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Abstract
Objective To assess intermittent treatment over 12
months in patients with symptomatic
gastro-oesophageal reflux disease.
Design Randomised, multicentre, double blind,
controlled study. Patients with heartburn and normal
endoscopy results or mild erosive changes received
omeprazole 10 mg or 20 mg daily or ranitidine
150 mg twice daily for 2 weeks. Patients remaining
symptomatic had omeprazole 10 mg or ranitidine
dose doubled for another 2 weeks while omeprazole
20 mg was continued for 2 weeks. Patients who were
symptomatic or mildly symptomatic were followed up
for 12 months. Recurrences of moderate or severe
heartburn during follow up were treated with the
dose which was successful for initial symptom
control.
Setting Hospitals and primary care practices between
1994 and 1996.
Subjects 677 patients with gastro-oesophageal reflux
disease.
Main outcome measures Total time off active
treatment, time to failure of intermittent treatment,
and outcomes ranked from best to worst.
Results 704 patients were randomised, 677 were
eligible for analyses; 318 reached the end of the study
with intermittent treatment without recourse to
maintenance antisecretory drugs. The median
number of days off active treatment during follow up
was 142 for the entire study (281 for the 526 patients
who reached a treatment related end point). Thus,
about half the patients did not require treatment for
at least 6 months, and this was similar in all three
treatment groups. According to outcome, 378 (72%)
patients were in the best outcome ranks (no relapse or
one (or more) relapse but in remission until 12
months); 630 (93%) had three or fewer relapses in the
intermittent treatment phase. Omeprazole 20 mg
provided faster relief of heartburn. The results were
similar in patients with erosive and non-erosive
disease.
Conclusions Intermittent treatment is effective in
managing symptoms of heartburn in half of patients
with uncomplicated gastro-oesophageal reflux disease.

It is simple and applicable in general practice, where
most patients are seen.

Introduction
Maintenance treatment with proton pump inhibitors is
the most widely recommended form of treatment for
the long term management of gastro-oesophageal
reflux disease. Yet in day to day clinical practice
treatment is commonly given in short courses, as and
when symptoms demand—that is, intermittent
treatment—particularly for patients perceived to have
mild or only moderately troublesome disease. Even
when maintenance treatment is prescribed patients
often take their drugs intermittently.1
In contrast with maintenance treatment, which has
been extensively investigated in clinical trials,2–14 the
strategy of intermittent treatment has not been
formally assessed. We therefore assessed intermittent
treatment as a strategy to manage patients with symptomatic gastro-oesophageal reflux disease over a 12
month period.
We also assessed control of symptoms after the first
2 weeks of treatment and studied the natural course of
uncomplicated gastro-oesophageal reflux disease over
the 12 month period.

Patients and methods
Design of trial
Our aim was to reflect common clinical practice. We
therefore used both histamine H2 receptor antagonists
and proton pump inhibitors. Their doses were
increased if symptoms were not controlled at the lower
one. Patients received maintenance treatment if
intermittent treatment at the higher doses failed.
Patients
Patients were recruited into the study either after hospital consultation or directly by their general
practitioners. Patients with moderate (discomfort sufficient to cause interference with usual activities) or
severe (leading to inability to perform normal
activities) heartburn for more than 2 days in each of
the previous 2 weeks and with normal endoscopy
results or with mucosal breaks in the oesophagus (Los
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Symptomatic gastro-oesophageal reflux disease:
double blind controlled study of intermittent treatment
with omeprazole or ranitidine

