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Double blind cross-over placebo controlled study
of omeprazole in the treatment of patients with
reflux symptoms and physiological levels of acid
reflux the "sensitive oesophagus"

R G P Watson, T C K Tham, B T Johnston, N I McDougall

Abstract
Background-At least 10-15% of patients
with reflux symptoms have a normal
endoscopy and physiological levels of acid
reflux on pH monitoring. Such patients
with 50% or more ofsymptoms associated
with acid reflux episodes have "a positive
symptom index" (SI), and it has been
proposed that this defines the "sensitive
oesophagus".
Aim-To test the response to omeprazole
20 mg twice daily for four weeks ofpatients
with normal levels of acid reflux using a
randomised, placebo controlled, double
blind, cross-over design.
Patients-Eighteen patients with normal
levels of reflux, 12 ofwhom had a positive
SI.
Methods-Response was measured by
symptomatic assessment and the SF-36
quality of life (QOL) questionnaire.
Results-Patients with a positive SI
showed the following improvements on
omeprazole compared with placebo: de-
crease in symptom frequency (p<0.01),
severity (p<001) and consumption of ant-
acids (p<0.01). In the group with a nega-
tive SI only one patient clearly improved.
The QOL parameters for bodily pain (65.6
v 53.4, p=003) and vitality (60.6 v 48-8,
p=0049) were significantly better on
omeprazole than placebo for the group
overall.
Conclusion-Omeprazole improves symp-
toms in 11 of 18 patients with normal
endoscopy and pH monitoring, particu-
larly those with a positive SI. This supports
the theory that such patients have an oeso-
phagus which is "sensitive" to acid reflux
and are part ofthe GORD spectrum.
(Gut 1997; 40: 587-590)
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Gastro-oesophageal reflux disease (GORD) is
defined as oesophageal inflammatory change
or symptoms, or both, caused by gastro-
oesophageal reflux. Oesophagitis is found in
50-68% of patients with symptoms of GORD
who present to a doctor but the remainder have
no macroscopic endoscopic changes.14 Where
there are no inflammatory changes, ambulatory
pH monitoring has proved to be particularly

useful in establishing a diagnosis ofGORD and
directing management.5 By convention, GORD
is diagnosed by ambulatory pH monitoring
when the total duration of distal oesophageal
exposure to acid (pH<4) is in excess of the
normal range. In our laboratory this is taken as
the 95th percentile of a normal control group
of adult subjects (pH<4 for .5% of total
recording time).6
A small proportion (10-15%) ofpatients with

GORD have both normal endoscopy and a total
acid exposure within normal limits.7 In such
cases, a further useful assessment is the
symptom index (SI) which may be calculated
from the pH study based on the number of
symptom events during a recording which
correlate with episodes of acid reflux (pH<4).8 9
It is suggested that an SI of 50% or greater is
indicative of GORD, even in the context of a
total acid exposure within normal limits. Such
patients seem to have an enhanced perception
of normal reflux events,'0 "1 a condition which
might be best described as a "sensitive
oesophagus".

Traditional measures of morbidity and mor-
tality are now thought to be inadequate deter-
minants of patient outcomes,12 13 and in recent
years a number of tools for measuring quality
of life (QOL) have been developed. The Short
Form-36 (SF-36) is widely regarded as one of
the most useful generic tools for assessing
patient quality of life. Initial studies in the
United Kingdom have shown that the SF-36 is
reliable, reproducible and sensitive.'2-14 It has
also recently been used to demonstrate that
treatment of oesophagitis improves several
quality of life parameters.'5 As yet, there are no
published data using the SF-36 in patients with
a "sensitive oesophagus".

If the "sensitive oesophagus" is a real entity,
it is predicted that patients should respond to
conventional treatment for GORD. Therefore,
the aim of this study was to test the response
to omeprazole versus placebo in a randomised,
double blind, cross-over trial using both
symptomatic assessment and the SF-36 to
assess changes in quality of life.

Methods
For a 12 month period from October 1993
consecutive patients were recruited from our
regional ambulatory pH monitoring service if
they fulfilled the following entry criteria: normal
gastroscopy, heartburn or acid regurgitation,
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or both, confirmed by daily diary card, and
ambulatory pH monitoring showing pH<4 for
less than 5% of the total observation time
and at least one symptom episode during
monitoring. During pH monitoring, patients
pressed an event button and recorded in a diary
card each time they experienced their typical
reflux symptoms. A symptom was regarded as
reflux related if it occurred coincidentally with
or within two minutes of a reflux episode
(pH<4). The SI was calculated as (number of
reflux related symptoms/all symptoms) X 100.
Patients were required not to take any antacid
treatment other than alginate tablets for one
week prior to pH monitoring and during
monitoring. The study was approved by the
university medical ethics committee and
patients entering the study gave their fully
informed consent.
The design of the study was a randomised,

double blind, cross-over trial of omeprazole
versus placebo in all subjects. The dose of
omeprazole was 20 mg twice daily and each
treatment was given for four weeks. At the
start of the trial, and at four and eight weeks,
patients completed the SF-36 quality of life
questionnaire (which gives a score ranging from
zero to 100 for each of eight quality of life
parameters) and patient symptoms were scored

