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Double blind multicentre* comparison of omeprazole
20 mg once daily versus ranitidine 150 mg twice daily in
the treatment of cimetidine or ranitidine resistant
duodenal ulcers
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SUMMARY The purpose of the present study was to compare omeprazole 20 mg once daily and
ranitidine 150 mg twice daily in healing duodenal ulcers unhealed by previous treatment with
cimetidine B0-8 g or ranitidine :0 3 g daily for at least six weeks. In a double blind multicentre trial,
151 patients were randomly assigned to either omeprazole or ranitidine. Clinical assessments and
endoscopies were carried out at two and four weeks. Patients characteristics were similar in both
groups. Statistical analysis (X2 test) did not show any significant difference in healing rate (p>020)
irrespective of the method of calculation. On an 'intent-to-treat' analysis (n=151), healing was:

omeprazole 46-6%, ranitidine 43*3% at day 15 and omeprazole 70.7%, ranitidine 68.4% at day 29;
and among the patients who completed treatment, healing was: omeprazole 48-3%, ranitidine
46.3% at day 15 (n=125; 95% confidence interval of the difference - 17 to 21) and omeprazole
79.6%, ranitidine 75*4% at day 29 (n=115; 95% confidence interval of the difference - 13 to 21).
After a further four weeks treatment with omeprazole, healing occurred in 16/20 (80%) who still had
active disease at day 29. Patients on omeprazole and on ranitidine experienced similar decrease in
day time and night time epigastric pain and in heartburn. Multivariate analysis (logistic regression)
did not indicate any influence on age, sex, smoking and alcohol habits, previous drug administered,
duodenitis and duodenal erosions on the healing rate. In this model, healing rate was not significantly
influenced by previous treatment duration (p=009 at day 15 and p>02 at day 29) but was

significantly influenced by ulcer size (p=004 at day 15 and p=0O02 at day 29). Forty one patients
complained of adverse events: 19 on omeprazole (four trial withdrawals), 22 on ranitidine (three trial
withdrawals).

Conventional dose of histamine H2 receptor
antagonists heal between two thirds and four fifths of
duodenal ulcers at one month and more than 90% at
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two months.' Reasons for therapeutic failures remain
unclear but inadequate control of acid secretion is
one of the possible causes.' Omeprazole is a potent
and long acting antisecretory drug. A dose of 20 mg
daily has been repeatedly shown to be more efficient
in duodenal ulcer healing than cimetidine (0.8 or 1 g
daily) or ranitidine (300 mg daily) at two weeks and at
four weeks.2' Compared with cimetidine 1200 mg
daily, the superiority of omeprazole 20 mg daily did
not reach statistical significance at four and six weeks
but a trend toward more rapid ulcer healing and more
rapid relief of symptoms was observed.5 Moreover,
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several studies have suggested that omeprazole 20 mg
daily was as effective as a 40 mg daily dose.`5 We
therefore conducted a study to compare the effective-
ness and safety of omeprazole 20 mg once daily with
ranitidine 150 mg twice daily for the treatment of
duodenal ulcers 'resistant' to a previous course of at
least six weeks' duration with histamine H2-receptor
antagonists given at conventional doses.

Methods

PAT I E N I S

Eighteen centres in France participated in the study.
Outpatients aged 18 years and over were admitted if
they had an endoscopy proved unhealed duodenal
ulcer with a crater B5 mm in diameter at the end of a

continuous treatment of at least six weeks with
cimetidine -0-8 g daily or ranitidine ¢300 mg daily.
Patients were excluded if they had any of the
following: coexistent gastric, prepyloric, or pyloric
canal ulcer, had previously undergone ulcer surgery

other than oversewing of a perforation; complication
of peptic ulcer disease; concomitant treatment with
non-steroidal anti-inflammatory drugs or anticoagu-
lants; pregnancy or lactation; severe coexistent
disease, or any condition which contraindicated the
use of omeprazole or ranitidine.
The study was double blind using a double dummy

technique. Patients were allocated at random to
receive either ranitidine 150 mg twice daily and
placebo omeprazole once daily or omeprazole 20 mg
once daily (morning) and placebo ranitidine twice
daily. Stratification was performed for each centre.
Each blister pack contained two tablets and one

capsule (two tablets of ranitidine and one capsule of
placebo omeprazole or one capsule of omeprazole
and two tablets of placebo ranitidine). The day for
each blister and each dose and its timing were clearly
indicated. All patients received 40 Maalox tablets
(neutralising capacities 18 mmol per tablet) for pain
relief. No other antiulcer treatment was allowed. In
the four days before starting drug therapy, patients
had a physical examination and a laboratory screen

was carried out. Detailed information on duration
and age of dyspeptic symptoms, duration and
severity of current episode, type and duration of
previous drug therapy, previous ulcer complication,
and social habits were recorded. The presence of pain
in the last week before entry to the study was noted.
A diary card was used to record day and night pain.
Two visits were planned: on day 15±3 for endoscopy,
symptoms and adverse events recording and on day
29±3 for endoscopy (only for patients unhealed at
day 15), physical examination, laboratory screen,
symptoms and adverse events recording. The
patients were instructed to return immediately if any

problem arose. Patients with ulcers unhealed after
four week treatment were offered a further four week
open treatment with omeprazole (20 mg). Healing
was defined as the complete disappearance of the
ulcer crater regardless of the persistence of erosion or
of duodenitis. Patients were asked to return all
unused tablets, which were then counted to ascertain
treatment compliance.

