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Omeprazole in duodenal ulceration: acid inhibition,
symptom relief, endoscopic healing, and recurrence

COOPERATIVE STUDY*

Abstract

In a preliminary study to compare the effects of different
doses of omeprazole 44 patients with endoscopically
diagnosed duodenal ulceration randomly received ome-
prazole 20 mg, 30 mg, 40 mg, or 60 mg daily for four weeks.
After four weeks the ulcer had healed in 41 of the 43
patients who completed the course of treatment; the
proportions of patients whose ulcer healed were similar
between the four dosage groups. Most patients were
symptom free after one week of treatment. Seven patients
reported a total of eight adverse events. With the excep-
tion of one patient who had persistent nausea and was
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(Astra Clinical Research Unit, Edinburgh and Kings Langley).

Correspondence to: Mrs A Howe, Astra Clinical Research Unit, Astra
Pharmaceuticals Ltd, Home Park Estates, Kings Langley, Hertfordshire.

withdrawn from the study, all the adverse events resolved
spontaneously during continued treatment with the same
dose of omeprazole. Pentagastrin tests were performed
before the study and after four weeks' treatment. The
mean inhibition of peak acid output measured 24 hours
after the last dose was 61%, 94%, 91%, and 81% with
omeprazole 20 mg, 30 mg, 40 mg, and 60 mg respectively.
During the first six months after the end of treatment 11
out of 36 patients had a symptomatic, endoscopically
diagnosed recurrence of ulceration; the median time to
relapse was 10 (range 6-23) weeks.

Introduction

Omeprazole (H168/68) is a substituted benzimidazole that
inhibits secretion of gastric acid by interacting with the enzyme
H-, K+-ATPase, believed to be the proton pump of the parietal
cell. -3 Studies in healthy subjects have shown that omeprazole
produces a dose dependent inhibition of basal and pentagastrin
stimulated acid secretion that is long lasting and maximal after
five to seven days of treatment.46 In patients with duodenal
ulceration omeprazole 30 mg daily for one week caused a 95%
decrease in 24 hour intragastric acidity.7 Recently it was reported
that duodenal ulcers healed in 93% of patients after two weeks'
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treatment with omeprazole 40 mg daily and in all patients after
four weeks' treatment.8
We compared healing of duodenal ulcers and acid inhibition

after oral omeprazole 20 mg, 30 mg, 40 mg, or 60 mg once daily
for four weeks.

Patients and methods

Outpatients with symptomatic duodenal ulcers verified endo-
scopically were admitted to a four week open trial, which was conduc-
ted in five British hospitals with the approval of the local ethical
committees and with the patients' informed consent. Omeprazole
was started within five days after endoscopy and initial clinical,
haematological, and biochemical assessments. Patients were excluded
if they had concurrent gastric ulceration, pyloric stenosis, or a serious
disease, had had a previous gastric operation, or had taken an anti-
ulcer drug (other than antacids) during the two weeks preceding entry
into the trial.
Each centre compared either omeprazole 20 mg with 40 mg or

omeprazole 30 mg with 60 mg, and patients were randomly allocated
to take one of these doses each morning before breakfast for 28 days.
Omeprazole was administered orally as enteric coated granules con-
tained in hard gelatin capsules. During the study standard prepacked
antacid tablets (Rennies, Nicholas Laboratories) were supplied to
relieve pain. Patients were asked to record the number of antacid
tablets taken each day. To measure compliance, counts were made of
the omeprazole capsules and antacids that were returned.

Ulcer symptoms and spontaneously reported adverse events were
assessed by a physician in each centre before treatment and on
days 8, 15, and 29 of the study. Patients were also asked to record the
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whose ulcers healed was similar between the groups, being 9/10,
12/12, 9/10, and 11/11 patients taking omeprazole 20 mg, 30 mg, 40
mg, and 60 mg respectively. One patient , taking omeprazole 40 mg,
whose prepyloric ulcer had healed but whose duodenal ulcer had not,
was classified as not healed.