General practice

Initial treatment
The patients were allocated to treatment according to a
computer generated randomisation list. At each centre
patients were allocated to the next available treatment
number and received 2 weeks of double blind, double
dummy treatment with ranitidine 150 mg twice daily,
omeprazole 10 mg daily, or omeprazole 20 mg daily.
After 2 weeks patients who had had no symptoms over
the previous 7 days entered a follow up period (see
below) for up to 12 months from randomisation.
Those with symptoms had the omeprazole 10 mg or
ranitidine dose doubled for a further 2 weeks, whereas
those on omeprazole 20 mg continued on this dose.
After 4 weeks patients who had no or only mild symptoms also entered the follow up period. A compound
antacid preparation (Maalox) was provided for the
control of reflux symptoms during the study.
Follow up period: intermittent treatment strategy
Patients received no further treatment until moderate
or severe symptoms of heartburn recurred for at least
2 days in each of the previous 2 weeks or if more than
three antacid tablets were needed per day to control
symptoms, whereupon patients returned to the clinic
for assessment of symptoms. Confirmation that the
patient was experiencing moderate or severe symptoms triggered repeat treatment for 2 or 4 weeks with
the dose initially found to control symptoms, and the
cycle was repeated for subsequent relapses. Patients
were reviewed routinely at 3, 6, 9, and 12 months or
whenever the need for repeat treatment arose.
Open maintenance treatment
When intermittent treatment failed maintenance treatment with omeprazole 20 mg daily was given until 12
months after randomisation.
The end points for intermittent treatment were
changing to maintenance treatment because of unsuccessful intermittent treatment (symptoms remaining
after 4 consecutive weeks of treatment or symptoms
controlled on treatment but intermittent treatment
unacceptable to the patient); exhaustion of drug
supply, sufficient for up to 12 courses of treatment each
of 2 weeks’ duration over 12 months; and completion
of the study with patient still on intermittent treatment.
Statistical analysis
There were two approaches to the analyses: firstly, an
intention to treat approach, which included those
patients correctly randomised and treated and for
whom there were follow up data on efficacy (n = 677)
and, secondly, an analysis of those 526 patients for
whom final outcome was known—that is, they reached
an end point while still on intermittent treatment. Formal statistical comparison between the groups was
possible only when the patients were still being treated
BMJ VOLUME 318
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Fig 1 Calculation of total time off treatment

as randomised—that is, for the proportion of patients
without symptoms after the initial 2 week treatment
period and the proportions of patients reaching an
end point on intermittent treatment who had no
adjustment of dose during the initial treatment period.
Elsewhere descriptive statistics have been used.
The assessment of outcomes in intermittent
treatment was evaluated in three different but complementary ways.
Total time off treatment was defined as the sum of
days during which the patient did not receive active
treatment (fig 1 shows examples of calculations).
Time to failure of intermittent treatment was analysed
by life table methods with censored follow up times for
patients discontinuing treatment or withdrawn for
other reasons. Cox proportional hazards regression
was used to assess the influence of the following prognostic factors: randomised treatment, week of response
to initial treatment, erosive or non-erosive gastrooesophageal reflux disease, sex, smoking habit,
duration of gastro-oesophageal reflux disease, age,
body mass index, and H pylori status at baseline.
Outcomes ranked from best to worst—Outcomes were
ranked as follows: rank 1: no relapse (best outcome);
rank 2: one (or more) relapses but thereafter in remission until 12 months; rank 3: exhaustion of the drug
supply; rank 4: treatment failure after relapse on intermittent treatment; and rank 5: failure of the initial
treatment (worst outcome).
Other details
The presentation of results meets the criteria of the
CONSORT statement.16 This study was approved by
the ethics committees of the participating centres and
each patient gave written informed consent.

Results
The study involved 56 centres in the United Kingdom,
Republic of Ireland, Germany, France, Spain, and Italy.
The first patient entered the study in March 1994, and
recruitment lasted for 1 year. Patients were followed up
for 1 year, and the last patient completed the study in
March 1996. A total of 704 patients were enrolled;
about 10% were taking H2 receptor antagonists or proton pump inhibitors before entry to the study. Twenty
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Angeles classification, grades A to C15) were included in
the study (see table 1). Heartburn was defined as
epigastric or substernal burning with ororadiation
related to meals, straining, or posture. Those with the
most severe erosive changes (grade D) were excluded.
All antisecretory treatment not to be used in the study
was stopped 2 weeks before entry to the study.
Helicobacter pylori infection was detected with the rapid
urease test.

General practice

All (n=677)*

Men

124 (54)

127 (56)

128 (58)

379 (56)

No who smoked

57 (25)

66 (29)

57 (26)

183 (27)

Men

45 (21-75)

46 (18-74)

44 (21-76)

45 (18-76)

Women

52 (19-75)

50 (19-74)

51 (21-75)

51 (19-75)

26

27

27

27

3-6

34 (15)

36 (16)

24 (11)

95 (14)

7-12

18 (8)

27 (12)

20 (9)

68 (10)

> 12

176 (77)

163 (72)

177 (80)

515 (76)

Normal

80 (35)

79 (35)

64 (29)

223 (33)

Grade A

57 (25)

59 (26)

73 (33)

190 (28)

Grade B

71 (31)

75 (33)

69 (31)

217 (32)

Grade C

23 (10)

14 (6)

18 (8)

54 (8)

80/206 (39)

84/205 (41)

79/202 (39)

245/613 (40)

Median (range) age (years):

Mean body mass index (kg/m2)
Duration of reflux (months):

Endoscopic grade of mucosal breaks†:

