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Abstract
Background and aims—Treatment of
functional dyspepsia with acid inhibitors
is controversial and it is not known if the
presence of Helicobacter pylori infection
influences the response.
Methods—After a complete diagnostic
workup, 792 patients with functional dys-
pepsia unresponsive to one week of low
dose antacid treatment were randomised
to two weeks of treatment with placebo,
ranitidine 150 mg, omeprazole 10 mg, or
omeprazole 20 mg daily. Individual dys-
peptic and other abdominal symptoms
were evaluated before and after treatment
according to H pylori status.
Results—The proportions of patients con-
sidered to be in remission (intention to
treat) at the end of treatment with pla-
cebo, ranitidine 150 mg, omeprazole
10 mg, and omeprazole 20 mg were,
respectively, 42%, 50%, 48%, and 59% in
the H pylori positive group and 66%, 73%,
64%, and 71% in the H pylori negative
group. In H pylori positive patients, the
therapeutic gain over placebo was signifi-
cant for omeprazole 20 mg (17.6%, 95%
confidence intervals (CI) 4.2–31.0; p<0.014
using the Bonferroni-adjusted p level of
0.017) but not for omeprazole 10 mg
(6.8%, 95% CI −6.7–20.4) or ranitidine 150
mg (8.9%, 95% CI −4.2–21.9). There was
no significant therapeutic gain from active
treatment over placebo in H pylori nega-
tive patients. Complete disappearance of
symptoms and improvement in quality of
life also occurred most frequently with
omeprazole 20 mg and was significant in
both H pylori positive and H pylori
negative groups. The six month relapse
rate of symptoms requiring treatment was
low (<20%) in all groups.
Conclusions—Omeprazole 20 mg per day
had a small but significant favourable
eVect on outcome in H pylori positive
patients. The diVerential response in these
patients may be explained by an enhanced
antisecretory response in the presence of
H pylori. The eVect of weaker acid inhibi-
tion was unsatisfactory.
(Gut 2000;47:473–480)
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There is still no adequate treatment for
functional dyspepsia. In particular, the evi-

dence for treatment of functional dyspepsia
with acid pump blockers and other antisecre-
tory agents is contradictory. Recently, two large
controlled clinical trials conducted in parallel
yielded conflicting results; in one trial, pump
blockers appeared to be eVective and in the
other they were completely ineVective, al-
though the protocols of the two trials were
similar.1 In another study, only certain sub-
groups with a posteriori defined symptoms
appeared to respond to omeprazole treatment.2

The question of whether omeprazole treatment
is eVective is all the more important as other
treatment alternatives lack promise.3 There is
increasing evidence, for example, that Helico-
bacter treatment of functional dyspepsia does
not improve dyspeptic symptoms.

Therefore, we conducted a large controlled
clinical trial in which we tested the eVective-
ness of two antisecretory agents, omeprazole
and ranitidine. Ranitidine was given at the dose
presently recommended for over the counter
treatment.4 We intended to conduct the trial in
a manner which most closely resembled
routine clinical practice. Thus we chose as a
main outcome criterion the disappearance of
dyspeptic symptoms requiring further treat-
ment, instead of complete disappearance of
peptic symptoms. Additionally, we decided not
to blind the investigators to Helicobacter pylori
status. In Germany, where this trial was
conducted, a large proportion of dyspeptic
patients already know their H pylori status.
Excluding those patients would have led to
selection bias. In addition, it is still common
clinical practice to give antibiotics to those
patients who have adequately responded to
symptomatic treatment.5 We tested the validity
of this attitude in a second trial including those
patients who did not adequately respond in the
present study. The results of that trial will be
reported elsewhere. Thus in the present study
the eVectiveness of antisecretory treatment was
assessed separately in H pylori positive and
negative subjects with functional dyspepsia.
This is of particular interest as it has previously
been shown that antisecretory agents, in
particular proton pump inhibitors, are more
eVective in H pylori positive than in H pylori
negative subjects.6

Patients and methods
STUDY PROTOCOL

A multicentre, double blind, double dummy,
randomised clinical trial with parallel groups
was conducted according to Good Clinical

Abbreviations used in this paper: QoL, quality of
life; ITT, intention to treat; PP, per protocol.
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Practice and the revised Declaration of Hel-
sinki. The ethics committee at each centre
approved the protocol and all patients gave
written informed consent.

