

LUCIO CAPURSO, PIER ROBERTO DAL MONTE, FRANCESCO MAZZEO, GIORGIO MENARDO,
ANTONIO MORETTINI, ALFREDO SAGGIORO, GIOVANNI TAFNER

Abstract

A double blind trial was conducted in seven centres to
evaluate the safety and efficacy of cimetidine 800 mg
given at night compared with 400 mg given at breakfast
and at bedtime. Altogether 197 patients with active
duodenal ulcer confirmed by endoscopy entered the
study, of whom 187 were eligible for analysis. After
four weeks' treatment the ulcer was healed in 76 of 91
patients (84%) receiving the once daily regimen and in
65 of the 96 patients (68%) receiving the twice daily
regimen (p <0 05). Both dosage regimens were equally
effective in reducing ulcer pain and consumption of
antacids. Pain relief was considerable within the first
two weeks, and most ofthe patients were free ofsymptoms
by the end of treatment. No patients were withdrawn
because of adverse events as these were few and mild,
consistent with the proved safety profile of cimetidine.
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Cimetidine 800 mg given at night is as effective as
400 mg twice daily; the single dose regimen may improve
patient compliance, thus facilitating treatment.

Introduction

Evidence is growing that nocturnal hypersecretion of acid is an
important factor in the pathogenesis of duodenal ulcer, as
originally proposed by Dragstedt and Owens.' Pharmacological
studies performed by Gledhill et al comparing a single 800 mg
dose of cimetidine given at night with 400 mg given twice daily
showed that both dosage regimens were equally effective in
reducing mean 24 hour intragastric acidity and that nocturnal
secretion of acid was significantly better controlled with
cimetidine 800 mg at night than with the twice daily regimen.2
On the basis of these findings they suggested that a single
night time dose should be evaluated in a clinical trial. Results
of an open randomised clinical trial of cimetidine 800 mg were
recently published and showed that healing rates and duration
of treatment were not different when cimetidine was given as
800 mg once daily or as 400 mg twice daily.3
The purpose of our multicentre study was to investigate in a

double blind fashion the safety and efficacy of cimetidine
800 mg once daily compared with 400 mg twice daily in patients
with duodenal ulceration.

Patients and methods

Seven centres particip?;te- ;n this study. Patients with duodenal
ulcer confirmed endoscopically within the previous four days were
randomly allocated by a double dummy technique to receive cimetidine
twice daily (one 400 mg tablet at breakfast and one 400 mg tablet at
bedtime) or once daily (two 400 mg tablets at bedtime). Treatment
was continued for four weeks, at the end of which patients were
re-examined endoscopically. During the treatment period all other
drugs for peptic ulceration were stopped except for a specific antacid
to be taken solely for relief of pain not controlled by cimetidine.
After two and four weeks the paticnts were examined clinically and
interviewed about the occurrence of adverse reactions; details were
obtained on ulcer pain and consumption of antacids, which they
had previously recorded on diary cards.

Results

At a previously determined date 197 patients were eligible for
entry into the stu-dy; of these, 187 were eligible for analysis after
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four weeks. Ninety one received the once daily dosage and 96 the
twice daily dosage. Table I gives demographic data on the patients.
The two groups were comparable for sex, age, duration of disease,
smoking habit, and alcohol consumption, as calculated by appropriate
statistical methods (X2 test, Student's t test, Mann-Whitney U test).
Ten patients did not complete the study: four defaulted (that is, did
not return), although one of these was included in the assessment of
symptoms at week 2; one was withdrawn because of patient refusal;
and five were withdrawn because of violation of the protocol (two took
other drugs concomitantly, one showed non-compliance, one had an
oesophageal ulcer at entry to the trial, and one did not adhere to the
schedule of visits).