Quality of life (QOL) scores before and after treatment. A higher score represents better
quality oflife

Baseline QOL QOL after QOL after p Value for differences
score (SEM) omeprazole (SEM) placebo (SEM) between treatments

Physical function 72-9 (409) 77-6 (409) 74-4 (4 8) 0 3
Role-physical 38-2 (10 1) 66-2 (10-5) 48-5 (11-8) 0.1
Bodily pain 42-0 (5 3) 65-6 (5 9) 53-4 (4 7) 0.03*
General health 51-9 (4-6) 59 0 (4-3) 54-2 (4-0) 0-3
Vitality 52-4 (5 2) 60 6 (5 4) 48-8 (5 2) 0-049*
Role - emotional 50 9 (10-7) 68 6 (10 1) 58-8 (10-9) 0-4
Social function 41-2 (3-8) 61-8 (5 6) 56-5 (5 6) 0-3
Mental health 62-8 (4-8) 70-8 (4-1) 66-6 (4 8) 0 3

*Statistically significant.
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Figure 1: Reflux symptom scores (heartburn and regurgitation).

tom index

by an investigator-administered questionnaire.
"Reflux" symptoms, comprising heartburn and
acid regurgitation, were each scored as absent,
mild, moderate, or severe, corresponding to
scores of 0, 1, 2, and 3, respectively. The
definition of mild was where the patient
required prompting to recall that a symptom
was present; moderate where the patient was
aware of a symptom but it did not interfere with
daily activity; and severe where the patient was
very aware of a symptom which interfered with
daily activity. The maximum possible score for
severe symptoms was 6. Other upper gastro-
intestinal symptoms were scored in the same
way. These comprised epigastric discomfort,
post-prandial fullness, early satiety, anorexia,
nausea, belching, vomiting, pain on swallowing,
nocturnal cough, and nocturnal wheeze. We
have designated this group of symptoms "asso-
ciated symptoms" and the maximum possible
score for severe symptoms was 30.
At four and eight weeks, at the end of each

treatment period, patients were asked to say
whether they were the "same", "better" or
"worse" compared with the previous four
weeks. For statistical comparison, these symp-
tom states were scored 0, +1 and -1, res-
pectively.

Patients were asked to maintain a simple
diary card on which they recorded each day
whether or not they had their typical symptoms
during the day or during the night, or both.
They also recorded whether or not they took
any alginate tablets. The average number of
days per week with symptoms, and the average
number of days per week when they used
additional alginate tablets were determined
from these diaries for each patient during the
two treatment periods.

Statistical comparisons between scores on
omeprazole and placebo were by paired sign
test, except for QOL scores which were by t test
for paired samples.

Results
Over 12 months, 244 patients were referred for
ambulatory pH monitoring, 44 (18%) of whom
fulfilled the entry criteria. Fifteen were not
invited to take part because they lived outside
the greater Belfast area. Nineteen (65%) of the
remaining 29 were recruited, 13 with a positive
SI (250%) and six with a negative SI (<50%).
There were six men, 13 women, age range
22-79 years, mean 41-7. Sixteen completed the
trial; two dropped out in their second treatment
period because of recurrence of severe symp-
toms and one because of unacceptable side
effects. The two patients with recurrence of
severe symptoms were regarded as treatment
failures and were included in the final analysis.
Twelve patients had a positive SI and six a
negative SI.
Twelve (67%) of the 18 patients reported a

better overall level of symptoms with omep-
razole compared with placebo (p<0-01). Five
patients reported no difference between the
two treatments and one patient was worse on

Omeprazole omeprazole compared with placebo. This was
also reflected by the quality of life assessment
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(Table). The SF-36 was completed on all three
visits by 17 patients- 1 from the positive SI
subgroup and six from the negative SI group.
The Table shows the baseline QOL results for
the eight parameters in the overall group along
with the results at the end of omeprazole
treatment and at the end of placebo treatment.
The scores for the parameters of bodily pain
and vitality were both significantly better with
omeprazole compared with placebo.
When patients were divided into those with

a positive or negative SI, 10 (83%) of 12
patients in the positive SI subgroup reported a
better level of overall symptoms with omep-
razole compared with placebo (p<0.02). In the

Positive symptom index Negative symptom index

Placebo
Figure 2: Days per week of reflux symptoms.

Positive symptom index

Placebo Omeprazole
Figure 3: Days per week when alginate used.

