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Single nocturnal dose of an H2 receptor antagonist for
the treatment of duodenal ulcer
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SUMMARY Twenty four hour intragastric acidity and nocturnal acid output have been measured
over five separate 24 hour periods in each of 12 patients with duodenal ulcer receiving either
placebo, cimetidine 400 mg bd, cimetidine 300 mg nocte, ranitidine 150 mg bd, or ranitidine 300
mg nocte. In these doses ranitidine was significantly more effective at decreasing intragastric
acidity and nocturnal acid output than cimetidine. There was no significant difference between
twice daily ranitidine and night time ranitidine or between twice daily cimetidine and night time
cimetidine in the reduction of intragastric acidity. Nocturnal acid output was controlled
significantly better with ranitidine at night, twice daily dosage of ranitidine, and cimetidine at
night, than by the twice daily dosage of cimetidine. It is suggested that a single nocturnal dose of
cimetidine or ranitidine should be evaluated in a clinical trial.

Cimetidine was introduced in the United Kingdom
for the treatment of duodenal ulcer with a recom-
mended dose of 200 mg tds and 400 mg nocte
(1 g/day).' More recently a dose of 400 mg bd has
been shown to be equally effective at lowering
intragastric acidity2 and ulcer healing.3 4 Ranitidine
is also recommended in a twice daily dose of 150 mg
for ulcer healing5 6 and both of these drugs have
been given effectively as a single night time dose to
prevent ulcer relapse.7 8
Measures which decrease intragastric acidity over

a 24 hour period are known to result in ulcer
healing.9 10 Dragstedt suggested that nocturnal
hypersecretion was the most important single factor
in the pathogenesis of duodenal ulcer"l and we have
recently shown that although there is little variation
in an individual's response to cimetidine during the
daytime, overnight, patients who show a poor
clinical response to cimetidine treatment also show
little decrease in hydrogen ion (H') activity. 12
These data and our knowledge that a single night
time dose of an H2 receptor antagonist can prevent
duodenal ulcer relapse, suggest that a larger dose,
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may be effective primary treatment. During the
daytime food partially buffers intragastric acidity
and therefore a morning dose of drug may be
unnecessary. To investigate this hypothesis, we have
studied intragastric acidity over a 24 hour period
comparing twice daily ranitidine with twice daily
cimetidine and both drugs given as a single large
bedtime dose.

Methods

PATIENTS
Twelve patients with an endoscopically proven
duodenal ulcer in remission were each studied over
five separate 24 hour periods receiving either
placebo, cimetidine 400 mg bd, ranitidine 150 mg
bd, cimetidine 800 mg nocte, or ranitidine 300 mg
nocte. Treatments were randomised, taken single
blind and administered at 2100 on the day before the
study and at 0900 and 2100 on the study day for the
twice daily dosage, and at 2100 on the study day for
the once daily regimen. All subjects gave their
informed consent and the study was approved by the
Hospital Ethical Committee.
The study design was similar to that previously

reported from our Department.' Patients were
admitted to a specially allocated ward at 0730 having
fasted from midnight. A 10 French gauge naso-
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gastric Salem sump tube was passed and position
checked by water aspiration. Patients ate identical
meals at the same time on each study day and the
number of cigarettes and drinks consumed was
recorded and repeated on subsequent study days.
Throughout the study, a sample of gastric juice

was taken hourly for estimation of pH using a glass
electrode (Radiometer, Copenhagen) calibrated^
with buffers at pH 4 and 7 before each hourly batch
of measurements. At 0100 the stomach was emptied
and continuous aspiration applied overnight using a
mechanical pump at -50 mm of Hg, interrupted by
manual aspiration every 20 minutes. The hourly
volume of gastric secretion was recorded, a 5 ml
aliquot taken for titration to pH 7 with 0*1 N sodium
hydroxide using an autoburette (Radiometer,
Copenhagen) and acid output calculated.
For the purposes of statistical analysis, pH was

converted to hydrogen ion activity (H'). Statistical
comparison of H' activity was performed using a
Fisher's significant differences test (with p<005)
which takes into account all possible comparisons
between treatments. Analysis of nocturnal acid
output on different treatments was performed using
a Friedman rank sum multiple comparison
procedure.

Results

INTRAGASTRIC ACIDITY

The results of the five treatments are shown in Fig.
1. Twice daily ranitidine decreased mean 24 hour

Mean hourly H+ activity
0-o Plocebo ---- Cimetidine 400mg bd

a -h Ranitidine 150mg bd

Time (h)

Fig. 2 Mean hourly H+ activity ± SE over 24 hour period
after placebo, cimetidine 400 mg bd, and ranitidine 150 mg
bd.

H' activity by 63% (p<005), twice daily cimetidine
by 30% (p<005), night time ranitidine by 62%
(p<0OS), and night time cimetidine by 40%
(p<0-05). Twice daily ranitidine was significantly
better at reducing mean 24 h H' activity than twice
daily cimetidine (p<005) (Fig. 2) and night time
ranitidine provided significantly better control of
acidity than night time cimetidine (p<005) (Fig. 3).
Cimetidine 800 mg was not significantly different
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Fig. 3 Mean hourly H' activity ± SE over the 24 hour
period afterplacebo, cimetidine 800 mg nocte, and
ranitidine 300 mg nocte.
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Fig. 1 Mean 24 hour hydrogen ion activity ± SEforfive
treatments.
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from 400 mg bd and there was no
difference between the two ranitidine tr

Reduction in H' activity during ti
(0900-1300) was 53% with twice daily
86% with twice daily ranitidine, 20% wit]
cimetidine, and 50% with night time
Although after lunch twice daily ranitidi
H' activity by 29% there was little red
the other treatments (Figs 2 and 3).
however, reductions were 34% with
cimetidine, 54% with twice daily ranit
with night time cimetidine, and 85% witl
ranitidine.

