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BACKGROUND: Although the eradication of Helicobacter

pylori is of primary importance when initiating treatment, it is also
important to have a strategy for patients who are H pylori-nega-
tive, fail to demonstrate eradication or have a tendency to become
re-infected or relapse.
PATIENTS AND METHODS: In a double-blind, paral-
lel-group clinical trial of 928 patients (from 70 centres in 16 coun-
tries) with duodenal ulcers who after a short term study had relief
of symptoms and healed ulcers proved endoscopically, 308 were
randomly assigned to receive omeprazole 10 mg in the morning,
308 to receive omeprazole 20 mg in the morning and 312 to re-
ceive ranitidine 150 mg at bedtime for up to 12 months. Symptoms
were assessed every three months and endoscopy repeated at three,
six and 12 months, or more often if indicated by recurrence of
symptoms. The safety screening included basal serum gastrin con-
centrations and gastric mucosal histopathology.
RESULTS: The remission rates up to 12 months were 87% for the
omeprazole 20 mg group, 71% for the omeprazole 10 mg group and
63% for the ranitidine group. Omeprazole 20 mg differed signifi-
cantly from both omeprazole 10 mg (P=0.0001, 95% CI 9 to 23)
and ranitidine (P=0.0001, 95% CI 17 to 31). There was no statisti-
cally significant difference between omeprazole 10 mg and
ranitidine over the 12-month period, but the 95% confidence in-
terval allowed differences between 0% and 16% in favour of
omeprazole at 12 months. A Cox regression analysis revealed that

longer treatment courses to heal, smoking, a long ulcer history and
young age negatively contributed to the odds of staying in remis-
sion. The treatments were well tolerated. There was a slight in-
crease in basal serum gastrin concentrations, reflecting the
different degrees of acid inhibition induced by the three treat-
ments. No dysplastic or neoplastic lesions were found in any biop-
sies.
CONCLUSIONS: More duodenal ulcer patients are maintained
in remission with omeprazole 20 mg daily than with omeprazole
10 mg daily or with ranitidine 150 mg at bedtime.
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prevention

Oméprazole et ranitidine dans la prévention de
l’ulcère duodénal
HISTORIQUE : Bien que l’éradication d’Helicobacter pylori soit de la
première importance lorsqu’on amorce le traitement, il est également
impérieux de se doter d’une stratégie pour les patients H. pylori-négatifs,
ceux chez qui l’éradication échoue ou qui ont tendance à rechuter ou se
réinfecter.
PATIENTS ET MÉTHODES : Dans le cadre d’un essai clinique à dou-
ble insu avec groupe parallèle sur 928 patients (provenant de 70 centres
répartis entre 16 pays) atteints d’ulcères duodénaux qui, après une courte
étude ont éprouvé un soulagement de leurs symptômes et une cicatrisation
de leurs ulcères, endoscopie à l’appui, 308 ont été assignés aléatoirement à
de l’oméprazole 10 mg le matin, 308 à de l’oméprazole 20 mg le matin et
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Omeprazole, a substituted benzimidazole that is a potent
inhibitor of the proton pump of the parietal cell, re-

duces intragastric acidity more effectively than H2 receptor
antagonists (1). Numerous studies in patients with duodenal
ulcer disease have shown that administration of omeprazole
20 to 40 mg daily accelerates healing and relief of pain com-
pared with cimetidine or ranitidine (2). This benefit of
omeprazole in the short term treatment of duodenal ulcers
was obtained without major clinical or biochemical side ef-
fects, but when the present study was planned, further re-
search was needed into longer term use of the drug (2).