Positive for H pylori‡

*Only 6/677 were non-white.
†Endoscopy grade (Los Angeles classification15): grade A: 1 or more mucosal breaks not more than 3 mm
maximum length; grade B: 1 or more mucosal breaks >3 mm maximum length but not continuous between
two mucosal folds; grade C: mucosal breaks continuous between tops of two or more mucosal folds but
not circumferential; grade D (excluded): circumferential mucosal breaks. Grades A and B are broadly similar
to Savary-Miller grades 1 and 2.
‡On basis of numbers of patients who had rapid urease test.

seven patients were excluded (six did not return for
reassessment; 21 did not fulfil the inclusion criteria).
The 677 remaining patients had data valid for the
intention to treat analysis. Over half (54%) of the
patients had been recruited after hospital consultation
and the remainder directly by their general practitioners. The patients in the three treatment groups were
well matched for all baseline characteristics (table 1).
Broad outcome of intermittent treatment
Three hundred and eighteen (47%) patients completed
this study while they were still receiving intermittent
treatment. One hundred and sixty one (24%)
continued in the study on maintenance treatment, and
197 (29%) discontinued the study at some stage mainly
because of unwillingness to continue (21), adverse
events (51), and loss to follow up (58). Other patients
discontinued for various reasons that were unrelated to
treatment or symptoms of heartburn. No patient completed the study prematurely because of exhaustion of
their drug supply. There were no differences with
respect to these outcomes between the three initially
randomised groups.
Intermittent treatment: outcome measures
Total time off treatment—The median number of days
off treatment for all 677 patients was 142 days and for
the 526 patients who reached a treatment related end
point was 281 days. Thus half the patients did not
require treatment for at least 6 months in total over the
1 year period. Eighty six patients failed to respond to
initial treatment and another 55 were lost to follow up
in this phase, representing all patients who had no days
off treatment. Five more patients relapsed within 7 days
after completing initial treatment but did not respond
to 4 weeks’ further treatment; these are included in the
0 days off treatment column in figure 2. In contrast
most patients had no relapse (217; 32%) or only one
504
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Detail

(163; 24%) or two (81; 12%) relapses. These patients
generally had more than 280 days off treatment (fig 2).
A similar pattern was seen for the 526 patients who
reached a treatment related end point.
Time to failure of intermittent treatment—Life table
analysis on all 677 patients showed that 318 (47%)
patients reached the end of the study using an
intermittent treatment strategy without recourse to
maintenance antisecretory treatment for at least 1 year
(fig 3).
Outcomes ranked from best to worst—This analysis was
based on the 526 patients for whom assessment of final
outcome was available and could be ranked. Most
patients (378; 72%) were in the first (172; 33%) or second (206; 39%) ranks, indicating they had a satisfactory
outcome. Conversely, about a quarter (148; 28%) had
more severe disease and were ranked 4 (62; 12%) and
5 (86; 16%).
Relapses—Most patients relapsed infrequently on
intermittent treatment: 271 (40%) had none, 203 (30%)

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

0

50

100

150

200

250

300

350

400

Days to failure of intermittent treatment

Fig 3 Time to failure of intermittent treatment in 677 patients (all
patients treated analysis)
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Table 1 Demography of patients with gastro-oesophageal reflux according to
randomised group of treatment (all treatments twice daily). Figures are numbers
(percentages) of patients unless stated otherwise

General practice

Table 2 Relation between time to second relapse and time to first relapse for 156
patients who had two or more relapses
Time to second relapse (days)
Time to first relapse
(days)

0-14

>14

0-14

15

25

0-28

>28

0-56

>56

>14

22

0-28

45

28

>28

21

0-56

75

25

>56

23

P value*

P value*

Discussion
Intermittent treatment: its rationale and outcome
The naturally relapsing nature of symptoms of gastrooesophageal reflux is not altered by current management regimens. Patients with severe erosive or
frequently relapsing disease require long term daily
treatment.17 Most patients, however, have less severe
disease and so may not require maintenance
treatment. All of the patients in our study had a history
of symptoms of reflux and, at entry, one third had a
normal mucosa and 60% had mild erosive disease
(grades A or B). Thus, they seemed suitable candidates
for intermittent treatment. In fact, our study showed
that intermittent treatment was effective for about half
of such patients and drug treatment was unnecessary
for much of the year. Relapses were, in general,
infrequent and control of symptoms was achieved
rapidly with a short course of repeat treatment.
Omeprazole 20 mg was the most effective treatment
for initial control of symptoms and might be expected
to control symptoms in subsequent relapses.
Factors which influence outcome
In the attempt to target intermittent treatment, knowledge of factors which may indicate a good outcome is
important. Others have shown that in patients who
BMJ VOLUME 318

20 FEBRUARY 1999

www.bmj.com

62
<0.01

P value*

33
<0.01

*In relation to tests of association in each of 2×2 tables (÷2 with one degree of freedom).