TABLE I-Demographic data

Cimetidine Cimetidine
800 mg 400 mg

once daily twice daily

Total No of patients 91 96
Men :women 62:28 68:28
Mean age (years) 44-55 42-28
Median (range) duration of disease (months) 60 (1-420) 60 (1-480)
Smoking habit:
Smokers 49 56
Non-smokers 40 40
Unknown 2

Alcohol consumption:
Yes 47 45
No 43 51
Unknown I

Healing-After four weeks' treatment the ulcer had healed in
76 of 91 patients (84%) receiving the once daily regimen compared
with 65 of the 96 patients (68%) receiving the twice daily regimen.
This difference of 16% was significant (p<0O05). There was a 95%
certainty that the difference in healing at four weeks between the
once daily and twice daily regimens lay between 2-9 and 29 1%,
indicating the direction of the difference in favour of the once daily
regimen.

Assessment ofsymptoms-Table II shows the proportions of patients
who experienced pain during the day and the night throughout the four
weeks of treatment. No significant difference in the overall proportions
of patients with pain was observed between the two regimens either

TABLE II-Numbers (%) of patients with pain

Week
Cimetidine regimen

0 1 2 3 4

Night pain
800 mg once daily (n = 91) 69 (76) 47 (52) 22 (24) 5 (6) 5 (6)
400 mg twice daily (n = 96) 66 (69) 36 (38) 15 (16) 7 (7) 7 (7)

Day pain
800 mg once daily (n =91) 86 (95) 72 (79) 44 (48) 19 (21) 11 (12)
400 mg twice daily (n = 96) 90 (94) 79 (82) 46 (48) 30 (31) 20 (21)

Aver g day pain Average night poin

0 1 2 3
Weeks

4.

Average numbers of days of pain during four weeks of treatment.
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before or during treatment. The figure shows the decrease in the
mean number of days or nights with pain during the four weeks of
the study. Both dosage regimens were equally effective in reducing
the incidence of pain.

Consumption of antacids did not differ significantly between the
two treatment groups (table III) but was lower in the group receiving
the once daily regimen.

TABLE 111-Numbers (%) of patients taking antacids

Week

1 2 3 4

800 mg once daily (n=91) 17 (19) 11 (12) 7 (8) 6 (7)
400 mg twice daily (n =96) 26 (27) 22 (23) 11(12) 7 (7)

TABLE Iv-Adverse events

Cimetidine 800 mg Cimetidine 400 mg
Adverse event once daily twice daily

Gastrointestinal
Constipation 3
Diarrhoea 1 1

Central nervous system
Vertigo 3
Insomnia 2
Somnolence 1 1
Irritability 2
Headache 2

Skin
Dermatitis 1

Liver
Increased serum transaminase activity 2

Total No of reactions 4 15
Total No of patients 4 11

Adverse events-Nineteen adverse events were reported by 15
patients (8%) during treatment (table IV), the proportion of patients
with adverse events being higher in the group receiving the twice
daily regimen (110% v 4%). None of these adverse events necessitated
withdrawal from treatment, which is consistent with the proved
safety profile of cimetidine. Two of the patients receiving the once
daily regimen had a threefold to fivefold increase in transaminase
activities after four weeks, which returned to normal two weeks after
the drug was stopped.

Discussion

Cimetidine 400 mg twice daily has been shown to be effective
in promoting the healing of duodenal ulceration.4 In this
study a once daily regimen (800 mg at night) was compared
with a twice daily regimen (400 mg at breakfast and at bedtime)
for four weeks; a significant difference in favour of the once
daily regimen (p <0 05) was found with regard to ulcer healing.
Furthermore, a lower proportion of the patients given the
drug once daily took antacids and suffered adverse reactions.
In patients with duodenal ulcer secretion of acid at night is one
of the most important pathogenetic factors, particularly as
then there is no food to buffer the acid. Use of a larger dose of
cimetidine at night can effectively control secretion of gastric
acid at night, thereby establishing proper pH conditions for
ulcer healing. The lower incidence of adverse reactions observed
in the group given cimetidine once daily shows that a large
nocturnal dose does not increase the risk of adverse events.
Our findings indicate that in a large proportion of patients

with duodenal ulcer a single dose of 800 mg cimetidine at night
is at least as effective and as safe as 400 mg twice daily in
promoting the healing and alleviating the symptoms of duodenal
ulcer. This more convenient single dose regimen may improve
patient compliance and thereby facilitate the short term
treatment of duodenal ulceration.
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SHORT REPORTS

24 Hour intragastric acidity
during maintenance treatment
with ranitidine
The recommended dose of ranitidine for the maintenance treatment
of duodenal ulceration is 150 mg at bedtime.' Ranitidine is assumed
to protect the patient from relapse of ulceration by decreasing
nocturnal intragastric acidity, but the effect of this dose over 24 hours
is not known.