After healing, approximately 70% to 100% of patients re-
lapse during the first year without intervention. Several
agents have been shown to reduce the incidence of endo-
scopic relapse (3), and a few, including ranitidine, have been
widely used as ‘maintenance treatment’ for the prevention of
ulcer relapse. Nevertheless, even ranitidine 150 mg taken at
bedtime fails to prevent recurrence in every third (4) or
fourth (5) patient within one year. These figures show that
there is room for improvement of the drug treatment of duo-
denal ulcer disease. Omeprazole 10 mg daily or 20 mg three
days a week is effective and safe in keeping a large proportion
of patients in remission (6,7). Some patients, however,
might benefit from a more profound acid inhibition provided
by the standard healing dose of omeprazole 20 mg daily (8).
A recent six-month trial of 472 duodenal ulcer patients dem-
onstrated estimated remission rates of 90% for omeprazole
20 mg every morning and 82% for ranitidine 150 mg at bed-
time (9). While it is accepted that eradication of an associ-
ated Helicobacter pylori infection alters the natural history of
duodenal ulcer disease, some patients with a duodenal ulcer
are negative for this infection and may, therefore, require
maintenance therapy with acid-lowering medications. Fur-
thermore, there are instances where treatment of H pylori

fails (10), and where it is appropriate to have a maintenance
strategy that allows ulcer patients the optimal opportunity to
remain in remission from their disease.

For these reasons we compared the effect of maintenance
treatment with omeprazole (10 or 20 mg once daily) with
that of the recommended maintenance dose of ranitidine
(150 mg at bedtime) on the time to ulcer relapse during a
12-month period. The results show that more duodenal ulcer

patients are maintained in remission with omeprazole 20 mg
daily than with omeprazole 10 mg daily or with ranitidine
150 mg at bedtime. The 20 mg dose of omeprazole is, there-
fore, recommended for ulcer patients who need continued
maintenance treatment.

PATIENTS AND METHODS
Eligibility criteria: Patients aged 18 to 80 years who had at
least one endoscopically proven duodenal ulcer with a
greater axis of at least 5 mm and who had been included in a
study on duodenal ulcer healing (omeprazole for two to 16
weeks) were considered for the trial. Criteria for recruitment
were that ulcer healing (ie, complete re-epithelialization of
the ulcer site) and symptom relief had been obtained. The
short term protocol (11) was a double-blind comparison of
omeprazole 20 mg and 40 mg in the morning for up to eight
weeks for ulcer healing (patients stopped treatment if ulcer
healing and symptom relief had occurred at two or four
weeks; patients with unhealed ulcers or more than mild
symptoms after eight weeks received omeprazole 40 mg on an
open basis for up to another eight weeks). Exclusion criteria
were lack of informed consent; planned or current pregnancy
or lactation; ulcer bleeding or pyloric stenosis necessitating
surgical intervention; concomitant gastric or prepyloric ul-
cer, or erosive or ulcerative esophagitis; previous gastric sur-
gery except for simple closure; and concomitant treatment or
disease (such as liver or renal failure) likely to complicate
evaluation of the drugs. Each patient gave informed consent,
and the study protocol was approved by the health authori-
ties of the country of each participating centre and by the ap-
propriate ethics committees.
Study design: Before entry, a clinical history was taken,
symptoms were assessed (the intensity of pain during the day
and night being scored as none, mild [occasional but not in-
terfering with normal activities], moderate [occasional inter-
ference with normal activities] and severe [constant
interference with normal activities]), and the patient under-
went a physical examination and laboratory screening
(leukocyte and platelet counts; hemoglobin, serum
creatinine and total bilirubin concentrations; alkaline
phosphatase and alanine and/or aspartate aminotransferase
activities). Patients were randomly assigned (by a com-
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312 à de la ranitidine, 150 mg au coucher, pendant une période allant
jusqu’à 12 mois. Les symptômes ont été évalués tous les trois mois et
l’endoscopie a été reprise à 3, 6 et 12 mois ou plus souvent en cas de
récurrence des symptômes. La vérification de l’innocuité se faisait, entre
autre, par un dosage des concentrations de gastrine sérique basale et par des
tests histopathologiques de la muqueuse gastrique.
RÉSULTATS : Les taux de rémission jusqu’à 12 mois ont été de 87 %
dans le groupe sous oméprazole 20 mg, de 71 % dans le groupe sous
oméprazole 10 mg et de 63 % dans le groupe ranitidine. L’oméprazole
20 mg donne des résultats significativement différents de l’oméprazole
10 mg (p = 0,001, IC 95 % 9 à 23) et la ranitidine (p = 0,001, IC 95 % 17 à
31). On n’a noté aucune différence statistiquement significative entre
l’oméprazole 10 mg et la ranitidine au cours de la période de 12 mois et