SELECTION OF PATIENTS

Recruitment took place between August 1994
and July 1996 and included 801 ambulatory
patients of both sexes from 71 private gastroen-
terological practices in Germany, aged >18
years, with chronic functional dyspepsia, with
or without gastritis due to H pylori. Chronic
functional dyspepsia was defined as epigastric
symptoms in the absence of organic disease
known to produce epigastric symptoms. Initial
symptoms had to be severe enough to require
treatment. Dyspeptic symptoms necessitating
treatment had to be present for at least four
weeks and be severe on at least three days of the
seven day run in screening period.

We excluded patients with heartburn/acid
regurgitation without concomitant epigastric
symptoms and also those with symptoms
suggesting irritable bowel syndrome (pain in
the lower abdomen, flatulence, diarrhoea, or
constipation) which were severe enough to
require treatment or diagnostic tests. In
addition, patients with any of the following
were excluded: current or previously docu-
mented erosive or ulcerative oesophagitis, pep-
tic ulcer, or previous abdominal surgery
(except for inguinal hernia, appendicectomy,
hysterectomy, or Caesarean section); treatment
with proton pump inhibitors and/or antibiotic
treatment within one month prior to screening
or regular treatment within the previous week
with other drugs which might interfere with the
study outcome; symptoms indicative of serious
disease (for example, unintended weight loss,
haematemesis) during the previous three
months; and conditions associated with poor
study compliance (for example, drug addiction
or alcoholism).

BASELINE INVESTIGATIONS

At baseline, a complete medical history was
taken followed by physical examination, ab-
dominal sonography, and gastroscopy with
biopsy (only axial hernia, less than 10 gastric
erosions and endoscopic signs attributed to H
pylori induced gastritis were permitted at
gastroscopy). Biopsy specimens were taken
from the corpus (greater curvature) and from
the antrum (3 cm proximal to the pylorus) for
histological examination using the Sydney
criteria7 for assessment of H pylori and gastritis.
Rapid urease tests8 (HUT, Astra Chemicals,
Wedel, Germany) were also performed and
these were considered positive for H pylori if at
least one sample of the gastric corpus or
antrum caused red discolouration within 24
hours. A validated 13C urea breath test was also
performed.8 H pylori infection was diagnosed
when, in addition to a positive HUT test,
histological examination showed Helicobacter-
like organisms in the corpus and/or antrum.
The investigators were aware of the HUT test
results but were blinded to the histological
results throughout the study. Blood samples
were taken at entry for routine assessment of

haematology and clinical chemistry (one minor
transitory abnormality was permitted) and
these were repeated after the two week double
blind treatment. Additional investigations, for
example colonoscopy or CT scan, were done at
the investigator’s discretion if clinically justified
and all findings had to be normal for inclusion
in the study.

STUDY TREATMENTS

Patients were given antacid tablets which could
be taken up to three times a day during the
seven day run in screening period. These were
Maaloxan tablets (Rhône-Poulenc-Rorer, Ger-
many) which contained 200 mg of aluminium
hydroxide and 200 mg of magnesium hydrox-
ide, with an acid binding capacity of 11 mmol
HCl per tablet. Those patients who had severe
dyspeptic symptoms on >3 days during the run
in screening period were eligible for study
treatment. They were randomised and received
omeprazole (Losec, Astra Pharmaceuticals
Production AB, Sweden) capsules 10 mg
(OM10) or 20 mg before breakfast (OM20),
ranitidine (Zantac, Glaxo SpA, Italy) tablets
150 mg in the evening before retiring, or
placebo tablets and capsules (matched for
appearance, taste, and smell) for 14 days. A
visit with assessment of symptoms (see below)
was carried out at the end of this treatment and
if no further management was required (that is,
medical treatment other than liquid antacids
and/or diagnostic procedures such as endos-
copy), patients entered a follow up period of up
to six months. With their consent, H pylori
positive patients with symptoms requiring fur-
ther treatment entered a second study evaluat-
ing H pylori treatment (fig 1). For H pylori
negative patients with persistent symptoms at
two weeks, the study was terminated, except for
a personal visit or a telephone interview six
months later.