In 26 patients peak acid output was measured before and 24 hours
after the end of treatment. The mean percentage inhibitions in the
patients taking 20 mg, 30 mg, 40 mg, and 60 mg were respectively
61 0o, 940o, 91%, and 81 ,' (figure). As the number of patients in each
treatment group was small and the confidence intervals wide differences
between the four doses could not be established. Peak acid output
measured in 10 patients before and one week after the end of treatment
was not significantly different (p >005, Wilcoxon matched pairs
signed ranks test).

All patients had symptoms before starting treatment (table II),
42 having pain in the day and 31 at night. After the first week of treat-
ment only seven patients had pain in the day and five pain at night.
After four weeks only one patient had occasional pain during the day
and night and one other mild pain during the day. Fewer patients
experienced nausea and vomiting than pain before the start of the
study, and after two weeks of treatment these symptoms had resolved
in all but two patients. Nausea persisted in one patient, who was with-
drawn from the study on day 26. After the first week 32 patients re-
ported that they were asymptomatic, 10 that their symptoms had
improved, and only one patient that his symptoms were of unchanged
severity. By the end of the four weeks almost all the patients reported
that their symptoms had gone. The diary cards confirmed infrequent
episodes of pain and minimal consumption of antacids.

Six patients reported a total of seven transient adverse events,
all of which resolved during continued treatment with the same
dose of omeprazole. These included one patient taking omeprazole
20 mg daily who had diarrhoea and a severe cold accompanied by

TABLE I-Details of 43 patients who completed four weeks of treatment

Daily dose of omeprazole

All patients 20 mg 30 mg 40 mg 60 mg
(n = 43) (n = 10) (n = 12) (n = 10) (n = 11)

Mean age (years) (range) 43 (20-65) 49 (26-65) 40 (25-51) 45 (23-63) 39 (20-57)
Smokers:non-smokers 26:17 8:2 7:5 5:5 6:5
Drinkers:non-drinkers 36:7 10:0 11:1 6:4 9:2
Mean duration of disease (years) (range) 10 (1-25) 8 (5-10) 13 (6-25) 7 (1-20) 12 (8-19)
Mean duration of current episode (days) (range) 43 (3-200) 34 (3-90) 59 (3-200) 38 (3-90) 41 (10-90)

daily number of attacks of pain due to the ulcer on a diary card.
Healing of the ulcer, assessed by repeat endoscopy at four weeks,
was defined as complete epithelialisation of all craters. The gastric
response to a maximal dose of pentagastrin was measured, using a
standard procedure, within five days of inclusion in the study and 24
hours (four hospitals) or seven days (one hospital) after completion of
treatment. After intubation with a nasogastric tube a maximal dose of
pentagastrin (6 ug/kg/h intravenously, 15 ,ug/kg/h intravenously,
6 ,ug/kg/h intramuscularly, or 600 /ig subcutaneously) was adminis-
tered and the gastric contents collected in 15 minute fractions for 60-
90 minutes. The pH, volume, and acid output were measured for each
sample and the peak response to pentagastrin taken as the sum of the
two highest consecutive 15 minute acid outputs multiplied by two and
expressed in mmol/h. Routine haematological and biochemical tests,
including liver and thyroid function tests, were performed on days
15 and 29.

Patients whose ulcers healed were followed up for a further six
months after stopping treatment. During this period they took only
antacids to relieve occasional minor episodes of pain. Patients who had
three or more consecutive days of pain returned for endoscopy.

Results

Forty four patients (43 men, one postmenopausal woman) entered
the study, of whom 43 completed the four weeks of treatment (one
patient was lost to follow up after two weeks). The demographic
details of the four treatment groups were similar (table I). Ulcers
healed in 41 of the 43 patients (this includes one patient whose ulcer
healed satisfactorily but who had to be withdrawn from the study after
the 26th dose because of persistent nausea). The proportion of patients

TABLE II-Nu,nbers of patients reporting symptomis of ulcers before and 8, 15,
and 29 days after taking omeprazole 20-60 mg daily

Before study Day 8 Day 15 Day 29

Pain in daytime 42 7 5 2
Pain at night 31 5 3 1
Nausea 10 4 2 1
Vomiting 5 2

herpes labialis; one who had a stuffy nose while taking omeprazole
30 mg; three taking omeprazole 40 mg, two of whom had diarrhoea
and the other experienced mild dizziness; and, lastly, one patient
who reported numbness in the fingertips while taking omeprazole
60 mg. One further patient taking omeprazole 40 mg complained of
persistent severe nausea and was withdrawn from the study on day 26.