l’intervalle de confiance de 95 % a permis d’établir des différences de 0 à
16 % en faveur de l’oméprazole à 12 mois. L’analyse de régression de Cox a
révélé que la prolongation des traitements pour l’obtention de la guérison,
les antécédents d’ulcères de longue date et le jeune âge contribuaient de
façon négative à la probabilité de rester en rémission. Les traitements ont
été bien tolérés. On a noté une légère augmentation des taux de gastrine
sérique basale indicateurs des degrés différents d’inhibition acide
provoquée par les trois traitements. Aucune atteinte dysplasique ou
néoplasique n’a été observée dans l’une ou l’autre des biopsies.
CONCLUSION : Un plus grand nombre de patients atteints d’ulcères
duodénaux ont été maintenus en rémission avec l’oméprazole 20 mg,
1 f.p.j. qu’avec l’oméprazole 10 mg, 1 f.p.j. ou avec la ranitidine 150 mg au
coucher.
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puter-generated randomization list stratified for centre in
blocks of three) to treatment with omeprazole (Astra Hässle
AB, Sweden), either one 10 mg capsule in the morning or
one 20 mg capsule in the morning, or to ranitidine (Glaxo,
United Kingdom) one 150 mg tablet at bedtime. Placebo
capsules/tablets were prepared so that all patients received
both sizes of capsules in the morning and one tablet at bed-
time. Patients were encouraged not to take any antacids dur-
ing the study. All other antiulcer treatment was abandoned.

Patients were assessed clinically after three, six, nine and
12 months, or more often if indicated by recurrence of symp-
toms, for clinical assessment, repeat laboratory tests (omit-
ted at three and nine months) and endoscopy (omitted at
nine months in patients who were symptom-free). The main
end point was endoscopically proven recurrence of an ulcer
with or without symptoms. Patients completed the study af-
ter 12 months or earlier if recurrence was seen. Returned
study drugs were counted at each visit, and patients later
found to have taken less than 75% of the prescribed amount
of study medication per study period were regarded as
noncompliant in the analysis.

At the pre-entry visit in the healing study (before medica-
tion with omeprazole), at six and 12 months or in the event
of recurrence or discontinuation, four to six mucosal biopsy
specimens were taken from the oxyntic mucosa along the
greater curvature. The specimens were immediately fixed in
10% formalin or in Bouin’s fixative. The specimens were ex-
amined histochemically, primarily by silver staining
(Sevier-Munger), to determine qualitatively the density of
endocrine cells and also by hematoxylin eosin staining to as-
sess the general pathology. Unfortunately, the H pylori status
of the patients was not available. All biopsy specimens were
examined by the same pathologist on ‘blinded’ samples. The
endocrine cells were classified according to Solcia et al (12).
At the same visits, blood samples for the measurement of se-
rum gastrin concentrations in the fasting state were col-
lected in glass tubes and centrifuged, and serum was
transferred to plastic tubes and stored at –20°C until analy-
sis. The gastrin concentrations were determined by a
radioimmunoassay according to the method of Rehfeld et al
(13).
Statistical considerations: In planning the trial, the relapse
rate in the ranitidine group was estimated to be 20%, and re-
ducing this rate by at least 10% (to 10%) was considered to be
clinically meaningful. It was calculated (14) that roughly 900
patients (300 in each of three treatment groups) would be
needed to give a test power of at least 80% to detect this dif-
ference in relapse rates with a two-sided test and an overall
5% significance level (allowing for a 10% dropout rate and
using the Bonferroni method for adjustment of the signifi-
cance level for three pairwise comparisons).