FOLLOW UP PERIOD

Follow up of patients without symptoms
requiring further treatment lasted for six
months or until relapse of dyspepsia. During
this period, no treatment for dyspepsia other
than an antacid suspension (10 ml bags
containing 3.13 g of aluminium hydroxide gel,
0.27 g of magnesium oxide, and 0.63 g of mag-
nesium carbonate, with an acid binding capac-
ity of 33 mmol/ml) for occasional dyspeptic
symptoms was allowed. Unscheduled visits
were encouraged at any time during the six
month follow up period when dyspeptic symp-
toms recurred, when antacid treatment was
needed for more than four consecutive days,
and/or when antacid consumption exceeded
30 ml per day. Relapse was defined as reap-
pearance of symptoms requiring management
(treatment other than liquid antacid and/or
diagnostic tests such as endoscopy).

OUTCOME CRITERIA

The main outcome criterion, tested at two
weeks, was lack of dyspeptic symptoms requir-
ing further management (as defined above). In
addition, the severity of individual dyspeptic
and other abdominal symptoms (specifically
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epigastric pain/burning, epigastric pressure/
fullness, heartburn, acid regurgitation, nausea,
vomiting, pain in the lower abdomen, flatu-
lence, diarrhoea, and constipation) during the
previous week was graded according to a four
point scale (0=no complaints, 1=complaints
not interfering with daily activities and not
requiring treatment, 2=complaints requiring
treatment but not interfering with daily activi-
ties, and 3=complaints interfering with daily
activities and requiring treatment). Patients
answered the question “How were your symp-
toms in the area of the oesophagus and
stomach” and “How was your general condi-
tion during the last seven days” by making a
mark on a 10 cm visual analogue scale (10 cm,
best possible condition; 0 cm, worst condition).
Quality of life (QoL) during the previous week
was assessed using a validated questionnaire
adapted to German lifestyles.9 It contained 40
general items relating to physical strength, abil-
ity to enjoy and relax, positive mood, absence
of negative mood, social contacts, and social
well being. In addition, nine questions vali-
dated in Germany, relating to impairment of
QoL by dyspeptic symptoms,10 were asked.
They assessed the eVect of dyspeptic symp-
toms on eating, other daily activities, social
contacts, sleep, and fears of serious disease.
Finally, the patient’s time spent oV work and/or
in hospital was recorded.

DATA MANAGEMENT AND STATISTICS

Data management was performed according to
Good Clinical Practice and data were trans-
ferred to an independent statistical institute
(Institut für numerische Statistik, Cologne,
Germany). The treatment code was broken
after decisions on the allocation of individual
patients to intention to treat (ITT) and per
protocol (PP) analyses. All analyses were based
on SAS11 and SPSS7.5 (for Windows).

The response rate based on the primary out-
come variable was estimated to be 60% after
placebo and 80% after omeprazole therapy.
Thus accepting a â error of 0.20, the necessary
number of patients per group in an ITT analy-
sis would be 75 (Fisher’s exact test, two sided),
with an á error adjusted to 0.017 according to
Bonferroni to compensate for comparisons
between the three active treatment groups and
placebo. This number was increased to 90 per
group to provide for a valid PP analysis. The
primary response rate was tested for centre
eVects using the Breslow-Day test.

Secondary outcome measures included ef-
fects of treatment on gastrointestinal symp-
toms and on QoL. These analyses were
exploratory and used standard significance lev-
els (p<0.05). A life table analysis of relapses
during the six month follow up period was per-
formed.