Table 3 Outcome in short and long term in patients with gastro-oesophageal reflux
randomised to three different treatments. Figures are numbers (percentages) of patients
unless stated otherwise
Outcome
Asymptomatic at 2 weeks
Completed intermittent treatment

Treatment comparison
Omeprazole was significantly superior to ranitidine in
outcome at week 2; the proportions without symptoms
were 55% on omeprazole 20 mg, 40% on omeprazole
10 mg, and 26% on ranitidine (P < 0.001; ÷2 test). The
outcome was similar in patients with and without
oesophageal mucosal breaks at baseline.
As more patients responded to initial treatment
with omeprazole compared with ranitidine a greater
proportion were in remission in the early part of follow
up. The long term outcome, however, was not affected
by initial treatment at randomisation (table 3), similar
proportions (22-27%) ultimately needing maintenance
treatment or completing intermittent treatment over
12 months (46-48%).

94*
<0.05

Transferred to maintenance treatment

Ranitidine 150 mg
(n=229)

Omeprazole 10 mg
(n=227)

Omeprazole 20 mg
(n=221)

60 (26)

91 (40)

122 (55)

108 (47)

104 (46)

106 (48)

62 (27)

50 (22)

49 (22)

receive placebo after healing and control of symptoms
only higher grades of oesophagitis and regurgitation
before treatment clearly increase the risk of relapse.
Older patients and smokers have a slightly increased
risk of relapse.18
The most important factor in this study was
response to initial treatment; patients who had no
symptoms after 2 weeks of treatment had a better outcome on intermittent treatment than those who
required treatment for 4 weeks. This corresponds with
the observations of others who showed that patients
who remain symptomatic at the time of mucosal healing relapse more rapidly.19 There was a marginally
poorer outcome in patients who smoked. Other factors
which may have been expected to have an effect, such
as age and obesity, however, had no bearing on the
outcome nor did infection with H pylori.
Differences in outcome between the treatment
groups
Over 1 year we could find no difference between the
groups, as randomised, in terms of overall outcome of
intermittent treatment—for example, in time to
treatment failure or number of relapses. This is to be
expected for two reasons. Firstly, an effective dose was
determined for each patient by titration. As this dose
was then used in all subsequent relapses a broadly
similar response was to be expected across the
treatment groups. Secondly, treatment with antisecretory drugs will only temporarily interrupt the natural
history of gastro-oesophageal reflux disease.20
Patients who do not respond to intermittent
treatment
Two groups of patients who did not respond to
intermittent treatment require special mention: those
with initial treatment failure and those who failed subsequently. Despite initial dose titration, 13% (86/677)
of patients remained symptomatic. As mentioned earlier, it was assumed that patients would respond in a
similar manner to repeat treatment with the optimal
505
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had one, 102 (15%) had two, and 54 (8%) had three
relapses. Analysis of the 156 patients who relapsed
twice or more showed an association between the first
and second remission periods when the cut off (for
time to relapse) was arbitrarily set at 14, 28, or 56 days
(table 2). There was a tendency for patients with a
longer time to first relapse to have a longer time to the
next relapse; the converse was also true. Despite this
association, which was significant for the large group,
the predictive value for an individual patient was
limited.
Prognostic factors—Symptoms controlled at 2 weeks
was a powerful prognostic factor (P < 0.0001). A higher
proportion of such patients required no further
treatment (rank 1—that is, no relapse; 33%). Smokers
had a shorter time to final treatment failure (P = 0.03).
The other factors had no significant effect: endoscopic
grade of oesophagitis at entry (P = 0.59), sex (P = 0.48),
duration of reflux symptoms (P = 0.39), age (P = 0.54),
body mass index (P = 0.26), and presence of H pylori
(P = 0.63).