A life-table analysis of time in remission was performed
according to the actuarial life-table method (15), and a log
rank test was used for comparison of the treatment groups.
The data were subjected to both a ‘per protocol’ (PP) analy-
sis, ie, comprising only patients who completed an assess-
ment period without major protocol deviations, and an ‘all

patients treated’ (APT) analysis, ie, comprising all patients
who took at least one dose of study drug (16). Patients lost to
follow-up, or those discontinued due to adverse events or for
other reasons were considered as having been under risk un-
til the visit at which their state was last known (ie, censored
observation time). In the PP approach, a patient was consid-
ered to have had a relapse in the event of an ulcer with or
without symptoms. In the APT approach, the definition
used was ulcer and/or symptomatic relapse. The possible in-
fluence of some prognostic factors on the time in remission
was considered using a Cox regression analysis (17). The fac-
tors considered in the model were study drug, time to heal-
ing, smoking habits (no smoking, one to 10 cigarettes/day,
11 to 20 cigarettes/day or more than 20 cigarettes/day), dura-
tion of ulcer history, age, sex, centre, ulcer size before entry
into the study and use of nonsteroidal anti-inflammatory
drugs (NSAIDs). The SAS procedure PHREG was used in
these calculations (18).

Laboratory values were compared in terms of the number
of patients with decreased, unchanged and increased values.
Within treatment groups, the hypothesis that increased and
decreased values were equally probable was tested using the
sign test. Between-group comparisons were made using a �

2

test of homogeneity. A cross-table showing the number of
patients with a value below, within or above the normal
range at baseline versus the same classification at last visit
was provided for each laboratory variable. Serum gastrin val-
ues, which were analyzed in a standardized manner in one
laboratory, were compared in terms of mean baseline values
and mean change from baseline to end of treatment. Confi-
dence intervals were calculated for the mean change within
treatment groups. Changes between treatment groups were
compared using unpaired t tests. All tests were two-sided,
with a significance level of 5%.

RESULTS
Description and comparison of treatment groups: A total of
928 patients from 70 centres in 16 countries were entered
into the study. The treatment groups were well matched for
selected patient characteristics (Table 1). Thirty-seven pa-
tients discontinued treatment (Table 2) because of various
events, which, in the context of the protocol, were classified
as adverse events: 14 patients receiving 10 mg omeprazole
(burning sensations in extremities, thrombocytopenia, blad-
der carcinoma, myocardial infarction, rash, angina pectoris,
acute pancreatitis, abnormal taste, diarrhea, death due to
subarachnoid hemorrhage, suicide, sudden death [two cases],
and death due to cirrhosis and septicemia), 16 patients re-
ceiving 20 mg omeprazole (constipation, chest pain, arterio-
sclerosis of both legs, hypertension, ulcerative colitis, bile
duct carcinoma, pruritus, backache, abdominal pain, psycho-
sis, influenza, nausea, dizziness, depression, death due to
stroke, death due to myocardial infarction) and seven pa-
tients receiving ranitidine (angina pectoris, nausea, scotoma,
colonic cancer, gastric cancer, abdominal pain and death due
to myocardial infarction). Fifty-six patients were lost to fol-
low-up (29 before the three months’ visit), and 20 patients
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discontinued for other reasons (Table 2). In the PP survival
analysis, a further 14 patients in each omeprazole group and
15 receiving ranitidine had censored observation time due to
noncompliance with the study medication. Five on
omeprazole 10 mg, six on omeprazole 20 mg and eight on

ranitidine had censored observation time due to symptom-
atic relapses (not endoscopically verified) or for other reasons
such as a too early end-of-study visit. Eighteen patients (6%)
receiving 10 mg omeprazole, 14 patients (5%) receiving
20 mg omeprazole and 22 patients (7%) receiving ranitidine
used antacids on one or more occasions during the study.
Although antacid use was discouraged, these patients were
not excluded from analysis as a result of its use.