POSSIBLE PROGNOSTIC FACTORS

The following factors were included in a logis-
tic regression analysis using the main outcome
criterion as the dependent variable: treatment,
age, gender, smoking, alcohol consumption,
dyspepsia, gastric erosions present, and posi-
tive urea breath test.

Results
PATIENTS

A flow chart showing the fate of the 974
patients entering the one week run in period is
shown in fig 1. The response rate to low dose
antacid was 13% and was independent of the
predominant symptom recorded at entry.
Patients who were found to have a cause for
their symptoms other than functional dyspep-
sia were excluded. The remaining 792 patients
were symptomatic for at least three days of the
run in week and were considered to require
treatment. H pylori positive and negative
patients (422 and 370, respectively) were
randomised to study treatments and data from
those patients were included in an ITT
analysis. PP analysis was performed on data
from 354 and 315 patients (reasons for
exclusion of 123 patients are summarised in
table 1). There was a similar distribution of
patient characteristics across the four treat-
ment groups in both H pylori positive and
negative cohorts (table 2). Comparing the
cohorts, H pylori positive patients were older
and more frequently male than H pylori
negative patients.

EFFECT OF TWO WEEK ANTISECRETORY

TREATMENT

Patient response rates (ITT) at the end of two
weeks of active or placebo treatment are

Figure 1 Flow chart of the 974 dyspeptic patients who entered the run in week with low
dose antacid treatment. A=not randomized after run in period for reasons other than
response to antacid treatment (n=52). B=H pylori positive responders not entering follow
up (n=17). C=H pylori negative responders not entering follow up (n=19). Responder=no
dyspeptic symptoms requiring further management after the two week double blind
treatment (main outcome criterion). Hp, Helicobacter pylori; recur.,recurrence of dyspeptic
symptoms requiring management
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illustrated in fig 2 for the two outcomes: “no
need for management” and “no dyspeptic
symptoms”. For comparisons, Fisher’s exact
test was used. Compared with placebo, a
significant therapeutic gain was obtained only
with OM20, the beneficial eVect being both in
terms of management (17.6%; p=0.014 using
the Bonferroni adjusted p level of 0.017) and
abolition of symptoms (19.6%; p=0.0005) in
the H pylori positive group. In the H pylori
negative group, there were no significant
changes in the primary response (need for

management) compared with placebo but in
significantly more patients symptoms were
abolished after OM20 compared with placebo
(16.7%; p=0.023). All changes (compared
with placebo) are presented in table 3 and
indicate that treatment with OM20 produced
the greatest therapeutic benefit, especially in
the H pylori positive group. All treatments were
more eVective at reducing the intensity of dys-
peptic symptoms below the “need for treat-
ment” threshold than in abolishing symptoms
altogether (fig 2). The results of the ITT

Table 1 Reasons for exclusion of patients in the placebo, ranitidine 150 mg, omeprazole 10 mg (OM10), and omeprazole 20 mg (OM20) groups from per
protocol (PP) analyses

Placebo Ranitidine OM10 OM20

Patients randomised and included ITT (n) 203 113 90 194 111 83 202 95 107 193 103 90

Excluded PP All Hp+ Hp− All Hp+ Hp− All Hp+ Hp− All Hp+ Hp−
Major deviation from inclusion/exclusion criteria 2 1 1 0 0 0 2 1 1 1 0 1
Early termination due to AE 1 1 0 1 1 0 1 1 0 1 1 0
Prohibited concomitant medication 6 5 1 5 3 2 4 1 3 4 2 2
<75% compliance with study treatment 5 3 2 5 3 2 3 2 1 6 4 2
Non-compliance with visits 13 6 7 15 9 6 11 6 5 17 10 7
Other major protocol violations 5 2 3 6 2 4 5 1 4 4 3 1
Total exclusions 32 18 14 32 18 14 26 12 14 33 20 13
Total included PP 171 95 76 162 93 69 176 83 93 160 83 77

ITT, intention to treat; AE, adverse eVect.