STATI STICAL ANAl YSIS

Healing rates were calculated in two ways: first,
based on the number of patients who were random-
ised to receive treatment ('intent to treat' analysis);
second, based on the number of patients who com-
pleted the treatment. The statistical tests used for
analysis were the x' test to assess healing and pain
relief and paired t test and analysis of variance to
analyse changes in laboratory values. The 95%
confidence interval of healing rates in the two
treatment groups and of the differences between
them were calculated. Results were considered
statistically significant when p value was <0-05. The
number of patients planned for the study (n= 150)
gave a test power of at least 80% to detect a true
difference between the two treatments exceeding 25
percentage points (two sided test at the 5% signific-
ance level).

Multivariate analysis by logistic regression was
performed in order to test influence as prognostic
factors of study drugs, tobacco, alcohol, sex, age,
previous treatment, type and duration of previous
treatment, ulcer size, association with duodenal
erosion, or erythematous duodenitis.

Table 1 Comparison ofpatients in tle two treatmnent groups

()Onepra cole Rantitintitie

Patients (n) 75 76
Male/female 61/14 62/14
Mean age (SD) (years) 42.4 (14.6) 44 (145)
Smokers 48 50(
Alcohol % 33 38
Mean length of ulcer history in vcars 6 (0-30.2) 66 ((1.1-33.5)

(range)
Mean duration (SD) of previous H.- 1.8 (2t)3) 21-8 (35-8)

receptor antagonist treatment (ivk)
Previous antiulcer medication 41/34 49/27

ranitidine/cimetidine
Pre-entry endoscopy ulcer size
< 1t) mm 65 65*
>I()mm 1() 1()

Erythematous duodenitis 37 33
Duodenal erosions 10 23
Ulcer shape round-oval 47 42

linear 13 18
salami It 1 5
unknowsn 0)

*Endoscopic data missing in one patient.
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Table 2 Healing rate at day 15 and day 29

Day 15 Dai,29

Omneprazole Ranitiduiu' Otnelpraz-olt' Ranitidinu

Healing calculated on 'intent to treat'
Patients (n) 75 76 75 76
Healed/unhealed 35/33 33/41 53/113 52/21
Missing data 7 2 9 3
Healing % 46.6 43.3 70(7 68X4

Healing calculated on patients completing the study
Patients (n) 58 67 54 61
Healed/unhealed 28/30 31/36 43/11 46/1h
Healing% 48X3 46.3 79.6 75 4
95% confidence interval in each treatment group 36 to 62 34 to 59 66 to 89 53 to 86
95% confidence interval of the difference between the two treatment groups - 17 to 21 - 13 to 21

Results

A total of 151 patients from 18 centres entered the
study. The number of patients per centre was six to
12. The main patient characteristics in the two groups
(omeprazole n=75, ranitidine n=76) were similar
regarding age, sex ratio, proportion of smokers and
alcohol users, length of ulcer history, ulcer size, and
ulcer shape (Table 1). The mean duration of earlier
treatment was somewhat longer in the ranitidine
group and there was also an over representation of
patients with ranitidine as previous treatment in this
group. There were also more patients with duodenitis
and with duodenal erosions in the ranitidine group.
Where there was an imbalance all variables were

tested as possible factors in the multivariate analysis
of healing. Thereby the comparison between treat-
ment groups was adjusted with regard to differences
in these variables.

HEALING (Table 2)
Patients whose ulcers did not heal or who were

withdrawn from the study for any reason were

considered as treatment failures in the intention -

to - treat analysis. At day 15 analysis. 13 patients
(eight omeprazole, five ranitidine) were excluded for
violation of inclusion criteria, three patients (ome-
prazole) were withdrawn because of side effects,
seven patients were lost to follow up (five ome-

prazole. two ranitidine) and three patients (one
omeprazole, two ranitidine) were excluded because
of 'out of time' visit. At day 29 analysis, two other
patients (ranitidine) were withdrawn because of side
effects; five others (four omeprazole, one ranitidine)
were lost to follow up and three (three ranitidine)
were excluded because of 'out of time' visit.
The healing rate was similar in both treatment

groups irrespective of the method of calculation. By
the 'intent to treat' analysis, the healing rate (based

on 151 patients) was at day 15: omeprazole 46.6%,
ranitidine 43-3% and at day 29: omeprazole 7() 7%
and ranitidine 68 4%. In patients who completed the
study, it was at day 15: omeprazole 48.3% (95%
confidence interval (CI) 35-62), ranitidine 46.3%
(95% CI 34-59) and at day 29: omeprazole 7966%
(95% CI 66-89), ranitidine 75-4% (95% Cl 63-86).
The 95% confidence interval of the difference
between the two treatment groups were - 17 to 21 at
day 15 and- 13 to 21 at day 29.