Can J Gastroenterol Vol 13 No 10 December 1999 809
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TABLE 1
Characteristics of patients with duodenal ulcers who had relief of symptoms and healed ulcers proven by endoscopy

Omeprazole 10 mg om
(n=308)

Omeprazole 20 mg om
(n=308)

Ranitidine 150 mg hs
(n=312)

Sex (M/F) 217/91 209/99 211/10

Age, mean year ± SD (range) 49±15 (18–79) 49±14 (18–77) 49±14 (18–79)

Smokers/nonsmokers 173/135 161/147 186/12

Duration of ulcer disease

<6 months 47 42 50

6–12 months 16 11 15

1–5 years 79 86 62

>5 years 166 169 185

Previous complications

None 263 265 280

Perforation and/or bleeding 45 43 32

Ulcer size before entry

5-9 mm 178 176 168

10-14 mm 97 91 104

15-19 mm 19 29 23

20 mm 14 12 17

Duration of short term treatment

2 weeks 215 224 214

4 weeks 75 72 86

8 weeks 15 7 6

12 weeks 3 4 5

16 weeks 0 1 1

Omeprazole dose in short term treatment

20 mg 166 146 147

40 mg 142 162 165

hs At bedtime; om In the morning

TABLE 2
Patient outcome by treatment group

Omeprazole
10 mg om
(n=308)

Omeprazole
20 mg om
(n=308)

Ranitidine
150 mg hs
(n=312)

In remission 183 229 175

Relapsed 82 37 109

Symptomatic ulcer 62 22 60

Asymptomatic
ulcer

17 12 43

Symptoms only* 3 3 6

Discontinued
because of
adverse event

14 16 7

Lost to follow-up 23 19 14

Discontinued for
other reasons

6 7 7

*Includes patients in whom no endoscopy was performed because they
refused to participate, were pregnant or emigrated. hs At bedtime; om In
the morning

Figure 1) Proportion of patients in remission in three treatment groups.
Data are analyzed by an ‘all patients treated’ approach; an analysis by a
‘per protocol’ approach resulted in almost identical curves (not shown).
h.s. At bedtime; o.m. In the morning
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Relapse of ulcer disease: The outcomes in the three treat-
ment groups with regard to the number of patients with
symptomatic ulcers, with silent ulcers detected at scheduled
endoscopies, or number of patients who discontinued for ul-
cer symptoms of moderate or severe intensity (with or with-
out endoscopy) are summarized in Table 2. The curves for the
proportions of patients in remission estimated in the actuar-
ial lifetable analysis (Figure 1) showed that more patients
were maintained in remission with omeprazole than with
ranitidine (APT analysis). The remission rates up to 12
months were 87% for the omeprazole 20 mg group, 71% for
the omeprazole 10 mg group and 63% for the ranitidine
group. Comparison of the remission curves (log rank test) in-
dicated that omeprazole 20 mg differed significantly from
both omeprazole 10 mg (P=0.0001) and ranitidine
(P=0.0001). There was no significant difference (P=0.18)
between omeprazole 10 mg and ranitidine. The 95% confi-
dence interval for the difference in true relapse rates at 12
months allowed, however, for any difference between 0%
and 16% in favour of omeprazole over ranitidine.

The time in remission as analyzed by a PP approach re-
sulted in almost identical curves, with remission rates up to
12 months of 88% (omeprazole 20 mg group), 72%
(omeprazole 10 mg) and 65% (ranitidine group). Over the
year, recurrences with symptoms were observed in 7% of the
total number of patients in the omeprazole 20 mg group,
20% in the omeprazole 10 mg group and 19% in the
ranitidine group. Asymptomatic recurrences were observed
in 4%, 6% and 14% in the omeprazole 20 mg, omeprazole
10 mg and ranitidine group, respectively.