Table 2 Pretreatment patient characteristics (intention to treat analysis) in the placebo, ranitidine 150 mg, omeprazole 10
mg (OM10), and omeprazole 20 mg (OM20) groups

H pylori positive (n=422) H pylori negative (n=370)

Placebo
(n=113)

Ranitidine
(n=111)

OM10
(n=95)

OM20
(n=103)

Placebo
(n=90)

Ranitidine
(n=83)

OM10
(n=107)

OM20
(n=90) p Valuea

Mean age (y) 46 48 47 46 40 38 41 43 0.00000
Sex (% male) 43 40 46 41 33 40 35 33 0.041
Cigarette smokingb (%) 50 44 40 40 38 43 44 44 0.77
Alcoholb (%) 54 51 53 59 56 57 50 56 0.94
Dyspepsia >5 y (%) 39 38 38 40 38 33 27 36 0.10

aAll H pylori positive v all H pylori negative patients.
bIncludes patients who recently stopped consumption.

Figure 2 EVect of two week treatment with placebo, ranitidine, omeprazole 10 mg (OM10), or omeprazole 20 mg
(OM20) on dyspeptic symptoms according to percentage of patients who became completely symptom free (no symptoms)
and those with no need for further management (main outcome criterion) (means and 95% two sided confidence intervals;
exact test). For assessment of significance levels, see text. The number of patients per group is given in table 1. Hp,
Helicobacter pylori.
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analysis for the primary variable were con-
firmed using a PP approach.

Figure 3 shows the proportions of H pylori
positive and negative patients with symptoms
of epigastric pain/burning, epigastric pressure/
fullness, or heartburn before and after treat-
ment. Placebo treatment caused disappearance
of symptoms in approximately one third of
patients in each group. OM20 significantly
reduced all three symptoms compared with
placebo in the H pylori positive patients but
only epigastric pressure/fullness was signifi-
cantly reduced in H pylori negative patients by
all three active treatments.

QoL parameters and impairment caused by
dyspepsia were analysed in H pylori positive
and negative cohorts before and after treat-
ment. Baseline QoL was similar across the
treatment groups for both H pylori positive and
negative cohorts and there was significant
improvement within all groups (including pla-
cebo) following treatment (Wilcoxon signed
rank test). However, when improvement was
compared between treatments, OM20 im-
proved QoL to a significantly greater extent
than placebo on seven out of nine parameters
measured in H pylori positive patients (Wil-
coxon rank sum test). In H pylori negative
patients, OM20 was significantly better than
placebo on only one of nine items of the QoL.

With the other treatments, no significant
diVerences from placebo were found for either
H pylori positive or negative patients.

ADVERSE EVENTS

The adverse events noted during the study are
described below for the four treatment groups
and numbers in parentheses refer to H pylori
positive and H pylori negative status, respec-
tively. Eight patients (placebo 3 (2/1); raniti-
dine 4 (3/1); OM10 1 (0/1)) stopped treatment
early because of worsening symptoms (they
were included in the PP analyses as “treatment
failures”) and three patients because of other
adverse events: ranitidine 1 (1/0) vascular
disorder; OM10 1 (1/0) taste disorder; OM20
1 (1/0) scarlet fever (these three patients were
excluded from PP analyses). One OM20 (1/0)
patient who developed borreliosis completed
the study. All other adverse events (placebo 21
(11/10); ranitidine 28 (14/14); OM10 28
(12/16); OM20 26 (14/11)) were not serious
and had no eVect on the course of the study or
analyses.