FACTORS INFI-UENCING UIlCER HEAIING
Multivariate analysis by logistic regression showed
that tobacco, alcohol, sex, age, previous medication
(ranitidine or cimetidine), duodenitis, and duodenal
erosions had no statistically significant influence on
ulcer healing at day 15 or at day 29. The effect of the
study drugs (omeprazole or ranitidine), ulcer size
(diameter 610 mm or >10 mm) and duration of
previous H2-receptor antagonist treatment (-eight
weeks or >eight weeks) are given in Table 3. Only
ulcer size proved to significantly influence healing
rate, larger ulcers healing significantly less than
smaller ones (p=0.04 and p=0-02 at day 15 and at day
29 respectively) (Figs. 1, 2).

Table 3 Multivariate analysis test* of individualfactors in
thze model ('per protocol analysis')

1)aI/5 Da9 2)

Factor X' p Val/a' X2 p Valu'

Study drug (0(02 (0'20 0(42 0(20
Ulcer size 43(3 0.04 5. 7(0 002
Duration of previous treatment 2'95 ((0 0(51 0(2

BA loss p value for a ydifference indicates a significant eftect ol the
factor tested.
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Omeprazole
100- * Ranitidine

40/47
Day 15 53 Day 29

26/50~~~

50 3/7

2/8

D< 10mm D> 10mm D<A10mm D>1Omm

Fig. 1 Influence of ulcer size (<10 mm in diameter or

>10 mm in diameter on healing in the two treatment groups.

There was no significative difference between the two
treatment groups.

HEALING RATE AT DAY 57

Twenty patients with ulcers unhealed after four
weeks' treatment were then given an open treatment
with omeprazole for a further four weeks. Healing
occurred in 16 (80%): five of eight had previously
been allocated to omeprazole treatment and 11 of 12
to ranitidine.

PAIN RELIEF (Fig. 3)
Of the 125 patients who recorded pain in their diary,
less than half had daytime epigastric pain, about one
third had night time epigastric pain and very few had
heartburn on entry to the trial. Most patients became
asymptomatic by day 15 and there was no difference
in the proportion of patients with residual symptoms
in the two treatment groups.

ADVERSE EVENTS AND WI[HDRAWALS
Both drugs were well tolerated. Nineteen patients on
omeprazole (25%) and 22 patients on ranitidine
(29%) had adverse events recorded during study.

Day 15 Day 29 Omeprazole

100 - Ranitidine

22/26

19/25 21/28 26/35

16/27

50

12/31 16/40

' 8 weeks > 8 weeks <8 weeks >8 weeks

Fig. 2 Influence ofduration ofprevious treatment by the
H2-blockers (<eight weeks or >eight weeks) on healing in
the two treatment groups. There was no significative
difference between the two treatment groups.

Gastrointestinal disorders were the most common
adverse side effects on both drugs (n= 12 on omepra-
zole and n= 13 on ranitidine): anorexia, nausea, and
vomiting, flatulence, belching, and diarrhoea. Other
adverse effects were headache, somnolence,
asthenia, sweating, palpitation, joint pain, back pain,
cutaneous eruption. Finally, four patients on
omeprazole were withdrawn: headache and fever in
one, nausea asthenia and headache in one, cutaneous
eruption in one, acute appendicitis in one. Three
patients on ranitidine were withdrawn: diarrhoea in
two and headache in one. No adverse event could be
clearly related to drug therapy.

COMPLIANCE
For a two week period, each patient received 16
capsules (omeprazole or placebo-omeprazole) and
32 tablets (ranitidine or placebo-ranitidine). Among
the patients who completed the trial, the number of
tablets or capsules returned could be evaluated at day
15 in 50 of 58 in the omeprazole group and in 52 of 67
in the ranitidine group, at day 29 in 43 of 54 in the
omeprazole group and in 47 of 61 in the ranitidine
group. At day 15, the mean number of returned
capsules was 3-4 (range 0-8) and the mean number of
returned tablets was 3-2 (range 0-8). At day 29, the
mean number of returned capsules was 2-6 (range
0-7) and the mean number of returned tablets was 3-6
(range 0-16).