The Cox regression analysis of possible prognostic factors

revealed that longer treatment courses to heal (P=0.0001),
smoking (P=0.0001), a long ulcer history (P=0.001) and
young age (P=0.009) negatively contributed to the odds of
staying in remission (Table 3). In particular, young smokers
with an ulcer history longer than one year appeared to have
had a ‘high risk’ of relapse. Thirty-six patients were treated
with NSAIDs during the study (16 on omeprazole 10 mg,
and 10 in each of the other two treatment groups). All these
patients remained in remission during the study period. In
patients who were treated with NSAIDs intermittently – 32
on omeprazole 10 mg, 19 on omeprazole 20 mg and 23 on
ranitidine – four, three and eight patients had a relapse, re-
spectively.
Adverse events and laboratory findings: The protocol de-
fined an adverse event as any unfavourable, unintended
event or symptom associated with administration of the study
drugs, whether or not considered causally related to these
drugs, reported by the patient spontaneously or in response to
a standard question, or observed by the investigator. The fre-
quencies of adverse events were similar in the three treat-
ment groups when duration of treatment, ie, adverse event
assessment time, was accounted for (Table 4). The types of
events were essentially the same, the most commonly re-
ported being headache and gastrointestinal disturbances
(Table 5). Most of the reported events were minor, transient
or explainable on the basis of underlying disease or concur-
rent conditions. Thirty-seven patients (Table 2) discontin-
ued treatment due to adverse events as described above.
None of the events resulting in death was considered to be
causally related to either omeprazole or ranitidine.

No clinically important changes that could be attributed
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TABLE 3
The number of relapses and estimated remission rates at 12 months for prognostic factors tabulated by treatment group

Omeprazole
10 mg om, relapses (remission*)

Omeprazole
20 mg om + 150 mg hs
relapses (remission*)

Ranitidine
relapses (remission*)

Healing time

2 weeks 48/215 (74%) 15/224 (92%) 64/214 (66%)

4 weeks 22/75 (67%) 12/72 (81%) 26/86 (66%)

8-16 weeks 5/18 (68%) 5/12 (43%) 6/12 (44%)

Smoking

None 27/135 (78%) 8/147 (94%) 29/126 (74%)

One to 10 cigarettes/day 10/37 (70%) 6/48 (85%) 15/51 (64%)

11 to 20 cigarettes/day 26/93 (65%) 12/74 (81%) 38/88 (53%)

>20 cigarettes/day 12/43 (66%) 6/39 (82%) 14/47 (63%)

Duration of ulcer disease

0 to 12 months 6/63 (89%) 3/53 (93%) 13/65 (75%)

1 to 5 years 28/79 (60%) 8/86 (90%) 21/62 (63%)

>5 years 41/166 (71%) 21/169 (86%) 62/185 (62%)

Age

19 to 49 years 47/165 (66%) 19/147 (85%) 51/162 (64%)

50 to 64 years 22/86 (72%) 12/116 (89%) 28/99 (69%)

65 to 90 years 6/57 (88%) 1/45 (98%) 17/51 (60%)

*Actuarial lifetable analysis, ‘per-protocol’ cohort. hs At bedtime; om In the morning
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to treatment were observed in the laboratory values. There
was a slight increase in fasting serum gastrin concentrations
(but rarely to levels above the upper reference limit of
100 pmol/L), reflecting the different degrees of acid inhibi-
tion induced by the three treatments (8) (Figure 2).

Gastric biopsy specimens were obtained from 814 pa-
tients both before treatment and at the last visit. The major-
ity had some degree of gastritis in the body of the stomach
(classified as slight, moderate, subatrophic or atrophic) be-
fore the start of ulcer treatment – 59%, 66% and 66% of pa-
tients in the omeprazole 10 mg, omeprazole 20 mg and
ranitidine groups, respectively. At the six-month visit, the
corresponding figures were 79%, 88% and 77% of the pa-
tients, respectively. The increase in the frequency of gastritis
was predominantly from normal mucosa to slight or moder-
ate gastritis in all treatment groups. There was no further in-
crease in the degree of gastritis during the last six months of
treatment. Subatrophic or atrophic gastritis was more com-
monly seen in older patients. Before entry, focal (linear and
micronodular) hyperplasia (12) was observed in seven, two
and four patients in the omeprazole 10 mg, omeprazole
20 mg and ranitidine groups, respectively. Of these,
micronudular hyperplasia was observed in eight patients.
This finding was not observed in any of these at the end of
treatment. Focal hyperplasia at the end of treatment was
slightly more prevalent in the omeprazole groups (16 and 20
patients in the 10 mg and 20 mg groups, respectively) than in
the ranitidine group (five patients). Independent of study
drug, the frequency of focal hyperplasia was related to older
age, subatrophic or atrophic gastritis and to elevated serum
gastrin concentrations in the fasting state (higher than
50 pmol/L). No dysplastic or neoplastic lesions were found in
any biopsy specimen before or during treatment.