LOGISTIC REGRESSION ANALYSIS OF FACTORS

AFFECTING THE PRIMARY OUTCOME RESPONSE

In a logistic regression analysis of data from all
patients (n=792) using the factors previously
described, antisecretory treatment and H pylori
infection had a statistically significant influence
on treatment outcome. The odds ratios for the
two factors were 1.39 (95% CI 1.00–1.93) and
0.46 (95% CI 0.34–0.62), respectively. When,
instead of “antisecretory treatment”, each of
the four treatment groups was entered sepa-
rately into the logistic regression analysis, the
only statistically significant factor was H pylori
infection. When H pylori positive and negative
patients were analysed separately, excluding H
pylori status from the analysis, a significant
influence of antisecretory treatment was ob-
served only in H pylori infected patients (odds
ratio 1.57, 95% CI 1.01–2.42). No other
factors proved to be significant in either group.

Table 3 DiVerences in response rates (per cent of patients with 95% confidence intervals)
at the end of the two week treatment period compared with placebo (therapeutic gain) in the
ranitidine 150 mg, omeprazole 10 mg (OM10), and omeprazole 20 mg (OM20) groups.
“Primary response” indicates no need for management of dyspepsia; “No symptoms”
indicates disappearance of all dyspeptic symptoms (intention to treat analysis)

Ranitidine OM10 OM20

H pylori positive
Primary response (%) 8.9 (−4.2–21.9) 6.8 (-6.7–20.4) 17.6 (4.2–31.0)**
No symptoms (%) 7.4 (−2.2–17.1) 10.8 (0.4–21.1)* 19.6 (8.6–30.7)***†

H pylori negative
Primary response (%) 7.9 (−5.8–21.7) −1.1 (−14.4–12.3) 5.5 (-8.0–19.1)
No symptoms (%) 12.7 (−0.7–26.2) 10.5 (−2.1–23.1) 16.7 (3.2–30.1)**

*p<0.05, **p<0.025, ***p<0.001 compared with placebo; †p<0.05 compared with ranitidine in
the same H pylori group. All other diVerences within the same H pylori group were not significant
(p>0.05).

Figure 3 EVect of treatment with placebo, ranitidine, omeprazole 10 mg (OM10), or omeprazole 20 mg (OM20) on
individual dyspeptic symptoms. The horizontal bars show the percentages of patients with each individual symptom before
and after each two week double blind treatment. *p<0.05; **p<0.025, ***p<0.001 compared with placebo in the same
Helicobacter pylori (HP) group.
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RESULTS OF FOLLOW UP

A total of 427 patients (placebo n=97,
ranitidine n=108, OM10 n=106, OM20
n=116) entered follow up. Forty nine per cent
of patients remained symptom free and 34%
had minor symptoms below the need for treat-
ment threshold during the six month follow up
period. Only 18% of patients (25% of the H
pylori positive group and 12% of the H pylori
negative group) had a relapse as defined by the
protocol—that is, reappearance of symptoms
requiring management. Thirty four patients
(total followed by H pylori positive/H pylori
negative: placebo 6 (6/0); ranitidine 10 (8/2);
OM10 7 (5/2); and OM20 11 (7/4)) were
re-endoscoped. Two (2/0) ranitidine patients
had erosive duodenitis; all others had normal
endoscopic findings. Life table analysis of
symptomatic relapse is shown in fig 4. The
symptom pattern of relapses closely resembled
that observed on admission to the study. Inter-
estingly, OM20 was the most eVective treat-
ment for the prevention of relapse in the H
pylori positive group while relapse rates were
similar with OM20 and ranitidine 150 mg (and
not significantly diVerent from placebo) in the
H pylori negative group.

Discussion
In this large controlled clinical trial, the
primary outcome criterion was disappearance
of dyspeptic symptoms requiring further man-
agement after a two week treatment course.
Using this main criterion, which reflects the
treatment of dyspeptic patients in general
practice, we observed a favourable eVect of
omeprazole, given at a dose of 20 mg per day,
in the treatment of dyspeptic patients infected
with H pylori. Conversely, no significant
favourable eVect was observed in non-infected
dyspeptic patients. Using the same outcome
criterion, a lower dose of omeprazole, 10 mg a
day, and ranitidine given at a dose presently
recommended for over the counter treatment
of dyspeptic patients,4 were ineVective both in
infected and non-infected patients. A favour-

able eVect of omeprazole and ranitidine in
non-infected patients cannot be totally ex-
cluded because a secondary outcome criterion
(that is, complete disappearance of symptoms)
appeared to be favourably aVected by these two
drugs. However, as the primary outcome crite-
rion remained unchanged, this observation is
of little importance.