General practice

Cost effectiveness
A comment on cost effectiveness of treatment is
appropriate. A recent report compared the costs of
intermittent versus maintenance treatments. When the
outcome was acceptable to the patient intermittent
treatment was likely to be more cost effective than
maintenance treatment.22 Our study included a parallel
cost effectiveness analysis within intermittent treatment. The preliminary results indicate that starting
intermittent treatment with omeprazole 20 mg is more
cost effective than a dose titration approach with either
omeprazole 10 mg or ranitidine 150 mg twice daily.23
Practical application
Our findings encourage us to recommend intermittent treatment for the long term management of
patients with heartburn and with normal results on
endoscopy or with mild erosive disease. Starting treatment with omeprazole 20 mg minimises the need for
subsequent adjustments of dose. The strategy of intermittent treatment is suitable for about half the
patients. Those who respond quickly to initial
treatment are more likely to have a better outcome.
Conversely, those who take longer to respond to treatment or who relapse quickly when treatment stops are
likely to require maintenance treatment. Such a
strategy allows better targeting of intermittent and
maintenance treatments and is applicable to general
practice, where most patients are seen.
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Key messages
+ Symptomatic gastro-oesophageal disease can
be managed successfully in half of patients with
intermittent treatment with antisecretory drugs
+ Omeprazole 20 mg once daily gives more rapid
relief of symptoms than either omeprazole
10 mg once daily or ranitidine 150 mg twice
daily. However, the choice of antisecretory drug
has little effect on the overall outcome
+ Relapses are relatively infrequent and can be
managed with short courses of repeat treatment
+ Starting intermittent treatment with
omeprazole 20 mg once daily is more cost
effective than a dose titration approach with
omeprazole 10 mg once daily or ranitidine
150 mg twice daily
+ An intermittent treatment strategy is simple
and applicable in general practice, where most
of these patients are seen
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dose, but 23% (121/526) ultimately failed to do so, suggesting that with time symptoms become less
responsive in a proportion of patients. This has not
been shown before to our knowledge, perhaps because
the design of earlier studies precluded sequential
observations on repeated relapses. It may also reflect
the changing natural history of the disease in this subgroup of patients.
Since we completed our investigation a study has
been reported concerning on demand treatment of
patients with reflux symptoms and with normal results
at endoscopy.21 Only half of the patients required treatment over 6 months’ follow up and omeprazole 20 mg
proved superior to omeprazole 10 mg, which, in turn,
was superior to placebo. These findings are broadly
similar to our observations.
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Randomised controlled trial of effect of feedback on
general practitioners’ prescribing in Australia
Dianne L O’Connell, David Henry, Ron Tomlins

Abstract

Introduction

Objective To evaluate the effect on general
practitioners’ prescribing of feedback on their levels of
prescribing.
Design Randomised controlled trial.
Setting General practice in rural Australia.
Participants 2440 full time recognised general
practitioners practising in non-urban areas.
Intervention Two sets of graphical displays (6 months
apart) of their prescribing rates for 2 years, relative to
those of their peers, were posted to participants. Data
were provided for five main drug groups and were
accompanied by educational newsletters. The control
group received no information on their prescribing.
Main outcome measures Prescribing rates in the
intervention and control groups for the five main
drug groups, total prescribing and potential substitute
prescribing and ordering before and after the
interventions.
Results The intervention and control groups had
similar baseline characteristics (age, sex, patient mix,
practices). Median prescribing rates for the two
groups were almost identical before and after the
interventions. Any changes in prescribing observed in
the intervention group were also seen in the control
group. There was no evidence that feedback reduced
the variability in prescribing nor did it differentially
affect the very high or very low prescribers.
Conclusions The form of feedback evaluated
here—mailed, unsolicited, centralised, government
sponsored, and based on aggregate data—had no
impact on the prescribing levels of general
practitioners.

Around the world governments are struggling to contain healthcare costs. One topic that has received
particular attention is prescribing.1 In the United Kingdom in 1995 general practitioners wrote about 550
million prescriptions at a total cost of £4700m.2 In
Australia, the Commonwealth Government’s spending
on pharmaceutical products has been increasing by
around 10% annually.3 The main factor leading to the
growth in expenditure is the preference of prescribers
for new and expensive drugs for conditions for which
cheaper alternatives are available. Examples include
drugs for hypertension, hyperlipidaemia, acid reflux,
and depression.3 It is recognised that changing
prescriber behaviour is difficult and often requires
complex multifaceted interventions.4 5 Such interventions, including education and academic detailing of
opinion leaders, are labour intensive and expensive
and may be difficult to apply at a national level. Consequently, there has been some enthusiasm for “simple”
interventions that entail feedback of basic prescribing
data to practitioners. This approach has been adopted
in the United Kingdom through the feedback to
general practitioners of analyses of prescribing and
cost (PACT) data.2
Prescriber feedback on its own would be expected to
have only a modest impact.4 5 It is easy and cheap to
implement on a large scale, however, and is potentially
attractive to government agencies and other third party
payers. Even small reductions in prescribing would be
worth while. For instance, a 5% reduction in prescribing
would result in a saving of £235m in the United
Kingdom and $A140m in Australia annually. Feedback
as a single intervention has not been evaluated
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