Several abnormal laboratory values were recorded before and during
treatment. Most were just outside the normal range and were con-
sidered not to be of clinical importance. Nine patients had abnormal
liver enzyme activities before treatment. In three these returned to
normal during treatment, and in the remaining six they persisted
unchanged. A further four patients developed abnormal enzyme
activities during the study (table III): in two they returned to normal
during treatment, and in the remaining two marginally increased values
were noted on both day 15 and day 29. There were no changes in the
results of thyroid function tests. Overall, there were no significant
trends in any of the laboratory values measured.

Thirty six of the 41 patients whose ulcers healed were followed up
for six months (four patients could not be contacted, and one patient
had a dissecting aneurysm and died). During the six months after
stopping omeprazole treatment 16 of these 36 patients experienced
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pain and returned to the hospital for endoscopy. Duodenal ulcers
were present in 11. Of the remaining five patients, two had duodenitis,
two erosions, and one oesophagitis. The median time to relapse was
10 (range 6-23) weeks, and the proportion of patients who relapsed
was similar between the treatment groups (figure).

Discussion

After four weeks of treatment with omeprazole 20-60 mg daily
duodenal ulceration had healed in 41 of 43 patients (950w).
Ulcers healed in all patients in one study given omeprazole
40 mg once daily for four weeks,8 and in 840o and 960° of
patients after two weeks and four weeks' treatment respectively

527

with 20 or 60 mg omeprazole daily.9 In early open studies with
H. antagonists healing of duodenal ulcer was achieved in 78-
880o of patients given cimetidine (1 g/day)'0 and 79-940o of
those given ranitidine (150 mg twice daily)." The proportion of
patients whose ulcers heal with H2 antagonists is now, however,
generally accepted to be about 70-80% after four weeks' treat-
ment."2 13

All four doses of omeprazole rapidly reduced pain due to the
ulcer. Before treatment 9800 of the patients had pain during the
dlay anid 72% pain at night, whereas after one week 840% had no

daytime pain and 88% were pain free at night. Thus symptom
relief is at least as good as that afforded by H2 receptor
antagonists."
The beneficial effects of H2 antagonists are attributed to

TABLE iiI-Individuial finidings in four patients in whom liver enzyme activities became abnormal during treatment

Enzyme activities (IU/I)

Case Omeprazole Alcohol consumption Normal Before Day Day
No dose (mg) on entry (drinks/day)* Enzyme range study 15 29

Cry-Glutamyltransferase Not done
1 30 Irregular t Aspartate transferase -40 32 48t 44t

LAlanine transferase 40 40 33 51t
r y-Glutamyltransferase 40 18 18 16

2 40 5 Aspartate transferase <40 36 47t 32
lAlanine transferase 40 26 23 27
r y-Glutamyltransferase -50 35 54t 56t

3 60 5 Aspartate transferase - 35 19 21 37+
Alanine transferase Not done

6 y-Glutamyltransferase blot done
4 60 1 g Aspartatemtransferase 40 31 58t 26

Alanine transferase <40 31 85t 27

*One drink= .' pint of beer, one measure of spirit, one glass of wine.
tAbnormal value.

80i

Peak
acid output 4
(mmol/h)

20

OLi

Inhibition of peak
acid output (0/.):

Mean

Range

Confidence value
for range as
confidence interval
(*1. )

Ulcers healed:

No ('/.)

95/. confidence
limits

Relapses:
No (a/.)

95a/. confidence
Irnits

61 (n=7)

31-100

98

9/10 (90)

56-100

2/7 (29)

4-71

801

94 (n=6)

85-100

97

12/12 (100)

74-i100

3/11 (27 )

6-61

91 (n=8 )

73-100

99

9/10 (90)

56-100

3/7 (43)

10-82

Peak acid output before treatment and 24 hours after 28th dose of omeprazole 20, 30, 40,
with omeprazole 30 and 60 mg (bold lines are mean values).