The primary eVect of omeprazole 20 mg,
albeit statistically significant, was weak. The
therapeutic gain over placebo observed in H
pylori positive subjects was only 17% and was
lower than the actual placebo response (42%)
in the same group of patients. The therapeutic
gain was similar (20%) when, instead of the
primary outcome criterion, complete disap-
pearance of dyspeptic symptoms was used.
Even with 20 mg of omeprazole, only about
one third of patients became asymptomatic
during the two week treatment period.

The two week treatment period was chosen
in the present study because in previous
positive studies a favourable drug eVect was
observed within two weeks.11 We cannot
exclude the possibility that prolongation of
treatment may further improve the favourable
eVect of 20 mg of omeprazole. However, it
may, in parallel, also increase the placebo
eVect, which appears to increase over time.11 In
the present study, low dose antacid treatment,
which in previous studies was not diVerent
from placebo treatment,11 was given for one
week before double blind treatment was started
and was successful in 13% of individuals
treated. In subjects who did not respond to low
dose antacids, the eVectiveness of a two week
placebo treatment was considerable. This
placebo eVect might be due in part to the relief
of obtaining negative endoscopy results12 and
also to the natural history of functional
dyspepsia, which typically produces self-
limiting symptomatic episodes followed by
prolonged periods with little or no symptoms.13

This observation was confirmed during the
follow up period of the present study (see fig
4).

The decision was taken not to blind the
investigators to H pylori status because in Ger-
many a large portion of dyspeptic patients
already know their H pylori status. Further-
more, it was planned to give antibiotic
treatment to H pylori positive patients who did
not respond to antisecretory treatment. Again,
this procedure was intended to resemble, as
much as possible, rountine treatment of
dyspeptic patients in clinical practice. The
study investigators were instructed to include
H pylori positive non-responders in a second
double blind trial. This option, not available to
H pylori negative subjects, could theoretically
have led to some bias in the investigators, by
making them more prone to recognise thera-
peutic failure in H pylori positive than in H
pylori negative patients. This bias, rather than a
more severe form of the disease, may have been
responsible for the lower global responsiveness
to treatment, including placebo, in H pylori
positive than in H pylori negative subjects.
However, due to the double blind administra-
tion of study treatment, such a bias cannot

Figure 4 Life table analysis of patients without suYcient symptoms to require specific
active management after successful treatment in the four treatment groups (placebo,
ranitidine, omeprazole 10 mg (OM10), or omeprazole 20 mg (OM20)). At time 0 the
proportion of patients with successful two week treatment is given; these patients entered
follow up. The number of patients per group is given in the text. Hp, Helicobacter pylori.
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explain the finding that antisecretory treatment
with OM20 had a significant beneficial eVect in
H pylori positive patients while in general it was
considerably less eVective in H pylori negative
subjects. Therefore, we conclude that OM20 is
more eVective in H pylori positive subjects.

The higher therapeutic gain in response to
20 mg of omeprazole in H pylori positive
subjects compared with negative subjects
might be due to the eVect of omeprazole on H
pylori.14 Omeprazole causes overall suppression
of Helicobacter growth in the stomach and
redistribution of inflammation, which improves
in the antrum and increases in the corpus.
Lower antral inflammation may theoretically
normalise gastrin levels, antral motility, and
visceral sensitivity, and thus improve functional
dyspepsia.15 However, more aggressive Helico-
bacter treatment hardly improved the symp-
toms of functional dyspeptics in several con-
trolled clinical trials.16–19 Also, in our H pylori
positive patients, Helicobacter treatment did not
have a favourable eVect, either in those patients
with an inadequate primary response to
treatment or in those who first responded and
later had a recurrence.20 Thus we conclude that
neither suppression of H pylori nor associated
improvement of gastritis is responsible for the
favourable eVect of omeprazole. An alternative
mechanism is improvement in pH control by
omeprazole in the presence of concomitant H
pylori infection6 which could, in turn, improve
acid induced symptoms of dyspeptics.21