NOCTURNAL ACID OUTPUT
The results of the five treatments arn
Figure 4. Cimetidine 400 mg bd decrease
acid output from 5.1 mmol/h to 3-7 mr
ranitidine 150 mg bd to 1*4 mmol/h
cimetidine 800 mg nocte to 1.6 mmol/}
and ranitidine 300 mg nocte to 0
(p<0-05). Night time cimetidine an
regimens of ranitidine were all signific
effective at decreasing acid output than
400 mg bd. There was no significant
between twice daily ranitidine, r

cimetidine, and night time ranitidine.

Discussion

Nocturnal acid output and 24 hour H' a
controlled better by ranitidine 150 mg
cimetidine 400 mg bd and although rai

mg nocte was better than cimetidine 800 mg nocte at
decreasing mean 24 hour intragastric acidity, there
was no difference between these latter two
treatments at decreasing nocturnal acid output.

1 Although nocturnal acid output was controlled
better by cimetidine 800 mg nocte than cimetidine

n=12 400 mg bd, there was no significant difference
* P<0 05 between ranitidipe 300 mg nocte and ranitidine 150

mg bd. There was also no significant difference in
decreasing 24 hour H' activity between the two
ranitidine treatments or between the two cimetidine
treatments.

ictme Twice daily cimetidine was better than night time
2tidire cimetidine at decreasing H' activity during the

morning but there was little difference between
these two treatments after lunch. Overnight, the
large single night time dose of cimetidine had a
much greater effect on acid output and H' activity
compared with the twice daily dose of this drug.

five Although there was a difference in decreasing H'
activity between twice daily ranitidine and night
time ranitidine during the morning, this was not as
marked after lunch, and overnight, night time

significant ranitidine was much better than twice daily
eatments. ranitidine. Thus a single large nocturnal dose of an
ie morning H2 receptor antagonist is at least as effective at
cimetidine, controlling both 24 hour H' activity and nocturnal
h night time acid output than a twice daily regimen.
ranitidine. Our results confirm our previous observation that

ine reduced twice daily doses of raflitidine13 and cimetidine14 are
luction with effective at decreasing 24 hour intragastric acidity
Overnight, although the decrease is not as great as our previous
twice daily reports. This was probably because in the present
tidine, 56% study, half of the patients met our criteria of poor
h night time clinical response to cimetidine. 12 These patients had

ultimately healed their ulcers with a variety of
medical treatments other than H2 receptor
blockade. The previous poor response to cimetidine

c shown in may also explain why the twice daily regimen of
d nocturnal cimetidine had a decreased effect on H' activity and
nol/h (NS), acid output in contrast with the twice daily ranitidine
(p<0.05), dosage. There have been three previous reports of

h (p<005), ranitidine healing cimetidine resistant ulcers'-17 but
1*8 mmol/h these were not controlled studies.
id the two Blackwood and Northfield18 showed that although
.antly more cimetidine 800 mg had an increased and more
i cimetidine prolonged effect on intragastric pH than the 400 mg
t difference dose both these regimens inhibit nocturnal acid
night time output by a similar degree (92.7% and 94.2%

respectively). This degree of acid inhibition is much
greater than our report in patients showing a poor
clinical response to treatment19 when we failed to
observe a significantly greater effect after increasing

CtiVity were the dose of cimetidine from 1 g/day to 2 g/day.
bd than by Maintenance therapy with cimetidine 800 mg
nitidine 300 nocte has been shown to have a lower relapse rate
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than with the 400 mg dose17 and Fitzpatrick et al
have suggested that maintenance therapy with
cimetidine 400 mg nocte has mainly an antacid effect
whereas cimetidine 800 mg nocte results in a real
reduction of relapse rate.21

Cimetidine and ranitidine may increase serum
prolactin22 23 and by using a large nocturnal dose the
risk of prolactin release might be increased in some
patients. A total daily dose of cimetidine 800 mg
nocte, however, is less than the 1 g/day originally
recommended for cimetidinel and while using an
800 mg nocte dose for maintenance therapy,
Blackwood et al reported no adverse events.20 In
addition, Burland et a124 found no increase in serum
prolactin after an 800 mg dose of cimetidine in
healthy subjects.
On placebo, H' activity was lower during the

daytime than during the overnight period which is
when patients classically complain of pain relieved
by food. Food buffering is more physiological than
pharmacological control of acid secretion and the
morning dose of an H2 receptor antagonist may
therefore be unnecessary.

If the concept of 'no acid no ulcer' is correct,25
using a large single nocturnal dose of either
cimetidine or ranitidine provides practical as well as
theoretical advantages; patients would find a single
dose more convenient and acceptable and com-
pliance is likely to be better. Our study has shown
that a single night time dose of an H2 receptor
antagonist is as effective as a twice daily regimen of
these drugs in reducing H' activity and acid output
and we suggest that a large single nocturnal dose of
treatment be evaluated by clinical trial.
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