DISCUSSION
The present data show that omeprazole 20 mg in the morning
is significantly superior to both omeprazole 10 mg in the
morning and ranitidine 150 mg at bedtime in keeping pa-
tients with duodenal ulcer disease in remission. More pa-
tients tended to stay in remission in the omeprazole 10 mg
group than in the ranitidine group, although this difference

was not statistically significant. Attempts to define patients
at particular risk of having a relapse, by means of a Cox regres-
sion analysis of possible prognostic factors, revealed that pa-
tients requiring longer treatment courses to heal, smokers,
patients with a long ulcer history and young patients seemed
to have a lower chance of staying in remission. These findings
agree with reports from long term treatment with cimetidine
(19) or ranitidine (20,21). Results from long term studies
with H2 receptor antagonists have often been expressed in
terms of frequency of patients with ulcer recurrences with
symptoms, which also reflect the clinical practice, where pa-
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TABLE 5
The most commonly reported adverse events (higher than
2%) by treatment group

Omeprazole
10 mg om
(n=308)

Omeprazole
20 mg om
(n=308)

Ranitidine
150 mg hs
(n=312)

Diarrhea 5 (1.6%) 12 (3.9%) 10 (3.2%)

Headache 2 (0.6%) 9 (2.9%) 12 (3.8%)

Abdominal pain 6 (1.9%) 9 (2.9%) 5 (1.6%)

Dyspepsia 2 (0.6%) 6 (1.9%) 11 (3.5%)

Alanine aminotransferase
increased

3 (1.0%) 10 (3.2%) 5 (1.6%)

Weight increased 7 (2.3%) 8 (2.6%) 3 (1.0%)

Back pain 4 (1.3%) 10 (3.2%) 2 (0.6%)

Respiratory infection 8 (2.6%) 4 (1.3%) 4 (1.3%)

Hypertension 4 (1.3%) 9 (2.9%) 2 (0.6%)

Nausea 1 (0.3%) 5 (1.6%) 9 (2.9%)

Aspartate
aminotransaminase
increased

0 7 (2.3%) 3 (1.0%)

hs At bedtime; om In the morning

TABLE 4
Treatment time and number of adverse events by treatment
group

Omeprazole
10 mg om
(n=308)

Omeprazole
20 mg om
(n=308)

Ranitidine
150 mg hs
(n=312)

Average treatment time
(days)

265 306 281

Treatment time
(patient-years)

223.6 258.2 240.2

Number of adverse events
recorded

204 236 206

Number of adverse events
per patient-year

0.91 0.91 0.86

hs At bedtime; om In the morning

Figure 2) Box plots for the distribution of serum gastrin concentrations
in the fasting state before ulcer healing treatment, at ulcer healing and at
the last visit in the study in three treatment groups. The horizontal lines
within each box indicate lower, median and upper quartile. The lower
and upper horizontal lines outside the boxes indicate 10th and 90th per-
centiles, respectively. Reference interval <100 pmol/L. h.s. At bedtime;
o.m. In the morning

6

0

5

25

75

95

100

0

5

25

75

95

100

0

5

25

75

95

100

0

5

25

75

95

100

G:\GASTRO\1999\13#10\Gastro90.vp
Monday, December 06, 1999 12:43:36 PM

Color profile: Generic CMYK printer profile
Composite  Default screen



tients seeking medical care are those who have symptoms
suggesting recurrence (22). For such a comparison from the
present study, the rate of recurrences with symptoms in the
ranitidine group of 19% is in line with earlier experience (5).
However, only 7% of the patients in the omeprazole 20 mg
group experienced a recurrence with symptoms over the year.
This compares with a figure of 10% for six-month recurrence
in a recent smaller study comparing omeprazole 20 mg with
ranitidine 150 mg (9).