Negative symp

Placebo

negative SI subgroup there was no significant
difference, although one patient reported a
dramatic improvement with omeprazole. In the
positive SI subgroup there was a significant
decrease in heartburn and acid regurgitation
scores (median 2-0 v 4 0 (p<001) (Fig 1),
average number of days per week with
symptoms (median 4 75 v 5 8 (p<0 01) (Fig 2),
and average number of days per week when
additional alginate tablets were used (median
3-0 v 5-1 (p<001) (Fig 3). In the negative SI
subgroup there were no significant differences
for the same comparisons of treatment effects
(Figs 1-3). Scores for "associated symptoms"
were not different on the two treatments for the
overall group (median 5-5 v 4-25 (p=0 8) or
within either the positive SI or negative SI
subgroups.
For QOL assessment there were no dif-

ferences in baseline scores before treatment for
the positive SI and negative SI subgroups.
Treatment with omeprazole in the positive SI
subgroup resulted in a significant improvement
in several QOL parameters from baseline:
vitality (p=0007), social function (p=0 03),
role physical (p=0 046), role emotional
(p=0 04), and bodily pain (p=0 006). However,
there was no significant difference in these
scores compared with placebo. In the negative
SI subgroup there was no improvement from
baseline QOL with omeprazole and no
difference from placebo.

Discussion
This study shows that some patients with reflux
symptoms, normal endoscopy and physiological
levels of reflux do respond well to acid sup-
pression therapy. The majority (67%) showed
an improvement in symptoms and the group as
a whole showed a significant improvement in

Omeprazole both the bodily pain and vitality parameters of
quality of life. The benefits of acid suppression
treatment were much more notable in those

tom index with a positive SI. However, there were
exceptions, with two positive SI patients not
responding as expected, and at least one patient
in the negative SI subgroup who clearly
benefited from omeprazole. There is, therefore,
the danger, even after extension ofthe definition
of GORD to include cases of "sensitive
oesophagus" as defined by pH monitoring, that
some patients will be excluded who could have
been successfully treated by acid suppression.
Furthermore, Wiener et all6 have shown that
the reproducibility of pH monitoring in
determining abnormal levels of acid reflux is
low in patients with borderline oesophageal acid
exposure. As the prime objective of pH
monitoring is to help determine appropriate
management, a more useful approach may be
the controlled single subject trial of acid
suppression demonstrated in this study. A
number of previous studies have adopted this
approach in patients with GORD and atypical
chest pain, using shorter courses of omep-
razole'7 18 or a single high dose of 80 mg
omeprazole.'9 20 A further advantage of this

Omeprazole approach is that patients who we necessarily
excluded because they were asymptomatic
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during pH monitoring, and for whom an SI
could not be calculated, would be objectively
evaluated in terms of responsiveness to acid
suppression. An even more rigorous approach,
when making management decisions about an
individual patient, is an "n of 1" trial in which
multiple treatments are administered to the
patient in a double blind, randomised, multiple
cross-over sequence.2'-23
One of our patients had previously failed to

respond to omeprazole 20 mg daily but res-
ponded dramatically to the trial dosage of 20
mg twice daily. In this case, despite low levels
of acid reflux, the patient's low threshold
sensitivity required a high degree of acid sup-
pression for symptom relief. Therefore, if a
controlled single subject trial is to be used in
practice, adequate acid suppression is necessary
for valid assessment. Follow up study of this
group of patients indicates that the condition
tends to be recurrent and persistent.24 The
natural history is similar to patients with GORD
with erosive changes and they are likely
therefore to require continued or repeated acid
suppression therapy.

It is notable that symptoms of heartburn
and acid regurgitation responded to acid sup-
pression whereas the frequently present
"associated symptoms" did not. Shi et all' also
noted a high frequency of such symptoms in
their patients with reflux symptoms and normal
oesophageal acid exposure. They suggested that
the symptoms of reflux seemed to overlap with
the symptom pattern of functional dyspepsia.
Trimble et a125 have shown that there is
heightened non-site-specific visceral sensation,
demonstrated by perception of balloon dis-
tension, in both the rectum and oesophagus, in
patients with irritable bowel syndrome and
functional dyspepsia. Therefore, if some "asso-
ciated symptoms" are caused by dysmotility
and distension from different parts of the
gastrointestinal tract, it is not surprising that
acid suppression has no effect. Although the
numbers in the negative SI group are small
the relative lack of responsiveness to acid
suppression suggests that this group may be
largely comprised of patients with a functional
or motility disorder.

In conclusion, we contend that the "sensitive
oesophagus" should be regarded as part of
the spectrum of GORD. Although previously
recognised in terms of pH monitoring, we
suggest that it may be more appropriately
defined by means of controlled assessment of
responsiveness to acid suppression treatment. A
recent study by Marrero et al26 in patients with
GORD symptoms but without oesophagitis
demonstrated that acid suppression treatment
not only reduced acid reflux but also signifi-
cantly raised threshold sensitivity in the oeso-
phagus as determined by a timed acid perfusion
test. Presumably, this change contributes to
symptom relief. Further work is required to
investigate the neuronal mechanisms which
determine oesophageal sensitivity and its modu-
lation. In future it may be possible to raise
threshold sensitivity and produce symptom

relief without prolonged unphysiological acid
suppression.

This study did not receive any funding from the pharmaceutical
industry.
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