Patients, methods, and results

We studied eight men with a history of endoscopically proved duodenal
ulceration on two occasions when they were in symptomatic
remission-before and on the seventh day of treatment with ranitidine
150 mg at night. Their mean age was 46-5 (range 30-64) years and mean
weight 75-1 (range 63-91) kg. Six were smokers and each consumed an
average of 17 cigarettes during each 24 hour study period. No patient
received any antisecretory drug within 14 days of the start of the study,
which was approved by the hospital ethical committee.
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Mean hourly intragastric H+ concentrations in eight patients with duodenal
ulcer before and during treatment with ranitidine 150 mg at night. (*=
p<0-001, t=p<0O01; Wilcoxon's rank sum test.)

Our established technique for measuring intragastric acidity2 3 was
modified to take account of the single evening maintenance dose of ranitidine:
the patients were admitted to the ward at 1900, a 10 FG nasogastric tube
was passed at 1915, and a standard dinner was eaten at 1930. The 24 hour
study period was from 2200 until 2100 the next day. Samples of gastric
juice were aspirated every hour on the hour and their acidity measured
using a combined glass electrode repeatedly calibrated with standard
buffers of pH 7 00, 4-01, and 1-09 (Radiometer, Copenhagen). After the
first study period each patient took ranitidine 150 mg at night by mouth
for seven days, the last tablet being taken at 2215 during the second study
period.
Mean 24 hour intragastric acidity decreased by 42% from 42-9 mmol/l

to 24-8 mmol/l (p < 0-001, two way analysis of variance). This change was
due to a significant decrease in hourly intragastric acidity from 2400 to 0900
(figure). From 1000 to 2300 there was no significant change in mean hourly
acidity. Median intragastric pH over 24 hours increased from pH 1x4 to
pH 1x8 during maintenance treatment with ranitidine. No adverse drug
effects were reported by any patient during the study.

Comment

Ranitidine 150 mg twice a day decreases both daytime and nocturnal
intragastric acidity, with median 24 hour intragastric pH rising from
1-4 to 2 4 during treatment.3 This study showed that ranitidine
150 mg at night caused a decrease in acidity that was restricted to
the night and early morning.
Duodenal ulceration is a chronic illness and many patients require

maintenance treatment with an H2-antagonist. It is reassuring that
intragastric acidity was decreased for only 10 out of 24 hours after
each maintenance dose of ranitidine 150 mg at night. For most of
the day and during the evening the patients receiving maintenance
treatment with ranitidine showed no change in intragastric acidity.
The presence of normal concentrations of acid in the stomach for
this prolonged period makes bacterial colonisation of the stomach
unlikely during maintenance treatment.5

It may be relevant to the pathogenesis of duodenal ulceration that
the short lived decrease in nocturnal acidity observed in this study
is sufficient to prevent relapse of ulceration in most patients.
There is no report of the effect of maintenance treatment with

cimetidine 400 mg at night on 24 hour intragastric acidity in patients
with duodenal ulcers, but its effect may be even more transient than
that of ranitidine.
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Acceptance of viewdata for poisons
information

We recently suggested that a viewdata system could present basic
poisons information effectively and ease the work of poisons informa-
tion services by facilitating the storage and retrieval of information
and reducing the need for staff to answer telephone inquiries.' Since
its inauguration at the beginning of April 1983, our viewdata system
has been the information source used by staff of the Scottish Poisons
Information Bureau to answer conventional telephone inquiries and
by centres throughout Britain which obtained terminals for direct