Conversion: SI to traditional units-Acid output: I mmol/h= 1 mEq/h.

80

60

40

20

81 (n=5)

39-98

93

11/11 (100)

72-100

3/11 (27)

6-61

30 mg/day.
60mg/day _--

0'

Before Day 35

{30 rn: 2~1
n =10

L60mg:- 25}
85 to -141

100

Overall 41/43 (95)

84-99

Overall 11/36 (31)

16-48

and 60 mg and seven days after end of treatment

BRITISH MEDICAL JOURNAL VOLUME 289

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.289.6444.525 on 1 S

eptem
ber 1984. D

ow
nloaded from

 

http://www.bmj.com/


528 BRITISH MEDICAL JOURNAL VOLUME 289 1 SEPTEMBER 1984

inhibition of secretion of gastric acid. Omeprazole, which pro-
duces more profound and longer lasting inhibition of acid secre-
tion, presumably acts in a similar manner. In this preliminary
open study, with a limited number of patients, no differences
could be established between the four different doses of omepra-
zole with respect to inhibition of pentagastrin stimulated
secretion of gastric acid and ulcer healing. Thus as all the doses
of omeprazole tested appeared to be effective and there was no
dose dependent relation with adverse events recorded during the
study, larger comparative studies are required to determine the
optimal therapeutic dose of omeprazole for ulcer healing.
However effective a drug is in healing ulcers in the short term,

patients are liable to relapse once treatment is withdrawn. In
this study 11 out of 36 patients (31%) whose ulcers had healed
after four weeks of treatment with omeprazole had a symptoma-
tic relapse, diagnosed endoscopically, within six months after
stopping treatment. Cumulative incidences of recurrence of 50-
60°,, have been reported six months after successful short term
healing with H2 antagonists.'4

In conclusion, omeprazole 20-60 mg given once daily for four
weeks was well tolerated and healed 41 of 43 duodenal ulcers
diagnosed endoscopically; 32 patients were asymptomatic
within one week. Eleven out of 36 patients had a relapse during
the first six months after stopping treatment. Comparative clini-
cal trials will assess the place of omeprazole in treating peptic
ulcer.

We thank Dr D Burnett of the department of clinical biochemistry,
St Albans City Hospital, for laboratory analyses; Mr J J Breslin for
help with the computer programming; Miss J Roberts for adminis-

trative and secretarial help; and Mrs C Wright for help with collating
and editing data.
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Lateral subcutaneous sphincterotomy versus anal dilatation
in the treatment of fissure in ano in outpatients: a
prospective randomised study

STEEN LINDKI£R JENSEN, FLEMING LUND, OLE VAGN NIELSEN, GUDMUND TANGE

Abstract

Fifty eight patients with idiopathic chronic anal fissure
were included in a randomised prospective trial of
Literal subcutaneous sphincterotomy versus simple anal
dilatation carried out as outpatient procedures. Opera-
tions were performed under local anaesthesia and the
patients reviewed 10-30 months later (median follow up
time 18 months).
Altogether 30 patients were treated by lateral sub-

cutaneous sphincterotomy and 28 by anal dilatation. No
serious complications were observed in either group. One
recurrence was observed in the group treated by
sphincterotomy, whereas eight occurred in the other
group (p <0 05). Functional results with respect to
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impaired control of flatus and soiling of underwear were
significantly better after sphincterotomy (p <0 002).

It is concluded that lateral subcutaneous sphinctero-
tomy is the treatment of choice for idiopathic chronic
anal fissure resistant to conservative measures.

Introduction

Surgical procedures for idiopathic chronic anal fissure resist-
ant to conservative treatment include lateral subcutaneous
sphincterotomy and simple anal dilatation. Which of these is the
most favourable, however, is a subject of controversy.' We have
therefore carried out a controlled prospective trial of the two
procedures, performed in the outpatient department. The treat-
ments were allocated at random.

Patients and methods

All patients presenting to the clinic with idiopathic chronic anal
fissure during June 1980 to December 1982 were considered for the
trial. Patients were accepted provided that induration of the edges of
the fissure and exposure of the fibres of the internal sphincter in the
floor of the fissure were observed on examination.

Patients were admitted to the clinic by their general practitioner.
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