There is concern regarding the safety of long term treat-
ment with omeprazole (2), and safety issues such as serum
gastrin measurements and histopathology have been the fo-
cus of several studies in patients with peptic ulcer disease.
The safety of prolonged omeprazole treatment in the present
study was assessed by evaluation of clinical and laboratory
variables. Both dose regimens of omeprazole were well toler-
ated, and the hematological and biochemical testing con-
firmed the safety of such interventions. As expected,
omeprazole induced a modest dose-related increase in basal
serum gastrin concentrations. Most patients, however, had
serum gastrin concentrations that remained within the nor-
mal reference range. This is in agreement with previous re-
ports of longer term use of omeprazole (6,23). In an open,
long term trial with high dose omeprazole (40 mg once a day)
in patients with peptic ulcers refractory to ranitidine, the
mean basal serum gastrin concentration increased above
normal after four weeks, but no further increases were ob-
served thereafter, even after up to four years of continuous
observation (19).

No dysplastic or neoplastic lesions were observed in any
biopsy specimen in the present study. Subatrophic or atro-
phic gastritis was, as expected, related to elevated serum gas-
trin concentrations, focal hyperplasia and high age. There
was a slight increase in the severity of gastritis paralleled by
an increase in the number of patients with focal hyperplasia
of endocrine cells, a finding that was more prevalent among
omeprazole-treated patients. The association between de-
gree of gastritis and focal hyperplasia has been noted previ-
ously and over a longer period of time (up to four years), by
Solcia et al (24), who reported slight progression of gastritis
in omeprazole-treated patients. This change was associated

with an increase in focal hyperplasia, which was interpreted
as being a consequence of the collapse of the atrophying
glands, with loss of other specialized glandular cells but with
preservation of the endocrine cells (24). Progression of gas-
tritis and hyperplasia of endocrine cells have been described
in other patients followed for several years without treat-
ment with any antisecretory drug (25). In the present study,
independent of study drug (omeprazole or ranitidine), the
frequency of focal hyperplasia of oxyntic mucosal endocrine
cells was observed to be related to elevated basal serum gas-
trin concentrations.

In planning the present study, the role of H pylori (26) in
the relapse of duodenal ulcer disease was far from clear
(27,28); hence, the occurrence and the effects of treatment
on this Gram-negative, microaerophilic curved bacillus were
not investigated. Since then, however, a number of reports
indicate a greatly reduced relapse rate after 12 months fol-
lowing successful eradication of H pylori (20-33). Attempts
to eradicate the bacterium have often been associated with a
high prevalence of side-effects (27), leading to low compli-
ance in up to one-third of patients. Moreover, lack of com-
pliance appears to be the most important factor predicting
failure to eradicate the bacterium (34). Thus, although erad-
ication of the bacterium is of primary importance when initi-
ating treatment, it remains important to have a strategy for
duodenal or gastric ulcer patients who are H pylori-negative,
fail to demonstrate eradication or have a tendency to be-
come reinfected or relapse. Evaluation of these strategies
should go beyond the frequency of relapse to include evalua-
tion of the impact on dyspeptic symptoms, patient accept-
ability and quality of life.

CONCLUSIONS
This large controlled study provides substantial evidence
that significantly more duodenal ulcer patients are main-
tained in remission during treatment with a standard 20 mg
dose of omeprazole daily than with 10 mg omeprazole daily or
the recommended maintenance dose of ranitidine (150 mg
daily). Both drug interventions were well tolerated, and de-
tailed histological and biochemical tests confirmed their
safety.
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