Antacid consumption was apparently low in the
two treatment groups. Unfortunately, it could not be
precisely assessed as one third of patients did not
return the antacid tablets and as several investigators
probably noted the number of tablets consumed
instead of the number of tablets returned.

HAEMATOLOGY AND BIOCHEMISTRY
No abnormality which could be attributed to the
drugs was seen in either treatment group.

Discussion

To our knowledge, this is the first double blind
randomised study comparing omeprazole and
ranitidine in patients with duodenal ulcer unhealed
by histamine H2-receptor antagonist therapy for at
least six weeks. The most important finding was that a
further four week course of treatment with either
omeprazole 20 mg once daily or ranitidine 150 mg
twice daily was able to heal most of the ulcers:
(between 66% and 89% for omeprazole and 63% and
86% for ranitidine).

Moreover, with both drug reaimens rapid and
almost complete pain relief xxas observed in the
patients initiallv svmptomatic. No significant adverse
event was observed.
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Epigastric pain

(day time)

Heartburn

(night time)

!18/67

2159
Day 0 Day 15 Day 29 Day 0 Day

|] Omeprazole

* Ranitidine

Da67

1 5 Day 29

6158 7/68

1/58 1 /5 2/67

DayC0 Dayl15Day 29

Fig. 3 Pain reduction in the two treatment groups (percentage ofpatients with moderate or severe symptoms). Tlhere was no

difference between the two treatment groups.

The high healing rate in the ranitidine group was
rather unexpected. It must be noted that it was higher
than in other studies in which ranitidine had been
given for four to six weeks to patients with an ulcer
'resistant' to cimetidine 1 g daily.-9 The relatively
short period of previous treatment (six weeks) as

compared with three months in some other studies""'
cannot account for good results in the present one: in
a French comparative trial of cimetidine v ranitidine
with similar inclusion criteria and which included a

large number of patients, ranitidine 150 mg bid was
shown to heal 70% of ulcers at six weeks. Moreover,
multivariate analysis of prognostic factors in our

study showed that duration of previous treatment did
not significantly influence healing. A possible
cause of high healing rate with ranitidine was that
most patients (86%) had small ulcer (z10 mm in
diameter). Multivariate analysis indeed proved that
ulcer size had a major influence on healing. Finally,
we feel that compliance of patients to the drug could
have been better during the trial than during previous
treatment. Results obtained with ranitidine 150 mg
twice daily in the present study confirm the previous
statement by Bardhan"' that continuing the H2
blocker regimen unchanged is an option to be con-
sidered in patients with refractory duodenal ulcer.

Although the healing rate with omeprazole 20 mg
was high (48-3% at two weeks and 79-6% at four
weeks), it was not superior to that obtained with
ranitidine 150 mg twice daily, which could appear
surprising at first sight. There is some evidence from
data from different groups who studied the two drugs
separately'25 17 and from a recently published com-

parative study'` that omeprazole 20 mg is more

effective than ranitidine 300 mg in reducing 24 hour
gastric acidity. The higher rate of duodenal ulcer
healing with omeprazole 20 mg in comparative trials
with ranitidine 300 mg2' was considered to result
from a better control of gastric acid secretion. As
observed in several pHmetric studies, however,'"`
not every patient responds to omeprazole 20 mg daily
by a profound decrease in 24 hour intragastric acidity
and some patients respond better to ranitidine 150
mg twice daily.'` Moreover, analysis of pHmetric
data suggested that the global superiority of omepra-
zole was the result of a better control of daytime
acidity but not of nocturnal acidity.'- '`'l Several
authors showed that the resistance to conventional
doses of H2 blockers was mainly related to a poor
control of nocturnal acidity.'9 " It could therefore be
anticipated that the same percentage of healing
failure would be observed in patients treated by two
drugs having similar effects on nocturnal acidity.
Tytgat et a12' recently reported results supporting this
hypothesis. Omeprazole 40 mg daily was given as an

open treatment to 11 patients with refractory duo-
denal ulcers. Healing was rapid and complete in

every case but recurrence was observed in some
patients during maintenance therapy with 20 mg
daily. Increasing the dose to 40 mg permitted to heal
the ulcer again and was required in some patients to
avoid ulcer relapse.

In conclusion, the results of the present study
confirm that three fourths of socalled 'resistant'
duodenal ulcers can be healed by prolonging anti-
secretory therapy with omeprazole or ranitidine at

125/58

-
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standard dosage for four weeks. One fourth of
patients probably requires more efficient anti-
secretory treatment, however, which could be
obtained with omeprazole 4() mg. Further studies are
needed to assess usefulness of 24-hour gastric pH
measurements to select the adequate posology of
omeprazole in individual patients.

Part of this study has been presented at the Jubilee
Meeting of the British Society of Gastroenterology
held in London on 15-18 September 1987 and was
published in abstract form (Glit 1987; 28: A 1341).
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