Finally, acid may play a more important role in
infected subjects than in non-infected subjects;
the infected mucosa could be more acid sensi-
tive than the non-infected mucosa, or duodenal
acid clearance could be slower in infected than
in non-infected subjects.15 21 Functional dys-
pepsia provides yet another example of where a
better clinical eVect with proton pump inhibi-
tors is found in H pylori infected subjects. Pre-
vious examples include treatment and preven-
tion of recurrence of reflux oesophagitis22 as
well as treatment of ulcers induced by non-
steroidal anti-inflammatory drugs.23

It could be argued that the diVerence
between H pylori positive and H pylori negative
subjects was caused by an unequal distribution
of the two collectives. In fact, as expected,24

infected dyspeptics were older than non-
infected subjects in our study and were more
frequently male. These two characteristics, age
and sex, might be associated with a better
response of acid symptoms to antisecretory
drugs.25–27 To assess this possibility, we per-
formed a logistic regression analysis using all
possible confounders. We found that H pylori
infection was the only factor associated with
outcome when all dyspeptic patients were ana-
lysed together. In the group of subjects with H
pylori infection, the only factor associated with
outcome was antisecretory treatment, while in
non-infected subjects no predictor was identi-
fied in our logistic regression analysis. There-
fore, unequal distribution of age and sex
cannot explain the diVerent responses of
infected and non-infected dyspeptics to anti-
secretory treatment.

In this study we included patients with
heartburn provided they also had epigastric
symptoms. We excluded patients with reflux
symptoms alone. In these patients, reflux
disease appeared to be likely while in patients
admitted with heartburn and epigastric symp-
toms, it remained a possibility, in spite of a
normal endoscopic appearance of the
oesophagus.28 Oesophageal pHmetry, which is
thought by some authors to represent the gold
standard for the diagnosis of reflux disease,29

was not feasible in this large multicentre trial
and may not in fact have been helpful as it may
give abnormal results in asymptomatic subjects
and in those with functional dyspepsia who do
not complain of heartburn.30 Conversely,
heartburn patients may have normal
pHmetry.31 Patients with a sensitive oesoph-
agus suVer from acid induced symptoms in
spite of normal pHmetry.32 In others, the cause
of heartburn is not clear as they have normal
pHmetry and do not respond to high dose
antisecretory treatment.33 We noted that pa-
tients with and without heartburn showed
similar responses to treatment and omeprazole
improved epigastric pain and pressure as well
as heartburn. These observations make it
highly unlikely that omeprazole has a favour-
able eVect on functional dyspepsia simply
because it improves reflux symptoms. Our
study argues against excluding heartburn
patients who also complain of epigastric symp-
toms from controlled clinical trials and from
definitions of functional dyspepsia.

We were surprised by the low recurrence rate
of dyspeptic symptoms during the six month
follow up period. The higher recurrence rate in
H pylori positive patients was probably a conse-
quence of biased assessment by the investiga-
tors, as was the case for the higher placebo
response. More importantly, there was no
evidence of a higher recurrence rate after ome-
prazole in spite of reports of rebound acid
secretion in H pylori negative patients after
omeprazole treatment.34

Recently, the question has been raised as to
whether or not H pylori infection should be
treated in functional dyspeptics.17 On the basis
of this study, proton pump inhibitors may be
less eVective after cure of infection. However,
this needs to be tested in another trial but for
now it is yet another argument against H pylori
treatment in functional dyspepsia.

In conclusion, omeprazole 20 mg per day
improved dyspeptic symptoms in patients
infected with H pylori to a greater extent than in
those who were H pylori negative. The eVect
was relatively weak however, and identification
of those patients who are likely to respond
requires additional studies.
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